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For BIS Use ONLY
    AGENDA   

	MEETING
	DAY & DATE
	TIME
	VENUE

	[bookmark: _Hlk79135529]Thirty-Ninth meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03
	Wednesday
13 December 2023
	1030-1500 hr
	VC through WebEx




CHAIRPERSON: Prof (Dr) Ravi Kumar, Department of Mechanical & Industrial Engineering, Indian Institute of Technology (IIT), Roorkee, Uttarakhand.        

MEMBER SECRETARY: Miss Neha Thakur, Scientist ‘B’/Assistant Director (MED), BIS, New Delhi.               

Item 0       WELCOME AND OPENING REMARKS

0.1 Welcome & Opening remarks by Head (MED), BIS 

0.2	Welcome & Opening remarks by Chairperson.

Item 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

The minutes of the 38th meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 held on 17th July 2023 through VC (WebEx) was circulated vide email bearing reference MED 03/A-2.38 dated 28th July 2023. The last date comment was on 11th August 2023. 

No comment has been received on the minutes of the meeting.

The Committee may CONSIDER and CONFIRM the Minutes of the meeting. 

Item 2 SCOPE AND COMPOSITION OF COMMITTEE

2.1 SCOPE 

a) Formulation of standards for refrigeration and air- conditioning equipment and appliances including terminology, definitions and symbols, designation of refrigerants, testing of refrigerating systems; and refrigerating units. 
b) Co-ordination of work with ISO/TC 86 Refrigeration and Air conditioning; ISO/TC 142 Cleaning equipment for air and other gases; IEC/TC 61 Safety of household appliances for refrigeration and air- conditioning and IEC TC 59/SC 59M Performance of Electrical Household and Similar Cooling and Freezing Appliances.

Liaison: 

ISO TC-86 (P): Refrigeration & Air-Conditioning  
ISO TC-86 SC-1 (P): Safety and environmental requirements for refrigerating systems 
ISO TC-86 SC-4 (P): Testing and rating of refrigerant compressors 
ISO TC-86 SC-6 (P): Testing and rating of air-conditioners and heat pumps 
ISO TC-86 SC-7 (P): Testing and rating of commercial refrigerated display cabinets 
ISO TC-86 SC-8 (P): Refrigerants and refrigeration lubricants 
ISO TC-142 (P): Cleaning equipment for air and other gases 
IEC TC- 59M SC- 59M (P):  Performance of Electrical Household and Similar Cooling and Freezing Appliances 
IEC TC- 61C SC- 61C (P): Safety of Refrigeration Appliances for Household and Commercial Use. 
IEC TC- 61 D SC- 61 D (P): Appliances for Air-conditioning for Household and Similar Purposes. 

The Committee reviewed the scope of MED 03 and drafted the revised scope of MED 03 as follows:

‘Standardization in the fields of refrigeration and air-conditioning, including terminology, mechanical and electrical safety, methods of testing and rating equipment, measurement of sound levels, refrigerant and refrigeration lubricant, with consideration given to environmental protection. 

The scope also includes: 
a) Refrigerating and similar appliances for household and commercial use such as refrigerators, frozen-food storage cabinets, food freezers, display cabinets, cold chain refrigeration system and components, etc.;
b) Factory-assembled air-conditioners (cooling), heat pumps, dehumidifiers, refrigerants, and refrigerant reclaiming and recycling equipment as well as other devices, components and equipment such as humidifiers, ventilation equipment, line components, and refrigeration controls used in air-conditioning and refrigeration systems; 
c) Automotive air conditioning; and
d) Selection, installation, commissioning and maintenance of HVAC System considering the conducive environment, safety, and human health’

Chairperson’s suggestion to include circular economy and the end of the lifecycle of the product in the draft scope, may be deliberated and decided by the Committee.

The Committee may kindly REVIEW the scope.

2.2 COMPOSITION OF THE SECTIONAL COMMITTEE AND ITS SUB-COMMITEES

2.2.1 The composition of the Sectional Committee as last reviewed is given in Annex 1.

a) Electrical Research and Development Association, Vadodara has been requested to provide revised nomination as Shri Gautam Brahmbhatt is no longer associated with ERDA. – response is awaited.
b) Ingersoll Rand India Limited, Bengaluru was requested to provide revised nomination in the proforma along with update on the change in the organization name.- revised nomination is awaited.
c) MS has again written letter to the following organizations to seek nomination for participating in MED 03:
i) Central Public Works Department (CPWD); and
ii) Ministry of Environment, Forest and Climate Change of India (MoEFCC)
The response is awaited. 

d) Revised nomination has been received from Shri Chirag Gandhi, Honeywell International India Private Limited, Gurugram in place of its Principal member Shri Aaditya Pegallapati. 
e) The Committee reviewed the composition of the Sectional Committee and decided to withdraw following organizations due to non-participation: Annapurna Electronics and Services Ltd, Hyderabad during 38th meeting; and National Thermal Power Corporation, Noida during 37th meeting – will be put to MEDC during its next meeting. 

The Committee may CONSIDER and DECIDE. 

[bookmark: _Hlk153113610]2.2.2 With reference to the BIS office order ref. no.: PNC09/18/2023-PNC-BIS dated 06 September 2023, all members of Technical Committees have to sign and sent back the declaration (attached here), mandatorily.



Committee members are kindly requested to provide the signed declaration as above to BIS.

2.2.3 Committee is referred to letter ref. no. PNC09/18/2023-PNC-BIS dated 09 November 2023 by DG BIS (attached here). 



2.2.4 Extracts from the Standards Formulation Manual of BIS regarding the guidelines for participation in the technical committee work of BIS are given in Annex 2. 

2.2.5 As per the BIS guidelines, committees should represent all interest groups such as organized consumers/users, industry, technologists and regulatory bodies/NGOs, etc. However, consumer interests shall as far as possible predominate. Where non-industry interests are less than 2/3, it may be reviewed.  Stakeholders such as manufacturers/service providers as well as consumer activists should as far as possible represent industries association and organizations and not individual companies.  Also, it may be desirable to induct and involve new people in the work of Sectional Committees with an aim to infuse fresh ideas and it is suggested that member organizations may like to keep this aspect in view while nominating their representations in the technical committees.

Also, the Committee may IDENTIFY and INVOLVE talent available in the country related to the subject of the Committee and also suggest a methodology to involve them in the proceedings of the Committee.

Recently towards encouraging the participation of young professionals representing the member organizations on the Committee, it was decided by BIS that an additional member up to the age of 37 years may also be nominated by each organization.

2.2.6 Gender Responsive Standards Initiative

Bureau of Indian Standards is a signatory to the UNECE Gender Responsive Standards Declaration. The UNECE Gender Responsive Standards Initiative aims to provide a practical framework for standards bodies seeking to make the standards they develop, and the standards development process they follow, gender-responsive. Established in 2016, the Initiative has the objectives of: 

(i) strengthening the use of standards and technical regulations as powerful tools to attain SDG 5 (Achieve Gender Equality and Empower all Women and Girls); 
(ii) integrating a gender lens in the development of both standards and technical regulations; and 
(iii) elaborating gender indicators and criteria that could be used in standards development.

In line with these objectives, BIS aims to work towards:

· Gender-responsive standards;
· Gender balance at all levels in all Committees including leadership positions;
· Enhanced expertise to create and deliver gender inclusivity;

The Committees is REQUESTED to work in tandem with these aims to create a gender balanced environment in all walks of life through standards.

2.2.7 Requests for Nomination to Committee/ Sub-Committee/ Panel/ Working group

a) Dr. Yash Shukla, CEPT, Ahmedabad has been co-opted as decided during the last meeting. 
b) Engineers India Limited, New Delhi and Bharat Heavy Electricals Limited, Project Engineering Management, Noida will be sent the list of Panels under MED 03 to seek their interest of participation
c) The details of experts from various academia like IIT Delhi, IIT Bombay, IISC Bangalore, etc to be added in the mailing list, is awaited from Shri Chethan Tholpady and Shri V Manjunath.
d)  Following new requests for representation in the MED 03 Sectional Committee has been received:
i) Dr Subrata Mondal in individual capacity;
ii) Prof Rajesh Kumar, Delhi Technological University, Delhi;
iii) Prof Akhilesh Arora, Delhi Technological University, Delhi;
iv) Shri. Sunil C Panchbhai and Shri Rahul Kasture, AscenTrack Consulting, Pune; and
v) Shri Gaurav Choudhary, Haier Appliances India Pvt Ltd.

The committee may REVIEW the composition in order to have focused representation as per 2.2.1 to 2.2.7 of the Agenda.

2.3 Composition of the Sub-committee	

2.3.1 Composition of the Sub-committee under the Committee, MED 03 is given below:

	Sl No
	Title of the Subcommittee
	Composition listed at
	Date of last few meetings

	i) 
	Automotive Air-Conditioning and Mobile Air-Conditioning, MED 03:1 

	Annex 3 
(P-49)
	15 07 2022



The committee may REVIEW the composition in order to have focused representation as per 2.2.1 to 2.2.6 and 2.3.1 of the Agenda.

Item 3 REFORMS IN THE PROCESS OF STANDARDISATION

i) A presentation has been prepared to showcase the process reforms that have taken place in the standardization process (Presentation enclosed).



ii) The Rolling Annual Action Plan for 2023-2024.

Rolling annual action plan has been prepared and has been enclosed. 





iii) Annual calendar for Technical Committee meetings
	Technical Committee 
	1st Quarter
	2nd Quarter
	3rd Quarter
	4th Quarter

	MED 03
	17th April 2023
	17th July 2023
	13th Dec 2023
	5th Feb 2024



iv) Research & Development Projects
Bureau of Indian Standards (BIS), as the National Standards Body of India is responsible for formulating Indian Standards for products, processes and services. In the pursuit of this endeavour, it has so far developed more than 22000 Indian Standards. Action Research and Research & Development Projects have always been part of the standardization process. However, there has been a growing realization in the context of the increasing diversification, innovation and complexities in the manufacturing sector and evolution of services and also due to the fast pace of changes in the manufacturing and services landscapes, research & development projects have to be made an integral part of the standardization process. The idea is that in principle no standard should be developed without intensive and insightful research work, which is not confined only to the review of the existing literature and focus group discussions on the subject chosen for standardization, but also covers the detailed field level study of the existing processes and practices in product manufacturing and service delivery. This requires a large network of domain area experts to carry out the research & development work. The existing network encompasses only a small segment of experts, who are either associated with technical committees as members or belong to some R&D organizations. The Memorandum of Understanding with the premier educational institutions imparting technical and professional education opens the window to the opportunities to expand this network substantially by utilizing the intellectual capital that resides with the faculty and the research scholars in these institutions. This association is conceived not only as a way to promote research & development work necessary for standards formulation but also to enrich the research ecosystem in these educational institutions.
BIS has revised its R&D Guidelines and is attached here for reference.


The Committee may please note.
v) Closer examination of new work item proposals received from ISO/IEC.
India has established itself as a significant manufacturing hub and has a considerable stake in international trade. To ensure our active involvement in trade-related norms set by different countries, it is essential for us to participate in the standardisation process of ISO/IEC and provide input for the betterment of our industries. Standardisation is the key to influence these norms, and a closer examination of new work item proposals received from ISO/IEC is necessary for us to standardise products at the international level. This activity will benefit Indian manufacturers at all levels to keep up with or enter into international level trade, ultimately improving their competitiveness in the global market. 

	Sl No.
	ISO/IEC TC
	Doc No. & Title
	Circulated on
	Last date of comment

	1. 
	ISO/TC 86/SC 6
	ISO/NP 24280 Data from Air Conditioning and Heat Pumps for Energy Efficiency Simulation of Building Systems
	13 Oct 2023
	26 Dec 2023

	2. 
	ISO/TC 86
	ISO/NP 24111 Guidelines for the application of graphical symbols used on air conditioning equipment
	13 Sep 2023
	30 Nov 2023



vi) The measures to ensure effective participation by the Indian experts at ISO/IEC level.
Effective participation in ISO/IEC activities is crucial for our nation as we have a significant stake in international trade and ISO/IEC standards. Therefore, it is essential that the committee participates effectively and thoroughly examines ISO/IEC ballots with respect to their relevance. If the ballot is relevant to us, the committee should nominate experts to represent our nation in ISO/IEC meetings. This will help to ensure that our national interests are well-represented and safeguarded in the international arena. 
vii) National and International events to be participated
BIS has envisaged participation in events organized at national and international level as these events showcases the latest trends in the field of standardization and technological advancements. 
	Name of event
	Tentative date
	Type of event (National/International/ State level etc.)

	ACREX India 2023
	Feb 15-17, 2024
	Greater Noida, NCR, India



Considering the importance of these events, committee may please suggest other such event where participation of BIS can benefit development of national standards.
viii) Scientific journals and periodicals to be subscribed
BIS has taken a new initiative to subscribe to scientific journal and periodicals relevant to committee work. It is also envisaged that relevant articles from these journal and periodicals are shared with members of sectional committee.
At present subscription has been taken for Air Conditioning and Refrigeration Journal of the Indian Society Heating, Refrigerating and Air Conditioning Engineers (ISHRAE).
Committee members may please suggest other important journals and magazines that may benefit this committee.
ix) Creation of pool of experts
As part of its initiative to develop a pool of experts for standardization activities, BIS has established standardization chairs in technical institutes of national repute, including IITs, NITs, and others. In addition, BIS plans to establish standardization cells in various manufacturer's associations to further this effort. By tapping into the knowledge and skills available in the country, this initiative can assist BIS in developing more effective and technically sound standards. This approach can also ensure that technical experts are linked with the National Standards Body to foster a high-quality ecosystem in India.

Item 4	 ACTION ARISING OUT OF THE PREVIOUS MEETING(S)

[bookmark: _Hlk53585859]4.1 The summary of actions taken on the minutes of the last meeting and present status are given below:

	Sl No. 
	[bookmark: _Hlk69336954]Item no.
	Decision of 38th meeting
	Present Status

	REFRIGERATION


	1
	4.1 (1)
	Household refrigerating appliances Characteristics and Test Methods IS 17550 (Part 1 to 3)


MS informed that Shri Mohinder Singh of M/s Whirlpool had confirmed regarding the adoption of IEC TR 63061:2017 ‘Adjusted volume calculation for refrigerating appliances’.

Shri Satish Kumar of UL requested the Committee for 10 more days to review IEC TR 63061:2017. 

Shri P K Mukherjee informed that at present in IEC 62552 series the concept of adjusted volume is still not present. He further added that BEE star labelling program is still based on adjusted volume. So having an Indian Standard on the subject will be very useful. However, it needs to be further deliberated on how the standard can be used in IS 17550 series.

The Committee requested the Panel to provide recommendation in the next meeting and also requested the panel to dispose of the comments on WC drafts.

The Committee decided that the final draft received from the Panel shall be sent for printing.

Background
Committee requested the panel to consider sound requirement in the standard.

It was decided that a copy of IEC TR 63061:2017 ‘Adjusted volume calculation for refrigerating appliances’ will be circulated to the Panel and Committee for 1 week for feedback. If no response is received the document shall be wide circulated for 1 month. 

It further decided to make a reference to IEC TR 63061 in the relevant part of IS 17550 (Part 1 to 3).

	

5th Panel meeting was held on 8th August 2023 to dispose of the comments. The recommendation from the Panel and one additional recommendation on marking requirement on Household Refrigerators for finalization of MED 03 (22235), MED 03 (22236), and MED 03 (22237) was circulated to the Committee vide email dated 25th August 2023. No further comment has been received on the drafts.

Panel also recommended to directly adopt IEC TR 63061:2017 ‘Adjusted volume calculation for refrigerating appliances’ and wide circulate the draft for 2 months.

The Panel recommended that study would be required for considering sound requirement in the standard hence should be considered for next amendment/revision.

The Committee may CONSIDER and DECIDE.


	2
	4.1 (2)
	IS 17773 : 2022 Closed-Circuit Ammonia
Refrigeration System — Code of Practice for Design and Installation (ANSI/IIAR 2 : 2014, NEQ)
  
The Committee requested Shri Kiran Kumar, Danfoss India (Co-convener) to Convene the Panel meeting in case the Convener is not available. It requested the Panel to provide recommendations on comments by the next meeting.

Background
The Committee appointed Shri Kiran Kumar, Danfoss India as the Co-convener
of the panel. It requested the Panel to dispose of the comments of IIAR and Shri Ramesh Paranjpey and to consider necessary amendment to the standard. 

It further noted the information conveyed by IIAR.  







	Further update is awaited from the Panel.

The Committee may ADVICE.


	3
	4.1 (3)
	IS 1474:1959 Commercial Refrigerators (ISO 23953-2 : 2015, MOD) and IS 2167/ ISO 22044 : 2021 Commercial Beverage Coolers

The Committee finalized MED 03 (22552) ‘Commercial beverage coolers — Classification, requirements and test conditions’ for printing.  

Background
The final draft (19252) was circulated to the Panel and comment has been received from Shri Vishal Nichite of M/s Western Refrigeration Private Limited on 30th March 2023.


The Committee decided that the comments of M/s Western Refrigeration Private Limited will be taken in the amendment and decided to send the final draft for printing. 

All comments in the agenda were agreed to be taken as fresh comments once ISO 22044 is adopted and implemented by the manufacturers based on experience gained during its implementation.

	  MED 03 (19252) ‘Refrigerated display cabinets Part 2 Classification requirements and test conditions’ document was finalized during 37th meeting. The draft is under preparation as per Panel & Committee recommendation for printing.

MED 03 (22552) is under printing.
  
Considering the fourth revision of IS 2167, following National Deviation for ISO 22044 has been received from Shri Satish Kumar of UL and Shri P. K. Mukherjee.

[bookmark: _MON_1763796121] 

   The Committee may CONSIDER and DECIDE.


	AIR CONDITIONING


	[bookmark: _Hlk69597304]4
	4.1 (4)
	i) IS/IEC 60335-2-40: 2018 Household and similar electrical appliances – Safety : Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers 

Shri V Manjunath of UL informed that the WG is revising the comments on IEC 60335-2-40 to be submitted to IEC and shall be provided shortly.

The Committee requested the Panel to expedite the national deviation for IEC 60335-2-40: 2022.

The national deviation for IEC 60335-2-40: 2022 received from the Panel shall be wide circulated for 1 month.
Background
The members informed that the comments need to be reviewed again. 


The Committee requested the WG to provide the proposal based on comments at the earliest. It also requested the Panel to provide national deviation for IEC 60335-2-40: 2022 within 2 months for modified adoption of IEC 60335-2-40: 2022. The Committee also agreed that once the standard is published the same will be referred to in IS 1391 (Part 1) and (Part 2).
[bookmark: _Hlk12613536]ii) Testing and calculating methods for seasonal performance factors of air-cooled air conditioners and air-to-air heat pumps: Part 1 Cooling seasonal performance factor
 
MS will confirm from Convener of ISO/ TC 86/ SC6/ WG15 for limiting of experts to be registered in WG15 as additional nomination has been received from Shri V Manjunath of UL and Dr. Yash Shukla of CEPT. The Committee decided that if no limitation is there, the members will be added to the WG15.

Background
The Committee requested Dr Jyotirmay Mathur of ISHRAE and Shri Srinivasu M of Voltas to attend the next meeting of ISO/ TC 86/ SC6/ WG15 and provide the status report to the Committee. It was noted that there is no Indian viewpoint at present and the meeting will be attended for information so that the Indian industry can proactively take necessary steps for harmonization with ISO.


The Committee decided to ‘Approve’ the ballot on document ISO/NP 21280 'Testing and rating including seasonal performance of air-to-air air-conditioners and heat pumps considering the effect of native control' and nominate Dr. Jyotirmay Mathur of ISHRAE, Shri V Manjunath, and Shri Srinivasu M of Voltas in the development of this project. It decided to give additional comments once the outline of the draft is more elaborate.
	i) 11th Panel meeting was held on 17 August 2023. Draft Minutes is attached here and final minutes will be circulated to the Panel for confirmation of the minutes. 



Following comments submitted on 61D/506/CDV IEC 60335-2-40 ED8 through e ballot and Committee approved the same comments for India Viewpoint in IEC IEC/TC 61/SC 61D meeting held in November 2023: 


Proposal on national deviation for IEC 60335-2-40: 2022 are awaited from the panel. 

Following draft national deviation has been received from Shri Vikas Mehta dated 14 September 2023.



The Committee may CONSIDER and ADVICE.




ii) Presently, following members have been registered to ISO/ TC 86/ SC6/ WG15 Advanced performance standards:
1. Dr. Jyotirmay Mathur of ISHRAE 
2. Dr. Yash Shukla of CEPT University
3. Shri Srinivasu M of Voltas

The Committee may ADVICE.
 



	5
	4.1 (5)
	Selection, operation and maintenance of room AC – Code of Practice
 
The Committee requested the Panel to provide update in the next meeting.

Background
The Committee accepted the Panel recommendation as per Minutes of the panel meeting and requested the Panel to expedite the preparation of the draft.

[bookmark: _MON_1743104791] 
	Further update is awaited from the Panel.

The Committee may ADVICE.



	6
	4.1 (6)
	
b) IS 3615 Glossary of terms used in refrigeration and air conditioning

The Committee noted the information.

Background
The Committee requested to expedite the preparation of the draft and wide circulate it for 1 month. If no comment is received the draft shall be sent for printing.


	
The draft amendment is under preparation based on the comments provided by Dr. Jyotirmay Mathur. 




The Committee may ADVISE.



	7
	4.1 (7)
	New standards on smart technology (IoT) in RAC 
  The Committee noted the information.

Background
The Convener apprised that no further progress on the work has been made due to other priority ongoing works of the Committee. Last panel meeting was held on 28th May 2021.

	Further update is awaited from the Panel.

The Committee may NOTE.


	RAC COMPONENTS


	8
	4.1 (8)
	Panel on Compressors

Regarding the Panel meeting held on 13th June 2023 it was informed that clarification was sought from CMD-III if a separate BIS certification would be required if IS/IEC 60335-2-34 is certified by IEC. CMD-III had clarified that separate licence would be required for IS/IEC 60335-2-34 for safety if performance and safety standards are separate.


The Committee noted the information and accepted the Panel recommendations based on meetings held on 18th April 2023, 9th May 2023, and 13th June 2023.

Further it added the following organizations in the working groups of the Panel:

WG2 (Special compressors):
f) Representative from M/s Danfoss

WG3 (Semi-hermetic compressor):
1) Shri Jeyaprakash Gurusamy of M/s Ingersol Rand (TRANE);
2) Representative from M/s Bitzer;
3) Representative from M/s Frascold;
4) Representative from M/s Danfoss;
5) Representative from M/s Emerson/Copland;
6) Shri P K Mukherjee in Personal Capacity;
7) Shri Manmohan K of M/s Carrier;
8) Representative from UL; and
9) Shri Srinivasu M of M/s Voltas.
10) Shri Shankar Sapaliga of ICA


	
Panel meetings were held on 18th April 2023, 9th May 2023, and 13th June 2023.




 Minutes of 3rd Panel meeting is under preparation and will be circulated to the Panel for its confirmation and to the Committee.
 
The Committee may ADVICE.

	9
	4.1 (9)
	ISO 16890-2:2022 ‘Air filters for general ventilation — Part 2: Measurement of fractional efficiency and air flow resistance’

ISO 16890-4:2022 ‘Air filters for general ventilation — Part 4: Conditioning method to determine the minimum fractional test efficiency’

The Committee requested the Panel to provide recommendation for adoption of ISO 16890-2:2022 ‘Air filters for general ventilation — Part 2: Measurement of fractional efficiency and air flow resistance’ along with the national deviation present in IS 17570 (Part 2) : 2021.

Background
Last Panel meeting was held on 17th Jan 2023 and following are the recommendation of the panel:

1.	ISO 16890-2:2022 Air filters for general ventilation — Part 2: Measurement of fractional efficiency and air flow resistance 

Panel noted that at present there is only 1 laboratory i.e, TEST MASTER for testing as per 17570 (Part 1): 2021/ISO 16890-1: 2016. Availability of more test facility needs to be ascertained for making recommendation on the direct/modified adoption of ISO 16892-2. Mr Anil Chopra, M/s Camfil Air Filtration India Pvt. Ltd and MS will write to various laboratories to get confirmation at the earliest.

2.	ISO 16890-4:2022 Air filters for general ventilation — Part 4: Conditioning method to determine the minimum fractional test efficiency
The panel recommended for direct adoption of ISO 16890-4: 2022.

The minutes of the Panel is attached.



	Update on recommendation along with the national deviation for adoption of ISO 16890-2:2022 is awaited from the panel. 
 

Draft Indian standard for Wide circulation for direct adoption of ISO 16890-4: 2022 is under preparation by MS.

The Committee may CONSIDER and ADVICE.

	10
	4.1 (10)
	MED 03 (17393): Air Handling Units ― General Requirements Performance Testing and Rating

The Committee noted the information and requested the Panel to provide recommendation on health and hygiene aspect to be covered under AHU.

Background
The Committee approved the Panel recommendation and finalized the draft for printing. It further requested the panel to provide requirements on health and hygiene as recommended in the minutes of the Panel meeting.


	The draft is under preparation as per Panel recommendation and IS 12 for printing.

The Panel recommendation on health and hygiene is awaited.

The Committee may ADVISE.



* The Item number refers to the proceedings of the last meeting of MED 03.


[bookmark: _Hlk79158599]4.2 The summary of the action points of the 6th Automotive Air-Conditioning and Mobile Air-Conditioning Sub Committee, MED 03:1 meeting held on 15th July 2022 through WebEx are given below:

	S No
	*Item No.
	Recommendation of the sub-committee in 5th meeting
	Action taken on the Minutes of the previous meeting
	Recommendation of the sub-committee in 6th meeting

	1
	1
	Shri Vishnu Suthar of M/s Subros apprised the sub-committee on the status of the draft. He informed that no further comment has been received on the draft.

Shri Noel Peters of M/s Denso put forward his comment on the 5.1.5.4 Corrosion of heater core where the leakage test has to be done on the specimen by holding pressurized N2 gas at 1.67 MPa. Heater core generally uses maximum pressure up to 140KPa hence the value mentioned in the draft is very high for leakage test. He proposed that the pressure should be around maximum 0.2MPa considering the real pressure situation.

Shri Kamal of M/s Maruti 
Suzuki was in consensus with the proposal of Shri Noel Peters

Shri Suresh Tadigadapa of M/s Tata Motors Ltd informed the sub-committee that in last ad hoc group meeting it was decided that each and every member to the group will submit comments/observation specific to each clauses which could not be done due to various engagements. Hence he proposed the ad hoc group to review the document again.

Shri Vishnu Suthar of M/s Subros informed that such comments should be received beforehand for any meeting to be conducted.

Shri Kamlesh of Damler India expressed that for the leak test working pressure is 1.4 bar and leak test 2 bar is the proposal from M/s Denso, which is close to the working pressure. Generally the leak test/ check will be at least 5 or 10 time of working pressure. Also leak test cannot be done by the coolant but with N2. Therefore 1.67 MPa cannot be reduced as it will lead to coolant leak. The same was also the viewpoint of M/s Ashok Leyland.

Dr. Nitin Karwa of M/s Honeywell apprised the members that as per ASME B31.1 non-destructive test with N2 which permits the pressure to be reduced to the lower of 100 psig (690 kPa) or the design pressure during the examination for leakage. Hence it cannot be more than the working pressure.

After detailed deliberation as consensus could not be achieved the sub-committee decided that following panel will dispose of the comments and provide the revised draft within 1 week:

· Shri Roopak Agarwal of M/s Subros (Convener),
· Shri Prasanna N of M/s TATA Motors,
· Suresh T of M/s TATA Motors,
· Shri Noel Peters of M/s Denso, 
· Shri Shriganesh Umbarkar of M/s Maruti Suzuki, 
· Shri Anil Kumar of Mahindra & Mahindra,
· Shri Dharmarajan S M/s MAHLE Anand Thermal System,
· Shri Kamal K Sharma M/s Sanden Vikas,
· Shri Sonu Kumar S of ICAT, and
· Representative of Ashok Leyland

The draft will be wide circulated for 2 months. Comments received in wide circulated draft will be disposed by the above panel.
		The revised draft is awaited from the Panel. 

The sub-committee may kindly consider and decide. 







	The members of the Panel informed that consensus was not achieved on all the points on the working draft. Due to change in the role of members from M/s Subros further Panel meeting was not held.

The sub-committee revised the Panel as follows:
i) Shri Himanshu Bajpai of M/s Subros (Convener),
ii) Shri Prasanna N of M/s TATA Motors,
iii) Shri Suresh T of M/s TATA Motors,
iv) Shri Noel Peters of M/s Denso, 
v) Shri Shriganesh Umbarkar of M/s Maruti Suzuki, 
vi) Shri Anil Kumar of Mahindra & Mahindra,
vii) Shri Dharmarajan S M/s MAHLE Anand Thermal System,
viii) Shri Kamal K Sharma M/s Sanden Vikas,
ix) Shri Sonu Kumar S of ICAT, 
x) Shri VP Gautam of Ashok Leyland; and
xi) Shri Parmod Kumar, Calsonic Kansei Motherson

The Committee in its 34th meeting had requested the panel to provide the revised draft by 1st week of Sept 2022.

The draft is awaited.

Due to paucity of time, the Committee had decided to discuss the item in the next meeting.

The Committee may ADVICE.



	
	Present Status:

Further update is awaited from the Sub-Committee.

The Committee may ADVISE.



                    The Committee may kindly DECIDE.

ITEM 5 DRAFT STANDARDS/AMENDMENTS FOR FINALIZATION/ FINALIZED

5.1 MED 03 (20225) Room Air Conditioners Specification Part 1 Unitary Air Conditioners (Fourth Revision of IS 1391-1)

IS 1391 (Part 1) : 2023 Room Air Conditioners Specification Part 1 Unitary Air Conditioners (Fourth Revision) has been published in August 2023. 

5.2 MED 03 (20226) Room Air Conditioners Specification Part 2 Split Air Conditioners (Fourth Revision of IS 1391-2)

IS 1391 (Part 2) : 2023 Room Air Conditioners Specification Part 2 Split Air Conditioners (Fourth Revision) has been published in August 2023. 

5.3 MED 03 (22115) Refrigerants - Designation and safety classification Amendment – 2 to IS 16656/ISO 817

The document is under print.

          The Committee may NOTE.

5.4 MED 03 (22116) Refrigerating Systems and Heat Pumps — Safety and Environmental Requirements Part 1 Definitions, Classification and Selection Criteria Amendment – 2 to IS 16678 (Part 1)/ISO 5149-1

The document is under print.

          The Committee may NOTE.

5.5 MED 03 (22117) Refrigerating systems and heat pumps - Safety and environmental
requirements: Part 2 design, construction, testing, marking and documentation Amendment – 1 to
IS 16678 (Part 2)/ISO 5149-2

The document is under print.

          The Committee may NOTE.

5.6 MED 03 (22118) Refrigerating systems and heat pumps - Safety and environmental requirements: Part 3 installation site Amendment - 1 to IS 16678 (Part 3)/ISO 5149-3

The document is under print.

          The Committee may NOTE.

5.7 MED 03 (20172) Air-cooled air conditioners and air-to-air heat pumps — Testing and calculating methods for seasonal performance factors — Part 1: Cooling seasonal performance factor (ISO 16358-1 : 2013 MOD)

IS 18154 (Part 1) : 2023 Air-cooled air conditioners and air-to-air heat pumps Testing and calculating methods for seasonal performance factors Part 1: Cooling seasonal performance factor (ISO 16358-1 : 2013 MOD), has been published in October 2023. 

5.8 MED 03 (20173) Air-cooled air conditioners and air-to-air heat pumps — Testing and
calculating methods for seasonal performance factors —Part 2: Heating seasonal performance
factor (Adoption of ISO 16358-2 : 2013)

IS 18154 (Part 2) : 2023/ ISO 16358-2 Air-cooled air conditioners and air-to-air heat pumps Testing and calculating methods for seasonal performance factors Part 2: Heating seasonal performance factor, has been published in October 2023. 

5.9 MED 03 (20174) Air-cooled air conditioners and air-to-air heat pumps — Testing and
calculating methods for seasonal performance factors — Part 3: Annual performance factor
(Adoption of ISO 16358-3 : 2013)

IS 18154 (Part 3) : 2023/ ISO 16358-3 Air-cooled air conditioners and air-to-air heat pumps Testing and calculating methods for seasonal performance factors Part 3: Annual performance factor, has been published in October 2023. 

5.10 MED 03 (21813) Refrigerating systems and heat pumps Safety and environmental requirements Part 4: Operation maintenance repair and recovery [Revision of IS 16678 (Part 4)/ISO 5149-4]

The document is under print.

          The Committee may NOTE.

5.11 MED 03 (21814) Refrigerant properties (Revision of IS/ISO 17584)

The document is under print.

          The Committee may NOTE.

5.12 MED 03 (21815) High-efficiency filters and filter media for removing particles in air Part 5:
Test method for filter elements [Revision of 16753 (Part 5)/ISO 29463-5]

The document is under print.

          The Committee may NOTE.

5.13 MED 03 (17393): Air Handling Units ― General Requirements Performance Testing and Rating

The document was finalized in the 36th meeting. The draft is under preparation as per Panel recommendation and IS 12 for printing.

          The Committee may NOTE.

5.14 MED 03 (19252) Refrigerated display cabinets Part 2 Classification requirements and test
conditions (ISO 23953-2 : 2015, MOD, First Revision) Superseding IS 1474

The document was finalized in the 36th meeting. The draft is under preparation as per Panel recommendation and IS 12 for printing. 

Also, vide Item 4.1 Sl no. 3.

          The Committee may NOTE.

5.15 MED 03 (19119) Non-Ducted Portable Air-Cooled Air Conditioners And Air-to-Air Heat Pumps Having A Single Exhaust Duct Testing And Rating For Performance (MOD Adoption of ISO 18326: 2018)

The document was finalized in the 35th meeting. The draft is under preparation as per Panel recommendation and IS 12 for printing.

          The Committee may NOTE.

5.16 MED 03 (20281) Liquid Chilling Package Units — Specification (First Revision of IS 16590)

IS 16590 : 2023 Liquid Chilling Package Units - Specification (First Revision) has been published in November 2023. 

5.17 MED 03 (18921) : Multiple split-system air conditioners and air-to-air heat pumps (VRF air conditioners) ― Specification

The document is under print.

          The Committee may NOTE.
5.18 MED 03 (22550) Refrigerated storage cabinets and counters for professional use —Performance and energy consumption [Adoption of ISO 22041:2019]

The document is under print.

          The Committee may NOTE.

5.19 MED 03 (22551) Blast chiller and freezer cabinets for professional use — Classification requirements and test conditions [Adoption of ISO 22042:2021]

The document is under print.

          The Committee may NOTE.

5.20 MED 03 (22552) Commercial beverage coolers — Classification, requirements and test conditions [Adoption of ISO 22044:2021]

The document is under print.

          The Committee may NOTE.


ITEM 6 DRAFT STANDARDS/AMENDMENTS FOR FINALIZATION

6.1 MED 03 (21881) Pumpset for evaporative air coolers Specification (Revision of IS 11951)

The Committee had requested the Panel to dispose of comments received on MED 03 (21881).
The final recommendation has been received from the panel during its 11th to 18th meetings held during 25th May 2023 to 24th August 2023. The minutes of 14th to 18th meetings are under preparation and will be circulated to the Panel and Committee for finalization and printing.

Comment has also been received from Shri L S Chauhan (see Annex 4). 

       The Committee may CONSIDER and DECIDE.

6.2 MED 03 (22387) Direct evaporative air cooler ― Specification (Revision of IS 3315)

Comments received from Shri Falgun Shah of M/s Symphony Ltd. and Shri Socratees. C of M/s Bajaj Electricals Limited were put up to Panel for consideration. Committee requested the panel to dispose of the comments.

The final recommendation has been received from the panel during its 11th to 18th meetings held during 25th May 2023 to 24th August 2023. The minutes of 14th to 18th meetings are under preparation and will be circulated to the Panel and Committee for finalization and printing.

       The Committee may CONSIDER and DECIDE.

6.3 MED 03 (22200) Drinking Water Coolers ― Specification [ First revision of IS 1475 (Part 1)] 

Comments had been received from M/s Blue Star Limited, M/s Emerson, M/s Usha International, and MS (BIS).  Panel had disposed of the comments during its 5th and 6th panel meeting.    




[bookmark: _MON_1763834240][bookmark: _MON_1763834301]  
  
The Committee finalized the document for printing during its 38th meeting. It approved MS to make editorial corrections if any and decided to send the draft for printing after the last date of comments on the minutes of the Panel meeting.

 Considering addendum to the panel meeting minutes, finalized draft standard for printing is attached here. 




The Committee may CONSIDER and DECIDE.

6.4 MED 03 (22235) Household Refrigerating Appliances Characteristics and Test Methods Part 1 General Requirements [First revision of IS 17550 (Part 1): 2021]

Vide Item 4.1 Sl No.1.

6.5 MED 03 (22236) Household Refrigerating Appliances Characteristics and Test Methods Part 2 Performance Requirements [First revision of IS 17550 (Part 2): 2021]

Vide Item 4.1 Sl No.1.

6.6 MED 03 (22237) Household Refrigerating Appliances Characteristics and Test Methods Part 3 Energy Consumption and Volume [First revision of IS 17550 (Part 3): 2021]

Vide Item 4.1 Sl No.1.

6.7 MED 03 (24169) Household And Similar Electrical Appliances - Safety - Part 2-89: Particular Requirements For Commercial Refrigerating Appliances And Ice-Makers With An Incorporated Or Remote Refrigerant Unit Or Motor-Compressor (Modified Adoption of IEC 60335-2-89:2019)

The draft national deviation for IS/IEC 60335-2-89 was provided by Shri Vikas Mehta of M/s Chemours and Shri V Manjunath of UL. 

- The draft is under wide circulation. Last date of comments is 17 December 2023. 

        The Committee may NOTE.

ITEM 7 	DRAFT STANDARD/ AMENDMENTS FOR APPROVAL FOR WIDE CIRCULATION (WC)

7.1 IS 17693: 2022 Non-Electric Cooling Cabinet Made of Clay

The Committee had requested Shri V Manjunath of UL to provide draft amendment no. 2 and decided to wide circulate it for 1 month.

The draft is awaited.

          The Committee may CONSIDER and DECIDE.

7.2 MED 03 (22144) : Refrigerating systems and heat pumps Competence of personnel (Adoption of ISO 22712: 2023)

Update on the standard was sought during the meeting of the Steering Committee to review progress of implementation of India Cooling Action Plan held under the Chairpersonship of Secretary, MoEF&CC on 15 May 2023 at New Delhi. As an action point concerned departments have been directed to report the progress within 6 months. 

Committee had requested RAMA to provide a national annex for the competence of personnel for the room air conditioner to be added in the draft on priority. The Committee decided to wide circulate the draft for 2 months incorporating the recommendation of RAMA.

- The national annex for Wide circulation for the competence of personnel for the room air conditioner is awaited from RAMA. 

Comment has also been received from Shri Chethan Tholpady (see Annex 4). 

          The Committee may CONSIDER and DECIDE.

7.3 MED 03 (22778) Electronic Expansion Valve — Specification

The Committee decided to wide circulate the draft for 1 month after comments of M/s Danfoss has been addressed. If no comment is received during the wide circulation period, the draft shall be sent for printing. Comments received if any shall be disposed of by the Panel.

- Further update is awaited from the Panel.

          The Committee may CONSIDER and DECIDE.

ITEM 8 COMMENTS ON PUBLISHED STANDARDS

8.1 IS 7872: 2020 Deep Freezers ― Specification

The Committee had requested Shri P K Mukherjee, Shri Srinivasu Moturi, and Shri Satish Kumar to discuss the comments of UL and additional comments of Voltas and provide a draft amendment. 

The draft amendment is awaited.

        The committee may CONSIDER and DECIDE.

8.2 IS 2370: 2014 ‘Walk-in Cold Rooms — Specification’ 

The present composition of the Panel is as follows:

i) Shri Ashish Fotedar, National Centre for Cold-Chain Development (Convener);
ii) Shri P K Mukherjee, (Co-Convener);
iii) Shri Sunil Jain, M/s Blue Star;
iv) Shri S Sapaliga, International Copper Association;
v) Shri Srinivasu M, M/s Voltas India Pvt. Ltd;
vi) Shri Aditya Narayan Singh, MoEFCC;
vii) Shri Vaibhav Chaturvedi, CEEW;
viii) Shri Girja Shankar, Energy Efficiency Services Ltd.;
ix) Shri Kiran from Danfoss;
x) Shri V K Arora;
xi) Shri Bhavesh Mehta, Reliance Retail Limited;
xii) Shri Manmohan K of Carrier (New);
xiii) Shri Vikas Malhotra of Carrier (New);
xiv) Shri Gaurav Mehtani of Daikin (New);
xv) Shri Manoj Singh of Daikin (New);
xvi) Shri Anil Mehta of Panasonic (New);
xvii) Representative from ISHRAE (New); and
xviii) Shri Venkanna from TRANE.

The recommendation on the amendment and revision is awaited from the Panel.

        The committee may CONSIDER and DECIDE.

8.3 IS 17681 : 2022 Bottled Water Dispensers ― Specification 

The recommendation on sound level as per the method of IS 1391 is awaited from Shri Srinivasu M of M/s Voltas.

        The committee may CONSIDER and DECIDE.

ITEM 9 NEW SUBJECTS 

9.1 Following NWIP has been submitted by Ramajayan Pandiayan of CSIR-Indian Institute of Integrative Medicine, Jammyu: 


The committee may CONSIDER and DECIDE.
9.2	As per the policy and guidelines, before any new subject is taken up for formulation of National Standard the following issues are to be examined by BIS.

i) Whether the subject is financed by the proposer;
ii) Sale ability of the standard;
iii) Standards shall be user friendly; and
iv) Social needs with regards to safety, health and environment.

Only after assessing the above aspects it will be possible for BIS to consider the formulation of Indian standard.  The proposal should essentially be taken in the below prescribed Performa, as preliminary work item. When members propose in the Technical Committee (TC) meeting, they have to fill-in the Performa beforehand which is then be considered by the TC.




MS had proposed the development of new standards for Precision Air Conditioning (PAC) Units, Blast chillers and freezers, Display-cum-cold rooms, and Pre-Coolers in the last meeting. Shri Satish of UL had also suggested the development of standards on PAC Units and Panel cooling systems and shared information about some manufacturers. The Committee requested members to provide input on these proposals and decided to discuss the item in the next meeting

        The Committee may DELIBERATE and DECIDE.

9.3 The Committee had requested the following Panel to provide recommendations on way forward for formulating Indian Standards on Cold chain and CO2 trans-critical systems: 
i) Shri Ashish Fotedar of NCCD (Convener),
ii) Shri Aditya Narayan, MoEFCC
iii) Shri Vikas Malhotra, Carrier India
iv) Shri Chethan Tholpady, Emerson
v) Shri P K Mukherjee, Personal Capacity
vi) Representative from Tecumseh
vii) Representative from ICE Make Refrigeration Limited, Ahmedabad
viii) Representative from Rinac India Ltd.

The recommendation is awaited.

         The committee may DELIBERATE and DECIDE.

9.4 Assistance for framing Relevant National Standards 

The Committee had requested the Panel on Cold-chain to provide proposal and boundary condition by next meeting.

             The committee may DELIBERATE and DECIDE.

9.5 India Cooling Action Plan of Ministry of Environment, Forest and Climate Change

The recommendation is awaited from the Panel.
The present composition of the Panel is as follows:
i) Representative of MoEFCC (Convener);
ii) Shri Pant of RAMA (Co-Convener);
iii) Shri V Manjunath from UL;
iv) Shri Tholpady from Emerson;
v) Shri Manmohan from Carrier;
vi) Shri Vikas Mehta from Chemours India;
vii) Shri P K Mukherjee in Personal Capacity;
viii) Shri Gaurav Mehtani from Daikin;
ix) Shri Srinivasu M from Voltas;
x) Shri Avinash from Honeywell; and
xi) Representative from ISHRAE.
         The committee may DELIBERATE and DECIDE.

9.6 HPMP III (HCFC phaseout management plan) work under the supervision of Ozone Cell, Ministry of Environment, Forest and Climate Change

The recommendation is awaited from the Panel.
The present composition of the Panel is as follows:
i) Representative of MoEFCC (Convener);
ii) Shri Pant of RAMA (Co-Convener);
iii) Shri V Manjunath from UL;
iv) Shri Tholpady from Emerson;
v) Shri Manmohan from Carrier;
vi) Shri Vikas Mehta from Chemours India;
vii) Shri P K Mukherjee in Personal Capacity;
viii) Shri Gaurav Mehtani from Daikin;
ix) Shri Srinivasu M from Voltas;
x) Shri Avinash from Honeywell; and
xi) Representative from ISHRAE.
         The committee may DELIBERATE and DECIDE.

ITEM 10 TECHNICAL COMMENTS AND PROPOSALS 

10.1 CMD-3 Query on IS 16678 (Part 2)/ ISO 5149-2 Refrigerating Systems and Heat Pumps — Safety And Environmental Requirements Part 2 Design, Construction, Testing, Marking And Documentation

Committee has been requested to inform whether IS 16678-2 is a product specification standard or just a code of practice or methods of tests only by CMD-3.

- Clarification was sought from the MED 03 Committee dated 14 August 2023 and comments have been received from the following members (comments attached).
 
1. Shri Satish Kumar of UL India Private Limited 
2. Shri Vikas Mehta of The Chemours India Private Limited 
3. Shri Kiran Kumar MNSV of Danfoss Industries Pvt Ltd. 
4. Shri S. Chethan Tholpady of Copeland India Private Limited 
5. Shri H. S. Wadhwa of M/s VOICE



         The committee may DELIBERATE and DECIDE.

10.2 Query on IS 17550 (PART 1): 2021 Household Refrigerating Appliances Characteristics And Test Methods Part 1 General Requirements

The query on IS 17550 (Part 1): 2021, received from Koduri Nagaraj of Synchro Impex Pvt. Ltd. Was circulated dated 05 December 2023. 

- Following clarification has been received. 




          The committee may DELIBERATE and DECIDE.

10.3 Proposal by Steering Committee for finalising the Action Points relating to Implementation of The Recommendations of The Thematic Areas of ICAP 

A meeting of the steering committee under the Chairmanship of  Secretary MoEFCC, was held on 06th September 2023. Following is the action pertaining to MED 03 Committee:

	Sl No.
	Recommendations on
Domestic Manufacturing and Production Sector and R&D as per ICAP
	Synergies to be made
with existing
governmental schemes/
programmes
	Proposed Action
	Action to be taken

	1.
	Develop safety standards for
flammable refrigerants
considering IEC60335-2-40
and IEC60335-2-89
	Existing standards of
BIS:
1. IEC 60335-2-40
2. IS 16656:2017/ ISO 817: 2014 
3. IS 16678 (part 2): 2018/ ISO 5149 Pt 2: 2014
4. IS 16678 (Part 3): 2018/ ISO 5149-3: 2014
5. IS 16678 (Part 4): 2018/ ISO 5149-4: 2014
6. IEC 60335-2-89: 2010
7. IS 17773:2022
	Bureau of Indian
Standards (BIS) to
Periodically update IEC 60335-2-40 and IEC 60335-2-89 w.r.t. safe use of A3, A2 and A2L flammable refrigerants BIS to develop standards
for specifications (for quality assurance of refrigerants in line with AHRI 700, 700C and 700E.

Ministry of Consumer Affairs to issue an advisory for mandatory adoption of purity check of refrigerants available
in the market in order to prevent spurious
refrigerants. Standardization of testing and calibration of equipment for checking purity of refrigerants by CSIR.
	An action plan with timelines to be worked out for the following: 

1. Standard for IEC 60335-2-40 to be modified as per Indian Conditions.
2. Regarding quality assurance of refrigerants inline with AHRI 700, 700c and 700E.

A meeting is to be facilitated by Ozone Cell between BIS, REGMA and AC manufacturers.




10.4 Actionable Points and Recommendations by MOEFCC pertaining to Kigali Amendment to the Montreal Protocol in 2021

A half day workshop on " Indigenous capacity development including research on low GWP chemicals to be used as alternatives to HFCs during implementation of the Kigali Amendment" was organised by MoEFCC on 4th August, 2023 vide email dated 05 September 2023.

The deliberations from the workshop resulted in actionable points and recommendations pertaining to Bureau of Indian Standards are as follows-

(A) Short term (up to 3 years)
· Development and mandatory adoption of Indian Standards(Quality standard) for purity of refrigerants.
· Development of Infrastructure for testing of cooling equipment using low-GWP inflammable refrigerants to facilitate manufacturing by MSMEs.
(B) Medium term (3-5 years)
· Standards for low energy consuming and low-cost cooling systems like evaporative coolers.
· Performance safety standards for foam products using inflammable blowing agents.
· Development of calibration standards to check the quality of refrigerants including blends.

The committee may DELIBERATE and DECIDE.

10.5 STATUS OF INDIAN STANDARDS UNDER BIS CERTIFICATION

The Committee may note that the following standards prepared by MED 03 are under certification:


	Sl. No.
	IS No.
	No. of Domestic Licences
	No. of Domestic Licences
	Total

	1. 
	IS 1391 (Part 1): 2017 Room air conditioners - Specification: Part 1 Unitary air conditioners
	4
	1
	5

	2. 
	IS 1391 (Part 2): 2018 Room air conditioners - Specification: Part 1 Split air conditioners
	28
	3
	31

	3. 
	IS 1475(Part 1): 2001 Self-contained drinking water coolers-specification, Part 1: Energy consumption and Performance
	10
	0
	10

	4. 
	IS 8148 : 2018 Ducted and package air - Conditioners - Specification
	8
	0
	8

	5. 
	10617: 2018 Hermetic Compressors
	7
	23
	30

	6. 
	IS 11329: 2018 Finned type heat exchanger for room air conditioner
	32
	2
	34



10.6 Quality Control Order

The Committee may note that the following standards prepared by MED 03 have been brought under mandatory certification by Department for Promotion of Industry and Internal Trade:

	Sl. No.
	IS No.
	Date of implementation

	1. 
	IS 1391 (Part 1): 2017 Room air conditioners - Specification: Part 1 Unitary air conditioners
	1st Oct 2023

	2. 
	IS 1391 (Part 2): 2018 Room air conditioners - Specification: Part 1 Split air conditioners
	1st Oct 2023

	3. 
	IS 7872: 2020 Deep Freezers - Specification ( Second Revision )
	1st Jan 2024

	4. 
	IS 8148 : 2018 Ducted and package air - Conditioners - Specification
	1st Oct 2023

	5. 
	IS 10617: 2018 Hermetic Compressors - Specification
	1st Oct 2023

	6. 
	IS 11329: 2018 Finned type heat exchanger for room air conditioner
	1st Oct 2023

	7. 
	IS 17550 (Part 1) : 2021 Household Refrigerating Appliances — Characteristics and Test Methods Part 1 General Requirements
	1st Jan 2024

	8. 
	IS 1475 (Part 1) : 2001 Self- Contained Drinking Water Coolers – Energy Consumption and Performance
	25th March 2024



            The Committee may NOTE.

10.7 Draft Quality Control Order

The Department for Promotion of Industry and Internal Trade (DPIIT) under the Ministry of Commerce and Industry, GoI has issued Draft Quality Control Order on the following Indian Standards:

	Sl. No.
	IS No.

	1. 
	IS 3315: 2019	Evaporative air coolers (Desert Coolers) ―  Specification

	2. 
	IS 17681 : 2022 Bottled Water Dispensers ― Specification

	3. 
	IS 17570 (Part 1) : 2021/ISO 16890-2:2016 Air Filters for general ventilation Part 1 Technical specifications requirements and classification system based upon particulate matter efficiency ePM 



            The Committee may NOTE.

ITEM 11 INTERNATIONAL ACTIVITIES 

11.1 India is having membership on following ISO/IEC committees related to MED 03:

ISO Committees:

	TC 86	 	Refrigeration & Air-Conditioning	  		         P  Member  
	  SC 1	 	Safety of Refrigeration Systems			         P   Member	
	  SC 4		Testing and rating of Refrigerant Compressors	         P   Member
	  SC 6		Testing and rating of Air-Conditioners and Heat Pump      P   Member
	  SC 7		Testing and rating of Commercial Refrigerated Display     P  Member
                                     Cabinets	
	  SC 8		Refrigerants and Refrigeration Lubricants		         P Member
            TC 142            Cleaning equipment for air and other gases                        P Member 

IEC Committees:

TC 59/SC 59M                Performance of Electrical Household and Similar Cooling          P  Member
     and Freezing Appliances. 


TC 61/SC 61C	 	     Safety of Refrigeration Appliances for Household and	 	P  Member		  	     Commercial Use.

TC 61/SC 61D	     Appliances for Air-conditioning for Household and	 	P  Member	  		     Similar Purposes.							
The committee may REVIEW.  
		

11.2 The list of ISO Standards published by ISO/TC 86 and its sub-committees & IEC Committees are given in the website of ISO and IEC , Annex 4 or following link:

	ISO/ TC 86
	https://www.iso.org/committee/50356/x/catalogue/p/1/u/0/w/0/d/0


	ISO/ TC 142
	https://www.iso.org/committee/52624/x/catalogue/p/1/u/0/w/0/d/0


	IEC/ TC 59/SC 59M                
	https://www.iec.ch/dyn/www/f?p=103:22:512539040975774::::FSP_ORG_ID,FSP_LANG_ID:4248,25


	IEC/ TC 61/SC 61C
	https://www.iec.ch/dyn/www/f?p=103:22:512539040975774::::FSP_ORG_ID,FSP_LANG_ID:1349,25


	IEC/ TC 61/SC 61D
	https://www.iec.ch/dyn/www/f?p=103:22:512539040975774::::FSP_ORG_ID,FSP_LANG_ID:1351,25





The committee may review ISO/IEC Standards published and identify the Standards for possible adoption as Indian Standards or inputs can be taken for revising the existing Indian Standards. 

The committee may DELIBERATE and DECIDE.

11.3 In case of ‘P-membership’ of ISO /IEC Technical Committees, it is obligatory on the part of Member Organization (country) to send ballots on documents.  Committee drafts (CD), Draft International Standards (DIS) and Final Draft International Standards (FDIS) are received from the respective ISO Secretariat of the Technical Committee through E-mail only.  The documents are sent to members of the committee through E-mail for eliciting their comments.  The comments so received are reviewed and collated by BIS Secretariat and then put up to Chairman of the committee and a final decision is taken as to whether to send an approval/ disapproval or abstention ballot.  The approval/ disapproval ballots can be sent with comments also.  Once approval ballot is sent on the document, as per WTO, the member organization may be under obligation to use the ISO Standard in International Trade. It is not practically feasible to send the documents by post, accordingly all members are requested to keep BIS Secretariat updated about E-mail addresses of their respective members. 

Committee may NOTE.

Guidelines for participation in ISO/IEC work can be downloaded from www.iso.org.


11.4   List of the Sub Committees and Working Groups of ISO/TC 86 
ISO/TC 86 Refrigeration and air-conditioning (new WG/AHG/TF highlighted in red)
ISO/TC 86/SC 1	            Safety and environmental requirements for refrigerating systems
ISO/TC 86/SC 1/WG 1 	Safety and environmental requirements for refrigerating systems and heat pumps
ISO/TC 86/SC 4	            Testing and rating of refrigerant compressors
ISO/TC 86/SC 4/AHG  	Work programmes of refrigerant compressor standards
ISO/TC 86/SC 4/WG 2  	Positive displacement refrigerant compressor 
ISO/TC 86/SC 4/WG 3  	Centrifugal refrigerant compressor
ISO/TC 86/SC 6	            Testing and rating of air-conditioners and heat pumps
ISO/TC 86/SC 6/AHG  	Ad Hoc Group on definitions of terms for different types of products
ISO/TC 86/SC 6/TG 13 	Next generation of performance standards
ISO/TC 86/SC 6/WG 1 	Air-source air-conditioners and heat pumps
ISO/TC 86/SC 6/WG 3 	Water and brine source heat pumps and air-conditioners
ISO/TC 86/SC 6/WG 10 	Energy recovery ventilators	
ISO/TC 86/SC 6/WG 12 	Heat pump water heaters
ISO/TC 86/SC 6/WG 13  	Update of measuring technologies
ISO/TC 86/SC 7	           Testing and rating of commercial refrigerated display cabinets
ISO/TC 86/SC 7/WG 1 	Refrigerated, blast cabinets and ice makers for professional use
ISO/TC 86/SC 7/WG 2 	Commercial beverage coolers and ice cream freezers
ISO/TC 86/SC 7/WG 3 	Commercial refrigerated display cabinets
ISO/TC 86/SC 8	            Refrigerants and refrigeration lubricants
ISO/TC 86/SC 8/TF 1 	ISO 817 Technical Alignment
ISO/TC 86/SC 8/TF 2 	Toxicity safety classification
ISO/TC 86/SC 8/MA 	            ISO 817 Maintenance agency	
ISO/TC 86/SC 8/WG 5 	Refrigerants - Designation and safety classification	
ISO/TC 86/SC 8/WG 7 	Refrigerant properties	
ISO/TC 86/SC 8/WG 8 	Burning Velocity Test Methods
The committee may NOTE.

11.5 List of the Working Groups of IEC/TC 59/ SC 59M ‘Performance of electrical household and similar cooling and freezing appliances’
Working Groups
WG 4	Electrical household and similar cooling and freezing appliances, food preservation and storage
WG 6	Test standard for refrigerated appliances for use with off grid or weak grid
Maintenance Teams
MT 2	Electrical household and similar cooling and freezing appliances, maintenance of performance standard
Joint Working Groups
JWG 2	Acoustical noise of household and similar electrical appliances Managed by TC 59
The committee may NOTE.

11.6 List of the Working Groups of IEC/TC 61/SC 61 C ‘Safety of refrigeration appliances for household and commercial use’
Working Groups
WG 4	IEC 60335-2-89-A2/Ed2: Household and similar electrical appliances - Safety - Part 2-89: Particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor – 
Maintenance Teams
MT 1	Safety of motor-compressors 
MT 5	Maintenance Team for IEC 60335-2-24 - Particular requirements for refrigerating appliances, ice-cream appliances and ice-makers
MT 7	Maintenance Team for IEC 60335-2-118 - Particular requirements for professional ice-cream makers
Joint Working Groups
JWG 3	TC 55/SC61C: Resistance to refrigerants of winding wires Managed by TC 55
Editing Group
EG 6	Editing Committee
The committee may NOTE.

11.7   List of the Working Groups of IEC/TC 61/SC 61 D ‘Appliances for air-conditioning for household and similar purposes’
Working Groups
WG 21	Address A2L, A2 and A3 refrigerants and maintenance of 60335-2-40
WG 22	Alignment of IEC 60335-2-40 with IEC 60335-1
Maintenance Teams
MT 19	Revision of 60335-2-104 work
Ad-Hoc Groups
ahG 24	Air conditioners for cooling driver and passenger compartments when the vehicle is stationar
The committee may NOTE.
11.8 List of experts in various ISO/IEC

Proposal for registration of MS as an expert to various TCs/SCs/WGs/MTs of ISO and IEC was sent dated 07 December 2023. Accordingly, Committee may confirm the following list of experts for ISO and IECs.

	ISO/TC 86 Refrigeration and air-conditioning

	ISO/TC 86/SC 1
	Safety of Refrigeration Systems
	Shri Sunil Jain of Blue Star,
Shri Vikas Mehta of Chemours
Shri Bimal Tandon of Carrier
Miss Neha Thakur, BIS

	ISO/TC 86/SC 1/WG 1
	Safety and environmental requirements for refrigerating systems and heat pumps
	Shri Srinivasu of Voltas,
Shri Vikas Mehta of Chemours
Miss Neha Thakur, BIS

	ISO/TC 86/SC 4
	Testing and rating of Refrigerant Compressors
	Shri Chetan Tholpady of Emerson
Miss Neha Thakur, BIS

	ISO/TC 86/SC 4/WG 1
	Testing and rating of refrigerant compressors
	Shri Chetan Tholpady of Emerson
Miss Neha Thakur, BIS

	ISO/TC 86/SC 4/WG 2  	 
	Positive displacement refrigerant compressor
	Shri Chetan Tholpady of Emerson


	ISO/TC 86/SC 6
	Testing and rating of Air-Conditioners and Heat Pump      
	Dr. Jyotirmay Mathur of ISHRAE
Miss Neha Thakur, BIS

	ISO/TC 86/SC 6/WG 1
	Air-source air-conditioners and heat pumps
	Miss Neha Thakur, BIS

	ISO/TC 86/SC 6/WG 3
	Water and brine source heat pumps and air-conditioners
	Miss Neha Thakur, BIS

	ISO/TC 86/SC 6/WG 10
	Energy recovery ventilators	
	Dr. Jyotirmay Mathur of ISHRAE

	ISO/TC 86/SC 6/WG 12
	Heat pump water heaters
	Dr. Jyotirmay Mathur of ISHRAE


	ISO/ TC 86/ SC6/ WG15 
	Advanced performance standards
	Dr. Jyotirmay Mathur of ISHRAE 
Shri Srinivasu M of Voltas
Dr. Yash Shukla

	[bookmark: _Hlk79416411]ISO/TC 86/SC 7
	Testing and rating of Commercial Refrigerated Display Cabinets
	-

	ISO/TC 86/SC 7/WG 1
	Refrigerated, blast cabinets and ice makers for professional use
	-

	ISO/TC 86/SC 7/WG 2
	Commercial beverage coolers and ice cream freezers
	-

	ISO/TC 86/SC 8
	Refrigerants and Refrigeration Lubricants	
	[bookmark: _Hlk69933941]Shri Sunil Jain of Blue Star,
Shri Vikas Mehta of Chemours, and
Miss Neha Thakur, BIS

	ISO/TC 86/SC 8/MA
	ISO 817 Maintenance agency	
	-

	ISO/TC 86/SC 8/WG 5
	Refrigerants - Designation and safety classification	
	Shri Sunil Jain of Blue Star
Shri Vikas Mehta of Chemours, and
Miss Neha Thakur, BIS

	ISO/TC 86/SC 8/WG 7
	Refrigerant properties	
	Miss Neha Thakur, BIS

	ISO/TC 86/SC 8/WG 8
	Burning Velocity Test Methods
	-

	IEC/TC 59/ SC 59M ‘Performance of electrical household and similar cooling and freezing appliances’

	WG 4
	Electrical household and similar cooling and freezing appliances, food preservation and storage
	Shri Srinivasu of Voltas
Miss Neha Thakur, BIS

	WG 5
	TC 59/WG 2 - Acoustical noise of household appliances
	-

	MT 2
	Electrical household and similar cooling and freezing appliances, maintenance of performance standard
	Shri Srinivasu of Voltas
Miss Neha Thakur, BIS

	[bookmark: _Hlk79415470]IEC/TC 61/SC 61 C ‘Safety of refrigeration appliances for household and commercial use’


	WG 4	
	IEC 60335-2-89-A2/Ed2: Household and similar electrical appliances - Safety - Part 2-89: Particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor 
	Shri Vikas Mehta of Chemours,
Miss Neha Thakur, BIS

	WG 5
	Review the fire safety of products covered by IEC 60335-2-24
	-

	MT 1
	Safety of motor-compressors
	Emerson / Danfoss
Miss Neha Thakur, BIS

	MT 7
	Maintenance Team for IEC 60335-2-118 - Particular requirements for professional ice-cream makers
	-

	JWG 3	
	Resistance to refrigerants of winding wires 
	-

	EG 6
	Editing Committee
	-

	IEC/TC 61/SC 61 D ‘Appliances for air-conditioning for household and similar purposes’


	WG21
	WG 21	Address A2L, A2 and A3 refrigerants and maintenance of 60335-2-40
	Shri V Manjunath of UL, 
Shri Vikas Mehta of Chemours Miss Neha Thakur, BIS

	MT 19
	Revision of 60335-2-104 work
	-




      The committee may CONSIDER and DECIDE.

11.9 Participation in ISO/IEC meetings

11.9.1 Upcoming meetings of ISO/IEC

	Date
	Month
	Location
	TC/SC
	Nomination Received

	12
	December 2023
	Virtual only
	TC 61/SC 61D/MT 28 Maintenance of IEC 60335-2-40
	-



             The Committee may NOTE.

11.9.2 ISO/IEC meetings participated

	Date
	Month
	Location
	TC/SC
	Nomination Received
	Status

	24-26
	October 2023
	Berlin (Germany)
	ISO/TC 86/SC 8
‘Refrigerants and refrigeration lubricants’ along with WG5 and TF 1 meetings 
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated through email dated 12 Dec 2023.  
The report of the meeting from ISO is attached here.






	6-7
	November 2023
	Italy (Face-to-face and Virtual: Mogliano Veneto)
	IEC/TC 61/SC 61 C/WG 4 ‘IEC 60335-2-89 Household and similar electrical appliances - Safety - Part 2-89: Particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor’
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated through email dated 12 Dec 2023.  

The report of the meeting from IEC is awaited.

	10
	November 2023
	Italy (Face-to-face and Virtual: Mogliano Veneto)
	IEC/TC 61/SC 61 C ‘Safety of refrigeration appliances for household and commercial use’
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated through email dated 12 Dec 2023.  

The report of the meeting from IEC is awaited.

	11
	November 2023
	Italy (Face-to-face and Virtual: Mogliano Veneto)
	IEC/TC 61/SC 61D/MT 28 Maintenance of IEC 60335-2-40
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated through email dated 12 Dec 2023.  

The report of the meeting from IEC is awaited.

	12
	November 2023
	Italy (Face-to-face and Virtual: Mogliano Veneto)
	IEC/TC 61/SC 61D Appliances for air-conditioning for household and similar purposes
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated through email dated 12 Dec 2023.  

The report of the meeting from IEC is awaited.



        The committee may CONSIDER and DECIDE.

11. 9.3 New subject proposal to ISO/ IEC

The Committee had decided to discuss regarding IS 17681 : 2022 Bottled water dispensers – Specification to be proposed to ISO as a new subject in the next meeting.

        The committee may CONSIDER and DECIDE.

ITEM 12 PROGRAMME OF WORK (INCLUDING PERIODIC REVIEW OF INDIAN STANDARDS) 

12.1 The present position of work programme under the Committee MED 03 is attached.




            The Committee may NOTE.

12.2  As on on-going activity, Sectional Committee reviews the Indian Standards formulated by it at an interval of five years from the date of publication.  

The Committee had reviewed the following Indian Standards due for review in the year 2023-2024 and decided as follows in the last meeting:

	Sl No. 
	IS Number
	Title 
	Due Date
	Committee Decision

	1.
	IS 4831: 2018
	Recommendation on units and symbols for refrigeration
	Dec 2023
	The Committee had decided to reaffirm the standard in its present form in the last meeting.

	2.
	IS 2167: 2019
	Specification for bottle coolers
	May 2024
	The Committee had decided to reaffirm and revise the standard in line with the Panel recommendation to adopt ISO 22044.

	3.
	IS 3315: 2019
	Evaporative air coolers (Desert Coolers) - Specification
	May 2024
	The Committee had decided to reaffirm and revise in line with the Panel recommendation and ongoing process of revision of standard.

	4.
	IS/IEC 60335 : Part 2 : Sec 89 : 2010
	Household and similar electrical appliances - Safety: Part 2 - 89: particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor
	May 2023
	The Committee decided to reaffirm the standard and take up its revision.



Shri V Manjunath of UL had informed that ISHRAE had started working on the standard on ‘Air ducts’.  The update may kindly be informed to the Committee.

Committee may critically review the standards due for review and any other standard felt necessary so as to ascertain the need for revision/updation/withdrawal/ declaring obsolescence of these standards in light of emerging technologies, experience in use, feedback received, etc. 

The Committee may CONSIDER and DECIDE.

12.3  Review of A5 and pre-2000 Indian Standards

The BIS management has decided to revise the old standards which are A5 or pre-2000 and requested the relevant technical committees to take up the revision of the standard. In this regard, the member secretary of the committee is also directed to review the standards at their level and prepare comments in the proforma provided by the management. Further, the proforma along with its details will be put up to the committee for its review and further decision.

	Sl No. 
	IS Number
	Title 
	Present Status

	i) 
	IS 1474 : 1959
	Specification for commercial refrigerators
	See Item 4.1, Sl no. 3

	ii) 
	IS 5111 : 1993/ISO 917 : 1999
	Testing of refrigerant compressors
	Reaffirmed by the Committee.  



           The Committee may NOTE.

12.4 Also, the Committee may also DECIDE on future work plan and strategies to be adopted say in the next 5 years aiming at contribution in related standardization activity both at national and international level (if available, ISO).

As a 1st priority the Committee had decided to complete work on the following:

8. MED 03 (20281) Liquid Chilling Package Units — Specification (Revision of IS 16590) -4th revision Published
9. Electronic Expansion Valve (EXV)
10. MED 03 (18921) : Multiple split-system air conditioners and air-to-air heat pumps (VRF air conditioners) ― Specification - under printing
11. MED 03 (17393): Air Handling Units ― General Requirements Performance Testing and Rating
12. Revision of IS 3315: 2019 Evaporative air coolers (Desert Coolers) ― Specification and 
13. Revision of IS 11951: 2009 Pumpset for desert coolers ― Specification
The Committee requested MS to prepare list of priority items and circulate to the Committee for preparing the future work plan and strategies to be adopted for the next 5 years.
· Priority 1: Quality Control Order and request received from Ministries and Govt. departments like (DPIIT, MoEFCC, BEE, etc)
· Priority 2: Standards to be revised/reviewed under review and reaffirmation and update in base ISO and IEC standard
· Priority 3: New subjects to be taken up for standardization
         The committee may ADVISE.

ITEM 13 RECOMMENDATION OF THE PLANNING AND DEVELOPMENT ADVISORY COMMITTEE (PDAC) OF BUREAU OF INDIAN STANDARDS

The Planning and Development Advisory Committee (PDAC) of Bureau of Indian Standards in its 12th meeting decided as follows:

a)	Technical Committee should be sensitized for Eco requirements and standards should be formulated considering the environmental aspects.
b)	The committee felt that BIS should be proactively involved so as to have greater impact in International Standardization. For this purpose, the key areas are to be identified for formulating standards for new products. 

The Committee may please note.

ITEM 14 TRANSLATION OF INDIAN STANDARDS FROM ENGLISH TO HINDI

As per directive issued by ‘Raj Bhasha Vibhag’ to the Bureau “hence forth all new standards (or standards to be revised) are to be published both in Hindi and English simultaneously.” 
Whereas a panel for Hindi translation has been identified by Hindi Deptt. of the Bureau however, the members of the technical committees of BIS may undertake translation of Indian standards from English to Hindi. Remuneration of Rs.250/- per A-4 size page (approximately 300 words) is provided for the translation. The members who are interested to do this work of translation can register their name with BIS, details available at: http://www.bis.org.in/other/EOIHT.htm 

             The Committee may NOTE.

ITEM 15   E-SALE OF INDIAN STANDARDS

The Bureau has made all the indigenous standards free of cost. The adopted standards can be either purchased from the sales office of BIS or through BIS website. Please follow the link to register and download the indigenous standards: https://standardsbis.bsbedge.com/

Please visit our website www.bis.org.in for more details.

              The Committee may NOTE.

ITEM 16   DATE AND PLACE FOR THE NEXT MEETING

ITEM 17 ANY OTHER BUSINESS

17.1 Off-grid and weak-grid refrigerators

The Committee had requested M/s Godrej to share information with the Committee regarding off-grid and weak-grid medical refrigerators and home & small business fridges in the next meeting.


         The committee may DELIBERATE and DECIDE.









Annex 1

(Item 2.2.1)
COMPOSITION OF REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTE, MED 03
	Meeting
	Date
	Place

	35th 
	22 12 2022
	WebEx

	36th 
	22 03 2023
	WebEx

	37th 
	17 04 2023
	BIS HQ

	38th 
	17 July 2023
	WebEx




	Sl No
	Organisation Represented
	Principal Member/
Alternate Member

	36th
	37th
	38th
	Total

	1. 
	Indian  Institute of Technology, Roorkee
	Prof..(Dr.) Ravi Kumar
(Chairman)
	Y
	Y
	Y
	3/3

	2. 
	BSH Household Appliances Manufacturing Pvt Ltd., Chennai 
	Shri V.K. Loganathan
Shri A. Balasubramanian (Alt)
	Y
	Y
	Y
	3/3

	3. 
	Bharat Heavy Electricals Limited, Project Engineering Management, Noida
	Shri Lalit Jindal
Shri Subhashish Gupta (Alt)
	NA
	NA
	Y
	1/1

	4. 
	Blue Star Limited, Mumbai
	Shri Jitendra Bhambure
Shri Sunil Kumar Jain (Alt)
Ms. Sneha Harsora (YP)

	Y
	Y
	Y
	3/3

	5. 
	Bureau of Energy Efficiency,  New Delhi         
	Ms P. Samal                              
Shri Kamran Shaikh (Alt)    
Ms D. Wadhwa (Alt)
Shri Dheeraj Pandey
	N
	N
	Y
	1/3

	6.  
	CEPT University 
	Dr Yash Shukla
	NA
	NA
	NA
	NA

	7. 
	Carrier Air Conditioning and Refrigeration Limited, Gurugram
	Shri Bimal Tandon  
Shri Manmohan Kulashri (Alt)
Shri Jatinder Sharma (Alt)

	Y
	Y
	Y
	3/3

	8. 
	Central Power Research 
Institute, Bengaluru
	Dr P. Chandra Sekhar
Shri Gujjala B.Balaraja (Alt)   
	N
	Y
	Y
	2/3

	9. 
	Daikin Air Conditioning India Private Limited, Gurugram
	Shri Gaurav Mehtani
	Y
	Y
	Y
	3/3

	10. 
	Danfoss Industries Pvt Ltd, Gurugram
	Shri Madhur Sehgal
Shri K.L. Nagahari   (Alt) 
Shri M.N.S.V Kiran Kumar (Alt)
	Y
	Y
	Y
	3/3

	11. 
	Directorate General of Quality Assurance, Ministry of Defence, New Delhi

	Lt. Col. Deepak Sharma
Shri S.S. Nikam (Alt)

	N
	Y
	Y
	2/3

	12. 
	Electrical Research and Development Association., Vadodara
	Shri Guatam Brahmbhatt
Shri  Rakesh Patel (Alt)
	Y
	N
	Y
	2/3

	13. 
	Emerson Climate Technologies (India) Pvt  Ltd, New Delhi
	Shri Chetan Tholpady      
Shri D.P. Deshpande (Alt)
	Y
	Y
	Y
	3/3

	14. 
	Frigoglass India Private Limited, Gurugram
	Shri Mahesh Kumar Mawai
Shri Mandeep Singh (Alt)
Ms. Ritu Chouhan (Alt)
	NA
	NA
	Y
	1/1

	15. 
	Godrej & Boyce Mfg. Co. Ltd (Appliance Division)
	Shri Burzin J. Wadia
Shri Jasvir Singh (Alt)
Shri Narendra Shedge (Alt)
	N
	Y
	Y
	2/3

	16. h
	Honeywell International India Pvt Ltd 
	Shri Aaditya Pegallapati
Shri Avinash Kumar (Alt)
	N
	Y
	Y
	2/3

	17. 
	In Personal Capacity
	Shri J. K. Agrawal
	Y
	Y
	Y
	3/3

	18. 
	In Personal Capacity
	Shri P.K. Mukherjee
	Y
	Y
	Y
	3/3

	19. 
	Indian Institute of Chemical Engineering,   Kolkata 
	Dr D Sathiyamoorthy
Prof Sudip K Das (Alt)
         
	N
	N
	Y
	1/3

	20. 
	Indian Institute of Technology Madras
	Dr. G. Venkatarathnam
	N
	N
	Y
	1/3

	21. 
	Indian Society of Heating, Refrigerating And Air Conditioning Engineers  (ISHRAE)
	Dr Jyotirmay Mathur 
Shri Ashish Rakheja (Alt)
Shri V. Manjunath (Alt)

	Y
	Y
	Y
	3/3

	22. 
	Ingersoll Rand India Limited, Bengaluru
	Shri M. Venkanna
Shri J. Gurusamy (Alt)
	N
	Y
	Y
	2/3

	23. 
	International Copper Association India, Mumbai  
	Shri Mayur Karmakar 
Shri Shankar Sapaliga (Alt)

	Y
	Y
	Y
	3/3

	24. 
	Intertek  India Pvt Ltd,  New Delhi                                     
	Shri C.M. Pathak

	Y
	Y
	Y
	2/3

	25. 
	Johnson Controls-Hitachi, Ahmedabad
	Shri Rahul Ramtekkar
Ms. Heena Ramsinghani (YP)
	Y
	Y
	Y
	3/3

	26. 
	LG Electronics India Pvt Ltd , New Delhi
	Shri Aditya Anil

	N
	Y
	Y
	2/3

	27. 
	Refrigeration & Air-conditioning Manufacturers Association , New Delhi
	Shri Kanwaljeet Jawa  
Shri Harsh Vardhan Pant (Alt)
	Y
	Y
	Y
	2/3

	28. 
	Samsung India Electronics  Ltd., Noida
	Shri Kalicharan Sahu 
Shri Amit Kumar Jha (Alt) 
	N
	Y
	Y
	2/3

	29. 
	Sierra Aircon Pvt Ltd
	Shri D.K. Mudgal
Shri S. Dhiman (Alt)     
	Y
	Y
	Y
	3/3

	30. 
	The Chemours India Pvt Ltd., Gurgaon
	Shri Vikas Mehta
Shri Nishit Shah (Alt)     
	Y
	Y
	Y
	3/3

	31. 
	UL India Pvt Ltd, Bengaluru

	Shri V. Manjunath
Shri Satish Kumar (Alt)
	Y
	Y
	Y
	3/3

	32. 
	Voltas Ltd,  Mumbai
	Shri  Srinivasu Moturi
Shri A.D. Kumbhar (Alt)          
	Y
	Y
	Y
	3/3

	33. 
	Voluntary Orgn In Interest  of Cons Education  New Delhi
	Shri  H. S. Wadhwa
Shri  B.K. Mukhopadhyay (Alt)
	N
	Y
	Y
	2/3

































ANNEX 2
(Item 2.2.2)

EXTRACTS ON GUIDELINES FOR PARTICIPATION IN THE TECHNICAL
           COMMITTEE WORK OF BIS	

	· Where an organization offered representation in BIS work feels that it has limited interests in the scope of activity of a committee it shall communicate so to the committee secretary before accepting the representation.

· All organizations represented in a technical work of BIS I shall be conscious of the national role they play in the preparation of standards. They shall nominate the best available ta1.ent for this work and ensure that their nominees are fully briefed, and utilize all opportunity to express their organization’s view point in the Bureau forums. For continuity of participation, it shall be ensured that representatives once nominated are continued as long as possible and changes where inevitable are proceeded smoothly and shall be communicated to Secretary without delay.

· Organizations participating in the technical work of the Bureau may also consider initiating wherever possible formal standardization activity within the organization that would amongst other things aid participation and act as permanent liaison with Bureau on all standardization matters and shall coordinate adoption and implementation of national standards.

· Organizations 'representing the interests of a group/association/federation may ensure that all constituent members (whose interest he/she represent) are consulted/kept informed of the committee work.

· All expenses related to the nominees for participating in this activity are to be borne by the participating organizations.

· Authorities nominating representatives as members of Sectional Committee of the Bureau, if they so choose, may nominate two representatives one to be known as the principal and the other as the alternate, subject to the following:
· Generally, one representative shall attend the meeting but if this department or body so desired both the principal and alternate may attend the meeting.
· Only the principal representative shall have the right to vote.
· In the absence of the principal representative, the alternate may exercise the right to vote.
· All documents concerned with the work of the technical committee shall ordinarily be sent to the Principal representative, if both principal and alternate representatives are located at the same station. However, if principal and alternate representatives are from different stations, all documents shall be sent to both the representatives.
· Organizations may, if they so choose, nominate experts by designation instead of by name.
· In exceptional circumstances where a case in made out on the basis of regional representation or representation of special interests within any organization, more than one alternative may be accepted by the officer-in charge of the Division.
· Only the designated Principal/Alternate members can attend Sectional Committee meetings. In case of their absence, their representatives can attend the meetings. However, BIS should be given prior intimation in such cases. In any case, no more than two representatives from one organization can attend the committee meetings.

· Comments on documents at any stage, as well as on printed Indian Standards, though are welcome at all times, members are requested to send them well in advance for inclusion in the agenda in order to consider them in the meeting. Comments received very late or brought along for tabling during the meeting will be liable not to be considered as other members have not had the opportunity to deliberate within their organization on these comments and form their viewpoint and are unable to put forth their views at a short notice.

· In case there is continual failure to contribute either through correspondence or by attending meetings for a period of three years/three technical Committee meetings by the members, the membership of such organizations will be recommended for withdrawal.



































ANNEX 3
(Item 2.3.1)


COMPOSITION OF AUTOMOTIVE AIR CONDITIONING AND MOBILE AIR-CONDITIONING SUB-COMMITTEE, MED 03:1

	Meeting
	Date
	Place

	                       Fourth  
                       Fifth      
                       Sixth                                            
	                 31 07 2020
                 18 03 2021
                 15 07 2022
	               WebEx
               WebEx 
               WebEx
                



	SL NO
	ORGANISATION REPRESENTED
	CAT.
	PRINCIPAL MEMBER/
ALTERNATE MEMBER
	4th 
	5th 
	6th 
	Total

	1. 
	INTERNATIONAL CENTRE FOR AUTOMOTIVE TECHNOLOGY 
	R&D
	DR MADHUSUDAN JOSHI (CONVENER)
SH SONU KUMAR SUDRANIA
	Y
	Y
	Y
	3/3

	2. 
	AUTOMOTIVE RESEARCH ASSOCIATION OF INDIA
	A
	-
	NA
	NA
	Y
	0/1

	3. 
	
ASHOK LEYLAND 

	M
	SH VED PRAKASH GAUTAM
SH FAUSTINO V (ALT)
	Y
	Y
	Y
	3/3

	4. 
	CALSONIC KANSEI MOTHERSON
	M
	SH G. KARUNAKARAN
SH DIXIT UMANG (ALT)
	N
	N
	Y
	1/3

	5. 
	CARRIER AIRCON LTD ,  
GURGAON	 
	M

	SH  BIMAL TANDON  

	N
	N
	N
	0/3

	6. 
	DENSO INTERNATIONAL INDIA PVT LTD
	M
	SH NOEL A. PETERS
SH ALKA  SHARMA (ALT)                
	Y
	Y
	N
	2/3

	7. 
	HANON AUTOMOTIVE SYSTEMS INDIA PVT LTD
	M
	SH M. SURESH KUMAR
	N
	N
	N
	0/3

	8. 
	
HONDA CARS INDIA LTD.

	M
	KOJI TAMENORI
S. MUTHU KUMAR (ALT)
	NA
	NA
	N
	NA

	9. 
	HONEYWELL 
	M
	SH NITIN KARWA
	N
	Y
	N
	1/3

	10. 
	INDIAN INSTITUTE OF TECHNOLOGY, NEW DELHI
	
	PROF. SANJEEV JAIN
	NA
	NA
	N
	NA

	11. 
	INGERSOLL RAND
	M
	SHRI J. GURUSAMY
	N
	Y
	N
	1/3

	12. 
	IN PERSONAL CAPACITY
	P
	LT COL SANTANU ROY
	N
	N
	Y
	1/3

	13. 
	IN PERSONAL CAPACITY
	P
	SH P.K. MUKHERJEE
	N
	N
	N
	0/3

	14. 
	MAHINDRA & MAHINDRA LTD
	M
	SH A. PRABHAKARAN
SH ANIL KUMAR ANUGU
SH JATIN MEHTA (YP)
	Y
	Y
	Y
	3/3

	15. 
	MAHLE ANAND THERMAL SYSTEMS PVT LTD
	M
	SH SACHIN CHITNIS
SH  S. SATHYANARAYAN (ALT)                
	Y
	Y
	Y
	3/3

	16. 
	MARUTI SUZUKI INDIA LTD
	M
	SH MANISH KHANDELWAL
SH GURURAJ RAVI (ALT)
SH SHRIGANESH UMBARKAR (ALT)
SMT BUVANESWARI (YPP)
	Y
	Y
	Y
	3/3

	17. 
	MG MOTOR INDIA PRIVATE LIMITED
	M
	VAIBHAV UTPAT 

T. VISWANATHAN (ALT)
	NA
	Y
	N
	1/2

	18. 
	REFRIGERATION & AIRCONDITIONING MFR ASSOCIATION,  NEW DELHI
	
M

	SH GURMEET SINGH
SH R.K. MEHTA (ALT)
	N
	N
	N
	0/3

	19. 
	RENAULT NISSAN TECHNOLOGY & BUSINESS CENTRE INDIA.
	M
	SH. GNANASEKARAN
	Y
	Y
	Y
	3/3

	20. 
	SUBROS LTD., NEW DELHI
	M
	SH ROOPAK AGARWAL
SH VISHNU SUTHAR
	Y
	Y
	N
	2/3

	21. 
	
SANDEN VIKAS INDIA LIMITED 

	M
	SH PRABHAKAR  BHARDWAJ
SH KAMAL KISHORE SHARMA (ALT)

	N
	Y
	Y
	2/3

	22. 
	THE CHEMOURS INDIA PVT LTD., GURGAON
	M
	SH VIKAS MEHTA
SH NISHIT SHAH (ALT)     
	Y
	Y
	Y
	3/3

	23. 
	TATA MOTORS LTD
	M
	SH SANGEET HARI KAPOOR

	Y
	Y
	Y
	3/3

	24. 
	TRANSPORT ENGINEERING DEPARTMENT, BIS
	
	
	N
	N
	N
	0/3

	25. 
	VOLKSWAGON
	M
	SH TOUHID SHAIKH
	N
	N
	N
	0/3




































ANNEX 4

(Item 4.1, 6.1, 6.3, 7.2)
Comments on P-drafts and WC drafts
a) Comments on P-draft MED 3 (22144) Refrigerating systems and heat pumps Competence of personnel

	Sl No.
	Basic Details
	Clause/Subclause No.& Attachment
	Paragraph No./Figure No./Table No.
	Type of Comment
	Comments/Suggestions along with Justification for the Proposed Change
	Proposed Change/Modified Wordings
	Remarks

	1
	Name: SH CHETHAN THOLPADY
	A.2
	B2.3.5
	Technical
	1. System Flushing Need to be added under tasks prior to Vacumization. .System flushing by dry air/ nitrogen / flushing fluids is a critical operation to ensure any system is free of contaminatns
	1. Add system flushing Under tasks after strength test
	 

	
	Organisation: N/A
	N/A
	
	
	 
	 
	

	
	Email: chetan.tholpady@emerson.com
	 
	
	
	Economizer function need to be added as it is a critical feature in the system to boost capacity under low / high ambient
	 
	

	
	Mobile: 9850602426
	 
	
	
	 
	 
	

	
	Comment ID #: MED_2023-04-111111
	 
	
	
	 
	2. Add Economizer under task list
	




b) Comments on WC-draft MED 3 (21881) Pumpset for evaporative air coolers Specification

	SNo.
	Basic Details
	Clause/Subclause No.& Attachment
	Paragraph No./Figure No./Table No.
	Type of Comment
	Comments/Suggestions along with Justification for the Proposed Change
	Proposed Change/Modified Wordings
	Remarks

	1
	Name: L S CHAUHAN
	9.3
	1st
	Technical
	Characteristics of clear cold water (Cl.3.4) needs to be linked with Water Requirements (Cl.9.3)
	Second sentence needs to changed as :
	 

	
	Organisation: N/A
	N/A
	
	
	
	 
	

	
	Email: lschauhan2007@rediffmail.com
	 
	
	
	
	Clear cold water (Cl.3.4) shall be used for testing untill unless no specifically mentioned by the manufacturer.
	

	
	Mobile: 9716453521
	 
	
	
	
	 
	

	
	Comment ID #: MED_2023-02-255727
	 
	
	
	
	 
	

	2
	Name: L S CHAUHAN
	9.6.1
	1st
	Technical
	a) Size of sample / quantity of smple for Type tests needs to be clearly mentioned. b) List of Type tests needs to be clearly mentioned .
	All type tests shall be carried out on one sample of pumpset as given below:
	 

	
	Organisation: N/A
	N/A
	
	
	
	 
	

	
	Email: lschauhan2007@rediffmail.com
	 
	
	
	
	a) Classification (Cl.4),
	

	
	Mobile: 9716453521
	 
	
	
	
	 
	

	
	Comment ID #: MED_2023-02-250091
	 
	
	
	
	b) Marking (Cl.10),
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	c) Performance Requirements (Cl.9.1),
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	d) Tests on Motor (Cl.9.2) :
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	 (i) Motor output (Cl.7.3),
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	 (ii) Temperature rise 
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	            (Cl.12.2 of IS 996),
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	(iii) Insulation Resistance
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	           (Cl.12.7 of IS 996)e)
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	e) Reliability tests (Cl.9.4) : 
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	(i) Continiously Run                           test (Cl.9.4.1), 
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	(ii) Ingress Protection test                   (Cl.9.4.3) , 
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	(iii) Dry Run test (Cl.9.4.5),
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	f) Safety Requirements (Cl.9.7):
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	(i) Leakage current and Electric        Strength at operating                     temperature(Cl.13 of IS302-1),(ii) Moisture Resistance                      (Cl.15 of IS 302-1), 
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	(iii) Leakage current and                      Electric Strength
	

	
	 
	 
	
	
	
	 
	

	
	 
	 
	
	
	
	      (Cl.16 of IS302-1). 
	

	3
	Name: L S CHAUHAN
	10, 10.1
	1st
	Editorial
	Clause No. of Safety requirements
	'9.7   Safety Requirements ' 
	 

	
	Organisation: N/A
	N/A
	
	
	 
	 
	

	
	Email: lschauhan2007@rediffmail.com
	 
	
	
	(Cl.10 and Cl.10.1) need to be corrected as Cl.9.7 and 9.7.1 because Cl.10 is assigned to 'Marking'  in this standard.
	'9.7.1  The pumpset shall meet all the safety requirements specified in 13,15 and 16 of IS 302-1'
	

	
	Mobile: 9716453521
	 
	
	
	 
	 
	

	
	Comment ID #: MED_2023-02-252235
	 
	
	
	Safety requirement as per Cl.31 of IS 302-1 (Resistance to Rusting) may be deleted because test method of 'Resistance to Rusting' is not defined under Cl.31 of IS 302-1:2008
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DECLARATION

By the Member of the Technical Committee of BIS



1.   The Technical Committee is an important mechanism in BIS for formulation and review of the Indian Standards with a well-defined scope of work and norms for the transaction of business thereto in conformity with the good practices enunciated by the ‘Code of Good Practice for the Preparation, Adoption and Application of Standards’ given in the ‘Agreement on Technical Barriers to Trade’ of World Trade Organization.



2.    A member of the Technical Committee is required to attend the meetings of the Technical Committee as per the schedule included in the Annual Calendar of the Technical Committee Meetings as well as the special meetings convened to discuss important issues.



3.    In case a member is not able to attend a meeting, prior intimation of this is necessary to be given to the Member Secretary of the Technical Committee. However, a member cannot abstain from attending two consecutive meetings of the Technical Committee, and must attend at least 50% meetings of the Technical Committee held in a year.



4.    Failure to attend two consecutive meetings of the Technical Committee and at least 50% meetings of the Technical Committee held in a year, shall attract termination of the membership of the Technical Committee, except in extra-ordinary cases to be considered by the Division Council concerned.



5.    A member of the Technical Committee is expected to contribute in discharging the following responsibilities of the Technical Committee:



a) Identification of the new subjects for standardisation.

b) Preparation of the rolling Annual Action Plan and periodic review of the implementation thereof.

c) Review of the implementation of the Standardisation National Action Plan (SNAP) in relation to the scope of work of the Technical Committee.

d) Examination of the Annual Programme for Standardisation, submitted by the Ministries/Departments of the Central Government.

e) Approve the annual calendar of Technical Committee meetings.

f) Discuss and approve the Agenda for Technical Committee Meeting.

g) Formation of Sub-committees, Panels. Working Groups and Task Forces.

h) Assigning Action Research Projects.

i) Identification of R&D projects to be commissioned by BIS and the determination of the Scope and Terms of Reference thereof.

j) Evaluation of R&D proposals received from outside organisations.

k) Examination of New Work Item Proposals (NWIP) and draft standards received from ISO/IEC.

l) Participation in the meetings of the Technical Committee or Working Groups of ISO/IEC, as and when nominated by BIS.

m) Participation if the Workshops /Seminars and Capacity-Building Programmes organized by BIS.



6.    It is mandatory for a newly inducted member of the Technical Committee to attend the on-boarding session organised by BIS.



7.    It is also mandatory for the Member of the Technical Committee to share comments on the Preliminary and Wide Circulation Drafts under development in the Technical Committee.



8.    It is expected for a Member of a Technical Committee to act with impartiality and fairness, free from any undue influence and bias to ensure that the standards established by the Technical Committee address the needs of all the stakeholders equitably.



I, …………..(Name)………………, hereby declare that having been inducted as a member of the Technical Committee,………………………………………, in my individual capacity/as a representative of ………………………….., I have gone through the provisions of this document enunciated above, and place on record my desire and commitment to discharge the responsibilities of the Member of this Technical Committee with utmost sincerity and dedication.





Date:								Signature of the Member

Place:
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PRAMOD KUMAR TIWARI, IAS

WS PEEANE
FHETeideTd oW
Director General ARG A9 a}?l
q@/Phone - + 91-11-2323 7991, 2323 6980 S— (;Tr‘r;'gmrg i
-He1/E-mail dg@bis.gov.in :rgf el 110 002

dEATES/ Website - hitp://www.bis.gov.in Bureau of Indian Standards
(Government of India)
Manak Bhawan, 8, Bahadur Shah Zafar Marg,

Our Ref: P&C/09 \&[2022 -PAC-BIS - 190 Netvemiber 2023

Dear Sir/ Madam,

BIS, as you may be aware, has 387 Sectional Committees (SCs), as on today,
with about 19,000 domain area experts representing industry, Industry associations,
academic institutions, research & development organisations, central and state
governments, and civil society groups as members. In addition, there are hundreds of
Working Panels (WPs) and Working Groups (WGs) created to assist the Sectional
Committees under the overall supervision and guidance of 16 Divisional Councils
(DCs). Details of the DCs, SCs, WPs and WGs (scope of work and composition) can be
seen on the Standardisation Portal of eBIS (www.manakonline.in).

2. There is no denying the significant role this institutional arrangement has
played in the formulation of standards, but as is the case with any organisation or
institution, this arrangement is also confronted with some challenges in the face of
the ambition of the nation to see BIS reckoned as one of the best National Standards
Bodies of the world. To name a few: static composition of the SCs, poor attendance
in SC meetings, a large number of non-participating members, growing tendency of
not commenting on the P Drafts and Wide Circulation Drafts, indifferent attitude to
the ISO/IEC documents circulated for comment, negligible focus on R&D Projects
necessary for evidence-based standardisation, unsatisfactory level of synergy with
government, regulatory bodies and industry, narrow base of stakeholders involved in
standard formulation, inadequate focus on sustainability issues and long-time taken
in coming out with standards. Needless to say, we cannot realise the ambition of
becoming one of the best in the business without addressing these challenges.

3. | am happy to inform you that BIS has initiated a series of structural and process
reforms to address each of these challenges in an efficacious manner, and the
purpose of writing to you is to apprise you of these interventions, as their efficacy and
success hinge substantially on their appreciation and ownership on our part.





4. Composition of Sectional Committees

4.1. Search Committees in each of the DCs and a dedicated group under Standard
Co-ordination & Monitoring Department (SCMD) have been created to scout for the
best brains in the country to be inducted into the SCs. It is expected of every SC
member to contribute by suggesting names of the experts and professionals they
think can be associated with the SCs, WPs or WGs. All of them may not be
accommodated in SCs, WPs or WGs, but it helps to expand the standards community
in the country if we can establish regular communication with them on the ongoing
standardization projects.

4.2. MoUs with premier academic institutions imparting technical and professional
education (List of institutions is available on the homepage of the BIS Website) have
motivating and empowering the faculty of these institutions to participate in the
standard formulation process as one of the objectives. As you can see in the list, 15
of these institutions, mostly IITs, have established Chairs on Standardisation, and
others have agreed to collaborate with the BIS on the project basis. Another
important objective of the MoUs is to involve the faculty and research scholars in the
R&D Projects approved by the Sectional Committees and encourage them to share
the research work undertaken by them, if it is believed to have relevance for the
formulation of a new standard or review of an existing one.

4.3. Itis also decided to invite Expression of Interest through open advertisement
to fill the gap of experts in the SCs or WPs/WGs if the need is felt. SCs are expected to
identify the gaps and convey them to the SCMD for necessary follow up action.

4.4. Standardisation Cells in the Industry Associations and Ministries are also
expected to get the right kind of experts and professionals to be inducated in the SCs,
WPs and WGs. Details of the standardisation cells can be seen on the Standardisation
Portal.

4.5 Majority of the experts/professionals in the SCs represent their organisations.
It has been decided that the nomination of an expert/professional to a SC shall be
sent by/with the approval of the Head of the Organisation concerned along with
his/her CV. The DC reserves the right to examine if the nominated person has the
requisite expertise and experience and accept or reject the nomination.

4.6 An expert or professional interested to join SC may also apply online through
the Standardization Portal. It is necessary, however, that he should furnish NOC from
the organisation if he/she is an employee thereof. One can always apply to be






inducted as a member in his/her individual capacity. DC reserves the right to accept
or reject an application without communicating the grounds for rejection

5. Smart and efficient SCs

5.1. For a SCto function at the optimal level of efficiency, it is imperative that all its
members are fully conversant with its vision, scope, challenges, long, medium and
short term goals, support systems, functional norms and procedures. The decision to
organise an Onboarding Programme (OP) for every newly inducted member within
three months of their induction is aimed at addressing this need as well as facilitating
the unity of thought and a shared sense of purpose among the SC members. Attending
the OP is a mandatory condition for the membership of SC.

5.2. Each of the SC members are required to sign a Declaration, as prescribed by the
BIS, affirming their commitment to carry out the responsibilities of a SC members with
utmost sincerity. The Declaration does not have legal backing and it imposes no
liability on a member. It is just an instrument of remembrance of the role and
responsibilities of a TC member. Signing of the Declaration is, however a mandatory
condition for the membership of SC.

5.3. Attendance of the members in SC meetings is sine qua non for its effective and
efficient functioning. A member remaining absent from two consecutive meetings of
the SC and/or fifty percent or more meetings of the SC in a year shall automatically
become disqualified to continue as the member of the SC; unless on receiving a
representation to this effect, the DC decides upon the recommendation of the SC
concerned to condone the absence in view of his/her valuable contribution to the SC.

5.4. If member of the SC having incurred disqualification is representing an
organisation, the membership of the organisation shall stand terminated. In the case
of the Central Government Ministries/Departments or a government organisation,
however, SC may decide to approach it to nominate a different expert/professional
on the termination of the membership of its representative. All such correspondence
shall be made, with the prior approval of DG, BIS.

5.5. To ensure that the members and the organisations they represent do not miss
out on the seriousness of this matter, an alert will be sent to them by the Member

Secretary of the SC immediately after their failure to attend a SC meeting.

5.6. Preliminary Draft stage of a standard is the occasion for the members of the SC
to undertake a nuanced and in-depth analysis of the proposed standard. Abstaining

Pl





from commenting on the P Draft by a member, therefore, has serious implications for
the quality of the draft. Members must either support or reject it or offer their
comments for improvement. A member not commenting on two consecutive and/or
one fourth of the P Drafts circulated by the SC in a year will automatically be
disqualified to continue as a member.

5.7. Comments on P or wide circulation Drafts shall be made only through the
standardisation Portal. It not only helps in compiling and analysing the comments, but
also helps in the documentation of the standard formulation/review process.

5.8. Practice of preparing the Annual Calendar of SC meetings has been introduced
to provide members enough time to adjust their calendar of engagements suitably
and prepare for the meetings. The Annual calendar is available on the Standardization
Portal. Through it is desired that every SC has quarterly meetings, it is for the SC to
decide the number of meetings to be held in view of the work load and urgency of the
standards under developments. At least two meetings must be held by a SC,
nonetheless, in a year.

5.9. To ensure that the SC meeting is held on the scheduled dates, it has been
decided that the meeting should not be postponed for the inability of the chairperson
to attend it for some unavoidable reason. It should, in his/her absence, be chaired by
one of the members chosen by the members present, and the decisions taken in the
meeting shall be deemed to have been taken by the SC for all purposes.

5.10 The SC meeting should as far as possible be held in the physical mode. The
chairperson may decide, however, to hold them in the hybrid mode. It is also a good
idea to organise SC meeting at prominent academic institutions or industries, as it
may serve to spread awareness about the work and functioning of SCs.

5.11 Every member of a SC is entitled to requisition books and journals relevant for
the work in progress through the Library Management System of the BIS by using the
Log in Id created for this purpose. SCMD shall process the requisitions promptly.

5.12 Every member of a SCis authorised to submit the proposal for taking up an ARP
or R&D Project commissioned by the BIS.

5.13. Chairpersons of the SCs are entitled to a Sitting Allowance of Rs. Twenty
thousand for a SC meeting.





6. Working Panels & Working Groups

6.1. Working Panels (WPs) are created under a SC to have a smaller group of
experts/professionals with the expertise and skill sets suitable for a standard or a set
of standards under development, as the scope of the Sectional Committee may be
too diffused at times to have each of the members interested or invested in that work.
The WPs should have its members from amongst the SC members, but SC may decide
to co-opt experts from outside. The convenor of the Working Panels should, however,
essentially be a SC member, and the Member Secretary of the SC shall provide all the
support to the WP, which he/she is expected to provide to the SC.

6.2. The decision to create a WP must define the purpose of its creation, its scope
and timeframe for the completion of the tasks. The SC must take a stock of its
achievements before extending its tenure.

6.3. Working Group (WG) is envisaged as a Special Purpose Vehicle to carry out a
specific task: one particular subject or a set of related subjects for standardisation or
an existing standard or a set of related standards for review. It should, therefore, have
a well-articulated Scope of Work and Terms of Reference (ToR) with a fixed
timeframe. No WG should be created without defining the Scope of Work, ToR and
Timeframe.

6.4. The Working Group should not normally have more than three domain area
experts, and under no circumstances, more than five experts as members, either from
amongst SC members or outside, nominated by the SC.

y Research as an integral part of the standard formulation

7.1. As a matter of policy, no new standard should be formulated or existing
standard reviewed without an ARP or R&D project, unless the SC takes a conscious
call, to be recorded in the minutes of the SC meeting, that the data and information
available is sufficient and does not warrant any further research.

7.2.  As perthe guidelines for R&D projects approved by the Executive committee of
BIS, small R&D projects (with financial involvement upto Rs 10 Lakh Only) can be
awarded to the members of SC, WP, working groups and faculty or research scholars
of the academic institutions having entered into MoU with BIS by inviting proposals
from them.

Do)






7.3. SCis required to approve the Scope and ToR of the R&D Project. The project
recommended by the SCs are examined and approved by a Project Approval
committee, created for this purpose. The R&D project are made available on the
Standardisation portal thereafter, and intimation regarding a new R&D project is also
sent to the SC member and faculty and research scholars of the institutions through
the portal. A database of around ten thousand faculty/research Scholars has been
created for the purpose.

7.4. The proposals to undertake a R&D project has to be submitted online through
the portal and are examined and approved by a Committee constituted for this
purpose.

7.5. Detailed guidelines and FAQs on R&D projects can be seen on the
Standardization Portal.

8. Standard Formulation

8.1. Each of the SCs are required to prepare the Rolling Annual Plan for
Standardisation based on the inputs from the Standard National Action Plan (SNAP),
Annual Programme for Standardisation from Ministries, NWIPs received from diverse
sources, ISO/IEC standards/drafts and standards due for review. Provision has been
made on the Standardisation Portal to prepare the Annual Plan online.

8.2. Policy of Archiving has been adopted to help the SCs priortise the review of
standards. The standards, which cannot be withdrawn, but have lost relevance due
to diminishing use in the wake of onset of new products, processes or test methods,
can be archived, and a mention to this effect shall be made against that standard in
the database of the Published standards. This will not only enable the SCs to focus on
more important standards, but will also keep the window open for the stakeholders
to point out if the review is required.

8.3. It has been decided to institutionalise the practice of recording Resolution,
containing the decisions/ action points, immediately after the SC meeting. Detailed
minutes of the meeting is to be finalised within a month of the meeting.

8.4. The practice of reaffirming a standard due for review without following due
process of review is done away with. The preparation for the examination of the
standards due for review should, therefore, start well in advance, so that
reaffirmation with examination does not become unavoidable for the constraint of
time.





9. Working with ISO/IEC

9.1. The process of briefing of and debriefing by the experts nominated to the
meetings of the ISO or IEC has been made compulsory. This will ensure that our
experts are fully prepared to represent the country's interests. This, in turn, will
ensure that the ISO/IEC standards are already aligned to the needs of our
stakeholders in the country and can be adopted without a time lag.

9.2. Process of adoption of ISO/IEC standard shall be same as the review of an
indigenous standards.

9.3. SCs are expected to identify Indian Standards to be proposed as NWIPs at the
ISO/IEC level.

9.4. A new portal for International Relations is under development to streamline
the sharing of ISO/IEC documents with the SC members, compiling their comments
and sharing our stand with the ISO/IEC.

10. Advance Dashboard on Standardisation

10.1 The Dashboard has analytical reports on various aspects of the functioning of
Technical Committees and the progress of standards under development. It also has
the Efficiency Index that ranks the Sectional Committees on the basis of their
performance against the given parameters for every quarter of the year. Member
Secretaries are required to give a demo of the Dashboard in the SC meetings.

| hope, the reform measures detailed above find a positive and enthusiastic
response from you, and look forward to your suggestions to strengthen the
standardisation ecosystem in the country further to meet the needs and expectations
of the fast changing economy and society.

With regards,
Yours sincergly,

(Pramod Kumar Tiwari)
All the members of Division Council
All the members of Sectional Committees
Heads of Technical Departments
Member Secretaries of Sectional Committees
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Process Reforms in Standardization Activity of BIS

Bureau of Indian Standards

12 April 2023






     WHY REFORM?




Areas for improvement



Identification of New Areas for Standardization

Creating Support Structures

Stakeholder Management

Committee Management Strategy

Enhancing International Footprint

Digital Transformation

Standards Promotion
























IDENTIFICATION OF NEW AREAS FOR STANDARDIZATION







Standards National Action Plan (SNAP) 2022-27

Annual Programme for Standardization

	For Central Ministries and Departments

	State Governments

	Industry Associations

Creation of Standardization Cells

Interaction with the Faculty of Prominent Technical Institutes

Subscription of all important Scientific Journals and Magazines














CREATING SUPPORT STRUCTURES
















Creation of dedicated  Groups under SCMD





Process & Digitization





Stake-holder Engagement





Marketing & Communic- ation 





Research Support





Education Outreach






























STAKEHOLDER MANAGEMENT


Annual Strategic Roadmap document, monitoring the progress and ensuring timely reviews.

Identifying various stakeholder communities, sharing current and future strategic directions in standardization, encouraging participation, promoting synergy and harmonious development of standards between various bodies through interactions.

Focused outreach activities with the leaderships of specific groups like industry, professional bodies, scientific and research groups, policy makers and regulators, innovators and startups, etc where relevant.

Coordinating with Standardization Cells and their capacity building.

Coordinating activities connected to collaboration with other national level SDOs under One nation One Standard Scheme.












COMMITTEE MANAGEMENT STRATEGY




Standardization as a whole-organization activity, ending the compartmentalized approach.



Focus on creation of a larger pool of experts.



All Branch Offices to function as outposts of Standardization.



Focus on Institutionalization of the participation of Civil Society Groups.



Manak Manthan – a platform for the formal launch of new standards and deliberations on revisions, amendments and Wide Circulation Drafts.



Half-Yearly Standards Conclaves by Branch Offices












COMMITTEE MANAGEMENT STRATEGY




Ensuring adequate representation and expertise in Sectional Committees.



Ensuring regular attendance in Sectional Committee meetings.



Ensuring frequent meeting of Sectional Committees and timely communication with members through Standardization Portal.



Keeping track of progress of the work of standards formulation through stage wise timelines and provision of monitoring progress through Standardisation Portal.



Review of standards through Review Module in Standardization Portal following Action Research Based Approach.



Mandatory submission of proposal for taking up formulation or revision of a standard through Standardization Portal with adequate justification














ENHANCING INTERNATIONAL FOOTPRINT




Founder member of International Organization  for Standardization (ISO).



Member of Apex Governance Body i.e. ISO Council from 01 January 2022 to 31 December 2024 and ISO Council Standing Committee on Strategy & Policy.



Member of Apex Governance Body for technical matters i.e. Technical Management Board of  ISO from 01 January 2023 to 31 December 2025.



Member of Standards Management Board of IEC since 2015, further elected from 01 January 2021 to 31 December 2023.



. 32 MoUs and 09 BCAs



Member of IEC Market Strategy Board from March 2022 to March 2024
















ENHANCING INTERNATIONAL FOOTPRINT




Secretariats for 03 Technical Committees and 08 Subcommittees of ISO. 



Leading SyC LVDC “Low Voltage Direct Current and Low Voltage Direct Current for Electricity Access” of IEC.



Actively involved in standardization under regional and multilateral platforms such as South Asian Regional Standards Organization (SARSO), Pacific Area Standards Congress (PASC), BRICS, IBSA, etc.



Chair of the Technical Management Board and of the Board for Conformity Assessment (BCA) of SARSO.



Nominated convenors for 23 working groups of ISO and 12 working groups/system evaluation groups of IEC.














ENHANCING INTERNATIONAL FOOTPRINT




Proposal sent for hosting ISO General Assembly meeting in 2025 and  IEC General Assembly meeting in 2027.



Next plenary of COPOLCO to be held at New Delhi in May 2023.



Study tour of 19 BIS Scientific Officers to CEN-CENELEC, EFTA and AFNOR organized. Group of 4 Senior Officers also visited Standards Australia.



Action plan for Indo-German working group finalized, and visit by German and Indian delegations to happen this year.



Review of ISO/IEC Technical Committees for enhancing P Member status.



Identification of indigenous standards to be proposed as new subjects at ISO/IEC level
















DIGITAL TRANSFORMATION




Structuring and framing the specifications of a revamped Standards Portal, future improvements in portal and in functioning of the portal on day to day basis.

Generation of various reports for monitoring standards development activities.

Review and undertake improvements in standardization processes including of project management and process KPIs.

Restructuring of committees and review of committee compositions.

Organize maintenance of all databases pertaining standardization. 

Monitor the standardization activities including that of publication of standards.













STANDARDS PROMOTION


Standards Club: 

4200 new standards club formed since 1 April 2022.

Residential training for mentors from each of these institutions.

More than 1 lakh students enrolled. 

Student centric activities relating to standards and quality conducted with the help of mentors. 

Learning science via Standards taken up to popularize Indian Standards and improve the quality of science education 

51 lesson plans under Learning science via Standards developed. 

A film on Orientation program for Standards Club

Online Exchange Forum under development. 











STANDARDS PROMOTION




District Level Officers (DLO) sensitized on BIS activities and Indian Standards.

 

Out of 766 districts , Sensitization programme in 491 districts organized.



Focus on products under compulsory certification. 



To be followed up with Sensitization programmes for Sub-district level officials.

 

Training programmes for State Government organizations and utilities. 



Webinar with State Consumer Affairs Secretaries and District Collectors. 



Quality Connect Programme organized on World Standards Day and BIS Foundation day involving 25,000 youth volunteers covering more than 5 lakh houses. 






THANK YOU
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Rolling Action Plan MED03 2023-2024.docx
Rolling Annual Action Plan for 2023-2024, MED 03



1. New Work Item Proposal 

Under Consideration - Nil

Accepted - Nil

P-Draft - Nil

WC-Draft - 03

F-Draft - Nil

Under Publication - Nil                                                     

2. Standard under review - carried over

CARRIED FORWARD FROM AAP 2022-23

		Sl No.



		Subject / IS

		Total Timeline

		Month and stage(s) to be completed during 2023-24						



		

		

		

		P-Draft

		WC-Draft

		F-Draft

		Publication



		1. 

		MED/03/18921 Multiple split-system air conditioners and air-to-air heat pumps (VRF air conditioners) - Specification

		

		

		

		17-07-2023

		Oct 2023



		2. 

		MED/03/19119 Non-Ducted Portable Air-Cooled Air Conditioners And Air-to-Air Heat Pumps Having A Single Exhaust Duct Testing And Rating For Performance



		

		

		

		17-04-2023

		Oct 2023



		3. 

		IS 16672 (Part 2) : 2017/ ISO 23953-2 : 2015 Refrigerated Display Cabinets Part 2 Classification, Requirements and Test Conditions

		

		

		

		17-04-2023

		Oct 2023







3. Standard under review - current 



REVIEW OF PRE 2000 STANDARDS

		Sl. No.

		Committee

		Total Pre 2000 Standards

		To be taken in 2023-24

		To be Archive



		1.

		MED 03

		6

		0

		0







STANDARD DUE FOR REVIEW IN 2023-2024

		Sl No.

		IS No. 

		TITLE 

		Due date 



		1.

		IS 4831: 2018

		Recommendation on units and symbols for refrigeration

		Dec 2023



		2.

		IS 2167: 2019

		Specification for bottle coolers

		May 2024



		3.

		IS 3315: 2019

		Evaporative air coolers (Desert Coolers) - Specification

		May 2024



		4.

		IS/IEC 60335 : Part 2 : Sec 89 : 2010

		Household and similar electrical appliances - Safety: Part 2 - 89: particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor

		May 2023







4. ISO / IEC documents

Circulated from time to time.

5. Standards national action plan

		Sl No.

		IS No. 

		TITLE 



		1.

		-

		Code for Air Conditioning







6. Subjects identified from mapping exercise



		Sl No.

		Sector

		Field

		Area/ Subject

		Adoption / Indigenous

		Remarks



		

		NIL









7. New subjects identified during the year

		Sl No.

		Source

		Sector

		Subject

		New/Revision

		Date of Receipt



		1

		Industry

		HVAC

		‘Long-term evaluation of room air conditioner’

		New

		17 April 2023







8. New & revisions to be taken up/already under process (excluding pre-2000/due for review)



		Sl No.

		IS No.

		IS Title

		Remarks



		1. 

		-

		MED 03 (22550) Refrigerated storage cabinets and counters for professional use —Performance and energy consumption [Adoption of ISO 22041:2019]

		Under WC



		2. 

		-

		MED 03 (22551) Blast chiller and freezer cabinets for professional use — Classification requirements and test conditions [Adoption of ISO 22042:2021]

		Under WC



		3. 

		[bookmark: _GoBack]-

		MED 03 (22552) Commercial beverage coolers — Classification, requirements and test conditions [Adoption of ISO 22044:2021]

		Under WC
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GUIDELINES FOR RESEARCH & DEVELOPMENT PROJECTS FOR FORMULATION AND REVIEW OF STANDARDS



1 INTRODUCTION



Bureau of Indian Standards (BIS), as the National Standards Body of India is responsible for formulating Indian Standards for products, processes and services. In the pursuit of this endeavour, it has so far developed more than 22000 Indian Standards. Action Research and Research & Development Projects have always been part of the standardization process. However, there has been a growing realisation in the context of the increasing diversification, innovation and complexities in the manufacturing sector and evolution of services and also due to the fast pace of changes in the manufacturing and services landscapes, research & development projects have to be made an integral part of the standardization process. The idea is that in principle no standard should be developed without intensive and insightful research work, which is not confined only to the review of the existing literature and focus group discussions on the subject chosen for standardization, but also covers the detailed field level study of the existing processes and practices in product manufacturing and service delivery. This requires a large network of domain area experts to carry out the research & development work. The existing network encompasses only a small segment of experts, who are either associated with technical committees as members or belong to some R&D organizations. The Memorandum of Understanding with the premier educational institutions imparting technical and professional education opens the window to the opportunities to expand this network substantially by utilizing the intellectual capital that resides with the faculty and the research scholars in these institutions. This association is conceived not only as a way to promote research & development work necessary for standards formulation but also to enrich the research ecosystem in these educational institutions.



2 OBJECTIVES



Objectives of this Scheme are to:



2.1 support and commission research & development projects to generate knowledge, empirical data and insights that would help in formulating new standards and updating & upgrading the existing Indian standards;



2.2 expand the network of domain area experts to carryout research & development projects in the areas related to standardization and conformity assessment; and



2.3 enrich the research ecosystem in the educational institutions imparting technical and professional education.



3 RESEARCH & DEVELOPMENT PROJECTS



3.1 Research & development projects under these guidelines are described as follows:



A project aimed at comprehensive, in depth and incisive study of a product, process or service or all taken together in respect of a subject under standardization, encompassing literature review, analysis of the data from secondary sources, collection and analysis of data from primary sources and stakeholder consultations.



3.2 The duration of a project shall not exceed six months counted from the date of the award of the project to acceptance of the final report by the Sectional Committee concerned, provided that the Sectional Committee must not take more than one month to give its decision on the final report. Further provided that the time taken by the Sectional Committee for giving its decision shall not be counted. The Sectional Committee may extend the duration but for not more than 2 months in special circumstances, the reasons for which shall be recorded in the minutes of meeting of the Sectional Committee.



3.3 The upper limit for expenditure for a project shall be Rs 10 lakhs (including taxes) only.



3.4 BIS will publish a list of research & development projects along with Terms of Reference (ToR) on Standardization portal or any other suitable digital platform.



3.5 If any organization or an expert on behalf of an institute wants to propose a research & development project on any new and emerging area in which they have expertise, they can do so through the same platform for the consideration of the Sectional Committee.



4 TERMS OF REFERENCE (ToR)



4.1 The ToR of Research& development project shall be prepared by the Sectional Committee concerned, and shall contain:



a) Title, background and objectives of the study;

b) Expected research methodology (brief information, for example, survey, testing, industry visits, etc.);

c) Scope of study;

d) Outline of the tasks and final deliverables expected from the Proposers;

e) Methods of review, schedule for submitting the 1st draft report and project completion report;

f) Any support or inputs to be provided to the Proposer; and

g) Maximum duration of project and timelines for submission of proposal.



4.2 While preparing the Terms of Reference (ToR) the sectional committee may consider the following points as a research & development project may include one or mix of the following:



a) Secondary research based on internet or published information including authentic data sources;

b) Survey based research (including industry visits) to ascertain prevailing market conditions and practices, standards in use, industry and consumer preferences, availability of infrastructure, technical capabilities, comparative trends, economic trends;

c) Ascertaining compliance to existing and proposed standards through testing, review of past test reports, other validation and verification checks; and

d) Basic and innovative research to establish normative criteria. Criteria may include performance, health, safety, environmental impact.



5 APPROVAL OF COMISSIONING OF THE RESEARCH AND DEVELOPMENT PROJECTS



5.1 There shall be a Review Committee for approving the projects recommended by the Sectional Committee. The composition of Review Committee shall be as follows:



DDG (SCMD)	: Chairperson

DDG (Standardization) concerned	: Member

DDG (Certification)	: Member

DDG (Labs)	: Member

Officer in-charge for research works in SCMD : Member Secretary



5.2 The Head of Technical Department concerned and Member Secretary of the Sectional Committee shall apprise the review committee about the project and explain the rationale behind the proposed research & development project.



6 ELIGIBILITY CRITERIA



6.1 	The following shall be eligible for carrying out research & development projects under the Scheme:



a) Academic institutions & universities having MoU with BIS and faculties and research scholars thereof;

b) Member(s) of Technical Committees of BIS.



6.2 Faculties and research scholars shall submit proposals through their institute. Members of technical committees belonging to any association/organization shall submit the proposals through their association/organization. Members of technical committees in personal capacity can submit their proposals directly to BIS, however if carrying out a research & development project requires collaboration with any institution/organization, concurrence of the same shall also be submitted.



7 PROCEDURE FOR APPLICATION



7.1 Submission of Proposal



7.1.1 Applications for undertaking research & development projects shall be submitted in the manner prescribed by the Bureau and within the prescribed timelines,



7.1.2 Proposer(s) shall submit their proposal in a “single stage - two envelope bid system” consisting of separately sealed “Technical and Financial proposals”. The Technical Proposal shall be submitted as per format prescribed in Annex A and the Financial Proposal shall be submitted in the format prescribed as per Annex B, clearly specifying expected expenditure against each element such as manpower, equipment (shall not include computer hardware and software), travelling, testing, consumables, stationery, overheads, etc.



7.1.3 There shall be maximum one proposal from one institute on a given subject.



7.1.4 No contractual obligation whatsoever shall arise until a formal agreement is signed and executed between the Bureau and the Proposer.



7.2 The proposals shall inter-alia consist of the following:



7.2.1 In respect of the research & development projects put up by the Bureau:



a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the project and a letter from organization authorizing Project Leader and expert/expert(s) to undertake the research as proposed.

c) A write up on the understanding of the scope and objectives of the project.

d) Methodology (sampling size, if applicable) to be adopted for the proposed study with a clear road map and time plan for completion of the project;

e) Stage wise timelines for completion of the project.



7.2.2 In respect of research & development projects proposed by any expert/organization:



a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the projects and a letter from organization authorizing Project Leader and expert/expert(s) to undertake the study as proposed.

c) Objective that will be achieved and scope of the project clearly highlighting the need of such study and what would be the final deliverable;

d) Methodology (sampling size if applicable) to be adopted for the proposed study with a clear road map and time plan for completion of the project;

e) Details of infrastructure facilities available for the project, in the institution and additional facilities required (if any) for carrying out research.



f) Stage wise timelines for the completion of the project



7.3 The Head of the concerned institution while forwarding the application and nominating the project leader shall certify that:



a) the core facilities (land, buildings, laboratory, manpower and other infrastructure etc.) are available and will be provided to the Project Leader to work on the proposed project,

b) the organization will discharge all its obligations, particularly in respect of management of the financial assistance given, and

c) no other funding is being received/sought for the project proposed to be sanctioned by BIS.



8 PROCEDURE FOR APPROVAL WITHIN BIS



8.1 There shall be a Research Evaluation Committee (REC) to evaluate the proposals received, the composition of which shall be as follows:

DDG (PRT)	: Chairperson

Head (CMD) concerned	: Member

Head (LPPD)	: Member

Head of the Technical Department concerned : Member Director Finance	: Member

Two Experts from the Sectional	: Members Committee concerned

Head (SCMD)	: Member Secretary

*The experts shall be nominated by the Sectional Committee and the nominated members shall give a declaration to the effect that there is no conflict of interest with respect to the project.



8.2 The evaluation and selection will be as per Quality and Cost Based Selection (QCBS) method (Rule 192, GFR 2017) which is explained in Annex C.



8.3 The criteria for evaluation of technical proposal shall be as under:

		Sl

No.

		Criteria

		Max.

Marks

		Score by

REC



		1

		Profile of key individual/individuals to be associated with the

research project

		10

		



		2

		Experience	of	the	individual/organisation	in	conducting

research projects in the relevant discipline

		20

		



		3

		Understanding of Scope, Objectives and deliverables

		15

		



		4

		Methodology

		30

		



		5

		Work plan/Execution strategy

		15

		



		6

		Chapterisation, contents and lay out of the proposed report

		10

		



		TOTAL

		100

		





Note: REC may call for a presentation by the proposers if deemed necessary.



8.4 The minimum qualifying marks shall be 70. All the proposals with marks below 70 shall be considered rejected.



8.5 REC may refer back, advise changes for reconsideration or reject any proposal.



8.6 REC shall open the financial proposals (bids) within 7 days from completion of technical evaluation.



8.7 A final score sheet of all the proposers shall be made as detailed in Annex C and the proposer getting the highest combined score shall be selected for awarding the project.



8.8 The member secretary (REC) shall send the selected proposals to DG/DDG Standardization concerned, as per their delegated powers, for consideration and approval for sanction of the project.



8.9 After the approval of project, the member secretary (REC) shall inform the concerned technical department and the proposer regarding the decision.



8.10 After the sanction of fund is approved, the draft agreement (prepared in line with model agreement given at Annex D, to be modified on case-to-case basis) shall also be prepared by the Member Secretary (Sectional Committee), clearly highlighting the payment term. The Head (Technical Department) shall sign the agreement on behalf of BIS in all cases.



8.11 In case the proposer to whom the project is awarded declines to take up the project, the Research project shall be awarded to the proposer getting the next highest combined score among the qualified proposers.



9 SIGNING OF AGREEMENT AND ISSUING OF SANCTION LETTER



9.1 After receipt of duly signed agreement from the proposer and after the receipt of the approval of competent authority, a sanction letter shall be issued by the concerned Head (Technical Department) to the organization/individual member. The project would be considered to have commenced from the date the sanction letter is issued.



10 FUNDING



10.1 The mode of payment for Research & development projects shall be as follows:



a) First instalment up to a maximum of 30 percent of the total approved project cost would be released after approval of the project.

b) Second instalment to the extent of 50 percent of the approved estimated cost would be released on the submission of progress report along with the report on utilization of the 75 percent of the fund and acceptance of the same by the Sectional Committee.



c) The balance amount shall be released after submission of the final project report along with utilization certificate for the fund released and its acceptance by the Sectional Committee.



10.2 Release of each instalment is subject to satisfactory progress, required stage - wise deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR 2017 along with the statement of expenditure (SoE) issued by the Competent Authority.



11 PROGRESS REPORT AND MONITORING OF PROJECT



11.1 The relevant Sectional Committees of BIS will monitor the progress of project to ensure that the project is progressing as per the planned arrangement. However, member secretary of the concerned Sectional Committee under overall coordination of HoD would be the controlling/link officer for Research & Development projects and would constantly monitor the progress of the project every 30-45 days. Any delay in implementation of project should be duly justified by the Project leader and shall be put up to Research Evaluation Committee (REC) for approval.



11.2 The Sectional Committee shall review and give its acceptance of the progress reports submitted, within 3 weeks.



12 SUBMISSION OF FINAL PROJECT REPORT (FPR)



12.1 The FPR must be detailed and should include information about:

a) the original objective(s) of the project,

b) how far these objective(s) have been achieved, and

c) how the results will benefit the development of the national standard(s) and

d) a copy of final working draft of the concerned standard(s) (wherever applicable)

e) include clear inferences, recommendations regarding their use in the proposed standards,

f) all references used, raw data of surveys, sampling, testing and experiments,

g) undertaking that all the information presented is authentic.



12.2 FPR received in BIS would be put up to the concerned Sectional Committee, which will take necessary action for preparation/revision of standard appropriately. The Project leader shall assist in the disposal of comments received on the research project, draft standard and for the preparation of the finalized draft, as may be desired by the Sectional Committee.



12.3 The proposer shall submit the Project Completion Report (PCR), within one month of completion of project along with the Utilization Certificate of the fund released as per Form GFR 12-A of GFR 2017 and the statement of expenditure (issued by the Competent Authority

-in case of Govt. organization / Charted Accountant in case of private organization).



13 RESULTS OF RESEARCH & DEVELOPMENT



13.1 Project Leader(s) would be encouraged to publish the results of research & development. While doing so, acknowledgement to the effect that financial assistance was received from BIS should be made in the research paper(s) published. BIS should be acknowledged in similar type of other published work/press reports.



13.2 One re-print of each research paper(s) published as a result of the work done under the BIS funds shall be sent to BIS as and when published.



14 INTELLECTUAL PROPERTY RIGHTS



14.1 Ownership of any intellectual property, including but not limited to confidential information, know-how, patents, copyrights, design rights, rights relating to computer software, and any other industrial or intellectual property rights, developed solely by Proposer shall be vested with that Party.



14.2 Ownership of any intellectual property, including but not limited to confidential information, know-how, patents, copyrights, design rights, rights relating to computer software, and any other industrial or intellectual property rights, developed solely by the Bureau shall be vested with that Party.



14.3 The Intellectual Property arising out as an outcome of research project undertaken under these guidelines shall be vested with Bureau.



15 OPERATION OF FUNDS



15.1 The utilization certificate of the funds received in previous instalment (if any) to BIS should be annexed with the Statement of all equipment, books, etc purchased out of the funds certified by the Head of the organization. The name, description of the equipment, cost in rupees, date of purchase, and the name of the supplier to be given in the list. The main purpose/function of the equipment may also be mentioned against each item.



15.2 Any unspent balance lying with the organization should be refunded to BIS after the finalization of the draft immediately, by means of demand draft or online transfer.



15.3 The Head of the concerned standardization department of BIS shall ensure that the project leader submits the utilization certificate in the manner prescribed in Form GFR 12-A of GFR 2017.



15.4 Head of the Standardization department shall also ensure that the operation of funds is monitored strictly as specified in Annex E. Further the Project Leader is also fully aware and shall adhere to the obligations of his/her as given in this procedure.



16 OTHER REQUIREMENTS



16.1 Organizations receiving financial assistance for research & development projects from BIS would have to maintain separate accounts for each research project.



16.2 In the event of a Project Leader’s absence from his normal place of duty for two months at a stretch, the Head of the organization would need to immediately nominate an Alternate Project Leader(s) to supervise the implementation of the project and such a name has to be approved in advance by BIS. In any event, a Project Leader shall give prior notice to BIS of his intention to stay away from the project.



16.3 Items of equipment, etc should be purchased on the basis of the established rules and procedures of the entity/organization.

16.4 Stock register of all equipment, books, etc purchased out of the funds shall be maintained.



16.5 Any capital-intensive equipment/devices purchased using financial assistance from BIS for research & development projects shall be allowed to be retained by the proposer for their research activity etc.



16.6 The organization shall have to ensure that expenditure with respect to TA/DA are made only as per their own norms but under no circumstances the executive/business class air travel or stay in a five-star hotel is made. The overhead expenses should not be more than 20 percent of the cost of the project.



16.7 The Project Leader must ensure that the concerned organization’s newsletter would carry information on the activities and accomplishments of the various projects funded by the BIS.





16	TERMINATION OF PROJECT:



The research & development project can be terminated in case of any of the following:



a) the approval of research & development project may be treated as withdrawn, if the sanctioned research & development project does not commence within one month from the date of receipt of the sanction letter, unless otherwise authorized by BIS;

b) A Proposer may request for the withdrawal of a research & development project even after commencement of the project. In such case the entire fund given till that date shall be refunded to the Bureau; and

c) if the Proposer fails to submit Progress report/Completed Project report within the prescribed timelines.

The REC shall take decision on all cases of termination.



18 RESOLUTION OF DISPUTES



Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be referred to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards, whose decision shall be final and binding upon both the parties. The provisions of the Arbitration and Conciliation Act, 1996, as amended from time to time, shall be applicable.



ANNEX A



TECHNICAL PROPOSAL



		1. Name of the Proposer and Organization

		



		2. Project title

		







3. Project leader



		a) Title: Prof/Dr/Mr/Ms

b) Name:

		Sex M/F



		c) Full official address

		



		Mobile/Telephone

Fax E-mail

		



		d) Designation

		



		e) Date of birth

		



		f) Academic qualifications along with year of completion

		



		g) Experience

		







4. Other members of the research team (give name, address, experience and academic qualifications for each member)



		1. Name

		Designation: Address: Experience:

Academic Qualifications:



		1. Name

		Designation: Address: Experience:

Academic Qualifications:







5. Research support availed/being availed/applied for by the Project leader from different sources, including BIS, during the last 5 years:



		Funding agency

		Title of the project and

reference number

		Duration (from mm/yyyy to

mm/yyyy)

		Percentage of time devoted

/being devoted/to be devoted, in man months

		Amount in lakh Rs.



		

		

		

		

		







6. Details of facilities available with the institute/organization w.r.t. the research & development project



		Facilities

		Relevance to project



		1.

		







7. Aims and significance of the project

(Include the current status of work in area, both in India and abroad, with appropriate reference list at the end; identify lacunae, define question to be investigated; list briefly specific objectives of investigation. ethical clearance be enclosed where necessary).



8. The CV of the Project leader and expert/expert(s) to be associated with the projects and a letter from organization authorizing Project leader and expert/expert(s) to undertake the study as proposed.



9. Objective that will be achieved and scope of the project clearly highlighting the need of such study and what would be the final deliverable.



10. Methodology (sampling size if applicable) to be adopted for the proposed study.

11. Road map (Stage wise timelines for the completion of the project) and time table for completion of the project

12. Plan of work, methods and techniques to be used.

13. List of awards and honours conferred on the Project leader with dates.

14. Deliverables

15. Declaration and attestation:



		I certify that all the details declared here are correct and complete.



Signature of Project leader

		



Date:







12. Certificate of the institution:

		This is to certify that

a) we have read the terms and conditions of the BIS Research & Development Guidelines necessary for the compliance of the same.

b) the necessary institutional facilities are available and will be provided for the implementation of this research proposal being submitted to the BIS for funding.

c) Full account of expenditure will be rendered by the institution.



		Name of the head: of the institution



Signature with date: Seal:







ANNEX B FINANCIAL PROPOSAL FORMAT

[To be submitted on letterhead wherever applicable]



To:

Bureau of Indian Standards

Manak Bhavan, 9 Bahadur Shah Zafar Marg New Delhi – 110002, India



Sub: Financial Proposal for Research & development Project on (Title:                                    ) for Bureau of Indian Standards (Research guidelines document no.	dated	2023).



Dear Sir,



We are pleased to submit our Financial Proposal for Research & Development Project on (Title:

 	) for Bureau of Indian Standards as per the terms and conditions of the Research & Development guidelines document (Ref No.:	dated:

 	-	-2023).



1. We hereby declare that our financial proposal is unconditional in all respects.

2. Our financial proposal is as follows:



3. Cost of the Project:



		Sl no.

		Budget items

		Amount



		1

		Manpower cost

		



		2

		Consumables

[Chemicals, samples, testing glassware, stationery, books etc, information search (from databases)]

		



		3

		Equipment

		



		4

		Travel

		



		5

		Any other/Overhead expenses

		



		

		Total project cost

		





*Please write NA in case any item is not applicable

a) The prices should be quoted in Indian Rupees above by the proposer.

b) The quoted price should be inclusive of all applicable taxes and charges.

c) Fund shall be released after deducting TDS as per applicable provisions of GST and income tax.

d) Justification of cost (for each item of equipment, consumables and travel. Quotation(s) for equipment should also be enclosed).



Yours faithfully,

Date:	(Signature of the Project leader)

Place:	(Name and Designation of the proposer)

Name and Signature of the head of the institution

(Rubber seal of the proposer/institution/organization, as applicable)



ANNEX C

Stage 1: Evaluation of Technical Proposal:

a) The proposal will be evaluated against the criteria defined at clause 8 in these Guidelines. The proposer may be required to provide additional details as deemed necessary by the REC.

b) Upon technical evaluation of each proposal, “Technical marks” out of 100 marks will be assigned to every proposal.

c) The proposals with score 70 or more marks in technical evaluation, will qualify for the evaluation of the financial proposal.

d) The proposer with the highest marks in technical proposal will be awarded 100 “Technical Score” and subsequently other proposers will also be awarded “Technical Score” relative to the highest technical marks for the final composite score calculation purpose e.g., if the highest technical marks is 90 then “Technical Score” is (90/90) × 100 = 100, hence the proposer with highest technical marks will score 100“Technical Score”. Similarly, another proposer who scored 80 marks, will get (80/90)x 100 = 88.88 “Technical Score”. Following formula will be used for the “Technical Score” (TS) calculation:





Technical Score (TS)=	Proposer’s Technical Marks  

Highest Technical Marks


X 100





e) The details of technical evaluation parameters are provided at clause 9.



Stage-2 Evaluation of Financial Proposal

a) The evaluation will be carried out if financial proposals are complete and computationally correct.

b) Upon financial evaluation of each proposal, the lowest financial proposal will be awarded 100 “Financial score”. The “Financial Score” of other proposer(s) will be computed by measuring the financial proposal against the lowest financial proposal. Following formula will be used for calculating “Financial Score”:





Financial Score (FS)=	Lowest Financial proposal  

Proposer’s Financial Proposal


X 100





Stage-3 Computation of Combined Score

The “Combines Score” is a weighted average of the Technical and Financial Scores. The ratio of Technical and Financial Scores is 70:30 respectively. The Combined Score will be derived using the following formula:



Combined Score=[(TS x 0.70) + (FS x 0.30)]

The responsive proposers(s) will be ranked in descending order according to the Combined Score, which is calculated based on the above formula. The highest-ranking proposer asper the Combined Score will be selected for award of Research Project.



ANNEX D



MODEL AGREEMENT

(To be modified on case-to-case basis)



This Deed of Agreement made this	day of	(Month & Year) between Bureau of Indian Standards having Head Office at Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi – 110 002 (hereinafter called ‘BIS’, which expression shall, wherever the context so admits, includes its successors and assigns) on one part and (name of the organization/expert) (hereinafter called		which expression shall, wherever the context so admits, include their heirs, executors, administrators, legal representative and assigns) of the other part, witness as follows:



1. Whereas (name of the organization/expert) through (name of the Project Leader) has submitted a proposal to BIS pertaining to Research & development project titled	for consideration and BIS has accepted the proposal.



2. That duration of the Research & development project shall be months with periodic and final reviews. The total cost of the project shall be Rs	/- (Rupees in words) for the complete project. No further expenditure shall be borne by BIS on any account of this project including escalation of time.



3. The fund would be utilised for the specific project/assignment as approved by BIS and shall be spent within the specified time. Any portion of the fund which is ultimately not required for expenditure for the approved purpose shall be duly surrendered to BIS.



4. (Name of the organization/expert) shall not entrust the implementation of the project/assignment approved by BIS for which fund has been received to any other institution/expert or to divert the fund received from BIS as assistance to any other institution/expert/proposer.



5. (Name of the organization/expert) indemnifies BIS from any legal and/or financial encumbrance arising out of any infringement of IPR/licensing of IPR/technology transfer/commercialization.



6. (Name of the organization/expert) shall maintain an audited record in the form of a register for permanent, semi-permanent assets acquired solely or mainly out of BIS fund. Once the Research & development project is completed satisfactorily, the organization taking up the Research project may retain the equipment/devices for their Research & development activities, etc. The equipment procured through BIS fund should bear a label "BIS Funded".



7. BIS shall release the funds for the project as follows:



a) First instalment up to a maximum of 30 percent of the total approved project cost would be released after approval of the project.











b) Second instalment to the extent of 50 percent of the approved estimated cost would be released on the submission of progress report along with the report on utilization of the 75 percent of the fund and acceptance of the same by the Sectional Committee.

c) The balance amount shall be released after submission of the final project report along with utilization certificate for the fund released and its acceptance by the Sectional Committee.



8. The completion of the Research & development project shall remain the responsibility of (name of the organization/expert) even if the project leader is not available due to any reason whatsoever. After completion of the project, a Project Completion Report giving details (objective(s) achieved, raw data of surveys, sampling, testing and experiments) of shall be submitted by the Project leader the original objective(s) of the project,



9. (Name of the organization/expert) shall ensure the completion of the project under the guidance and supervision of any other faculty/researcher, if the nominated project leader would not be available due to any reason. Such a faculty member/researcher can only be nominated with the approval of BIS.



10. In case (name of the organization/expert) is unable to complete the project to the satisfaction of BIS in stipulated time or extended time and leads to termination of the research project, BIS shall be entitled to claim the refund of fund so sanctioned with interest @ 10 percent thereon from (name of the organization/expert).



11. The authority to extend the duration of the project shall rest with BIS.



12. BIS shall have the right to formulate monitoring methodology of the Research & development project.



13. Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be referred to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards, whose decision shall be final and binding upon both the parties. The provisions of the Arbitration and Conciliation Act, 1996, as amended from time to time, shall be applicable.



14. Undertaking given by project leader, if any, shall be part of the agreement.



15. (Name of the organization/expert) shall be responsible for discharge of all its obligations of the project through the nominated project leader or any other expert/expert(s) in case of necessity particularly in respect of management of financial assistance given to them. (Name of the organization/expert) shall refund any excess/unutilized amount of the fund to BIS.



16. Release of subsequent instalments is subject to satisfactory progress, required stage - wise deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR 2017 along with the statement of expenditure (SoE) issued by the Competent Authority.



17. (Name of the organization/expert) shall ensure that Project leader shall give presentation on the progress of project to BIS as and when directed by BIS for continuation of the project,







and shall assist in the disposal of comments received related to the Research & development Project.



18. The project shall be deemed to have been commenced from the date of release of sanction letter.



19. (Name of the organization/expert) shall ensure that while publishing the results of research & development, acknowledgement to the effect that financial assistance so received from BIS be made in the research papers published/ other published work/ press reports.



20. Procedure for screening/evaluation, selecting, monitoring Research & development projects prescribed in “Guidelines for Research & Development Projects for Formulation and Review of Standards’ shall be part of the agreement.



























































































ANNEX E



OPERATION OF FUNDS AND PROGRESS REPORT



		1. Title of the Project:

		Project number:



		2. Name & Address of Project leader:

		Date of Commencement: dd/mm/yyyy







3. Details of Equipment Purchased (if any):



		

Name of equipment

		

Cost

		

Supplier

		Date of purchase/ placing order for

each item of equipment



		

		

		

		



		NOTE - The equipment fund once fixed cannot be enhanced. Project leaders are advised to give authenticated estimates of the cost of equipment. Equipment should invariably be purchased within 1 month from the date of receipt of the fund and/or sanction letter.







4. Fund received	.

5. Expenditure made in Rupees: (Please provide the details)



		Expenditure

		Amount

		Taxes (as applicable)

		Total



		Manpower cost

		

		

		



		Consumables

		

		

		



		Equipment

		

		

		



		Travel

		

		

		



		Others

		

		

		



		Grand Total

		

		

		







6. Amount saved (if any) from the last instalment: Rs	.



7. Date on which scheme will complete its normal tenure of months	.



8. Whether extension beyond normal tenure has been requested.	Yes /No.



If yes, justification for extension and programme of work to be completed. Also mention as to why the work could not be completed as per the original plan.



{Extension beyond normal tenure should be requested at the Project Monitoring Session before end of tenure (as given in ToR)}.



9. Constraints (if any) faced in the progress of work and suggestions to overcome them.



10. Any deviation from original plan with its nature and cause.







11. List of publication giving full bibliographic details accrued from this project (copies of the paper (s) should be enclosed).



12. Summary of work done (200 words).



13. Proposed programme of work for the next month (1000 words).



14. Detailed Progress Report enlisting the objectives in beginning briefly (up to five pages maximum).









Signature of Project leader Date:





Note: No column should be left blank; write not applicable (NA), wherever applicable.















































































TEMPLATE FOR THE TERMS OF REFERENCE FOR THE R&D PROJECTS

(Refer to the Guidelines on R&D Projects issued vide note SCMD/R&D dated xx-09-23)





1. Title of the Project: Mention the title of the project.



2. Background:

a) Mention the Technical Committee and Division Council the project is related to;

b) Mention the standard / document no. for the standard under development or review to which the project is related to;

c) Briefly explain the rationale for the commissioning of the project.



3. Scope: Mention the scope of the project.



4. Expected Deliverables: Mention the outcome of the project.



5. Research Methodology:

Mention the essential components of the methodology like mid-term review, focus group discussions, visits to the manufacturing units and/or laboratories, collection and testing of samples etc. with the details of the sample size for them as applicable.



6. Requirement for the CVs:

Mention the requirement for the CVs of the persons to be engaged for the project.



7. Timeline and Method of Progress Review:

Suggest the stagewise timelines including that for the submission of the first draft, final draft and the report and the mechanism for the review of the progress.



8. Support BIS will Provide:

Indicate the support BIS may provide in terms of the standards, other publications, information regarding manufacturers and labs etc.
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Comments on BIS documents-28092022.doc
FORMAT FOR SENDING COMMENTS ON BIS DOCUMENTS


(Please use A4 size sheet of paper only and type within fields indicated. Comments on each clauses/sub-clauses/table/fig. etcbe started on a fresh box. Information in Column 4 should include reasons for the comments and suggestions for modified wording of the clauses when the existing text is found not acceptable. Adherence to this format facilitates Secretariat’s work)


Doc. No.:
     TITLE:   

LAST DATE OF COMMENTS: ________________


NAME OF THE COMMENTATOR/ORGANIZATION:  

RAMESH PARANJPEY(ARTI) CONSULTANT-

ASHRAE FELLOW LIFE MEMBER- 50 YEAR DISTINGUISHED SERVICE AWARD

SECTION-1


		Sl. No.

		Clause/Sub-clause/ para/table/fig. No. commented

		Commentator/


Organization/


Abbreviation

		Type of Comments


(General/Editorial/ Technical)

		Justification

		Proposed change



		1

		All pages

		Paranjpey (ARTI)

		At the bottom -mentions only written permission of IIAR

		Should it not be written permission both BIS and IIAR?

		Written permission by BIS & IIAR



		2

		Page 1 &2 -

		

		Page 2 -Terminology -indicates IS standard3315, the first two pages giving referred standards does not include it

		Please include standard 3315 in page 2 -references

		Add IS3315 page -2 references



		3

		3.8

		

		Air duct-Add fabricated or rigid

		Air Duct- A tube or conduit either fabricated or rigid

		Air Duct- A tube or conduit either fabricated or rigid



		4

		3.11 

		

		We should add before this AEGL1,2,3

		Acute Exposure Guidelines 1,2, 3 

		Add-Acute Exposure Guidelines 1,2, 3



		5.

		3.14

		

		Automatic liquid drain valve

		Automatic drain valve spring loaded and manually operated

		Automatic drain valve spring loaded and manually operated



		6

		3.28

		

		Combustible material

		Combustible material means a material that in the form of in which it is used and condition anticipated will ignite, burn, support combustion or release flammable vapours, fire and heat-OSHA definition

		Please add this definition



		7

		3.30

		

		compressed refrigerant, to a suitable pressure, is condensed by the rejection of heat to an appropriate external cooling medium.

		Change to compressed refrigerant, gas to a suitable pressure, is condensed in the liquid refrigerant by the rejection of heat to an appropriate external cooling medium

		Change to compressed refrigerant, gas to a suitable pressure, is condensed in the liquid refrigerant by the rejection of



		8

		3.47

		

		device which is actuated toward open position by a pressure falling below regular or set point downstream of the valve.

		device which is actuated toward open position by a pressure falling/rising below regular or set point downstream of the valve


In the pump circulation system, the downstream valve opens when pressure rises, this is installed in the bypass line from ammonia pump discharge to L.P. vessel by pass line

		device which is actuated toward open position by a pressure falling/rising below regular or set point downstream of the valve


In the pump circulation system, the downstream valve opens when pressure rises, this is installed in the bypass line from ammonia pump discharge to L.P. vessel by pass line



		9

		3.59

		

		Field test-remove pressure tightness, 

		Field Test ― A test performed in the field to prove system tightness. it could be also system performance testing in the filed as well

		Field Test ― A test performed in the field to prove system tightness. it could be also system performance testing in the filed as well



		10 

		3.71

		

		Not clear-circulated to the air? Should it be circulated through the air cooler

		Not clear-circulated to the air? Should it be circulated through the air cooler

		Should it be circulated through the air cooler



		11

		3.75

		

		Inside Dimension ― Inside diameter, width, height or cross-sectional diagonal-add length

		Change it to- Inside Dimension ― Inside diameter, length, width, height or cross-sectional diagonal

		Change it to- Inside Dimension ― Inside diameter, length, width, height or cross-sectional diagonal



		12

		3.94

		

		Last line-Add as indicated in red in the next column

		Change it to liquid from vapour prior to vapour being compressed and the excess unevaporated liquid again returns to evaporators

		Change it to liquid from vapour prior to vapour being compressed and the excess unevaporated liquid again returns to evaporators `



		13

		3.102

		

		It is used for the necessary materials, thickness and construction for components with regard to their ability to withstand pressure. -add word selection of the 

		It is used for the selection of the necessary materials, thickness and construction for components with regard to their ability to withstand pressure. -

		It is used for the selection of the necessary materials, thickness and construction for components with regard to their ability to withstand pressure. -



		14

		3.109

		

		by changing (decrease) the internal volume of the compression chamber

		Change to- by changing (decreasing) the internal volume of the compression chamber

		Change to- by changing (decreasing) the internal volume of the compression chamber



		15

		3.113

		

		Piping

		It should include water and brine piping also

		It should include water and brine piping also



		16

		3.147 & 3.144

		

		Bothe clause are same-it is repetition

		Delete one

		Delete one



		

		

		

		SECTION-2

		

		



		17

		5.1.1.2

		

		Purity -99.95%

		ASHRAE specifies 99.98%

		



		18

		5.1.1.2

		

		Add -non condensable

		Not exceeding 0.2ml/g

		



		19

		5.2

		

		The following equation can be used to demonstrate that the ammonia concentrations would never exceed 40 000 ppm

		Is 40000 PPM, correct? I think it is typing error. Please check this is not acceptable at all, it should be max.400PPM

		



		20

		5.2.6 Vacuum

		

		Refrigeration equipment shall be designed for a vacuum of 98 kPa (737 mm of mercury).

		The word not lower than vacuum of737mm should be added

		Refrigeration equipment shall be designed for a vacuum of not lower than 98 kPa (737 mm of



		21

		5.3.3

		

		IS 16678 (Part 2)/ISO 5149-2. Cast iron, malleable iron, 

		IS 16678 (Part 2) may be added in section one under List of IS standards

		IS 16678 (Part 2) may be added in section one under List of IS standards



		22

		5.3.2.2

		

		Other metallic materials, such as aluminum, aluminum alloys, lead, tin, and lead-tin alloys may be used if they conform to 5.3.1

		Add S.S. (Stainless Steel)

		Other metallic materials, such as stainless steel, aluminum, aluminum alloys, lead, tin, and lead-tin alloys may be used if they conform to 5.3.1



		23

		6.7.1-

		

		Notes-room is more than 10 s or 16.8 m from at least one unit

		Not clear -Please clarify

		



		24

		6.10.3

		

		Doors-The machinery room shall have a door(s) that opens directly to the outside,

		Shall have minimum two doors

		The machinery room shall have minimum two doors) that opens directly to the outside,



		25

		6.12.1,

		

		Limit (LFL) or [40 000 ppm],

		Is it 40PPM or 400PPM, 40000 is not correct, please correct it

		



		26

		7.1.8.2-d

		

		1 concentration limit -                 40 000PPM

		Please correct it to 40PPM

		Please correct it to 40PPM



		27

		7.2.7.1.2

		

		at a value not greater than the corresponding TLV-TWA.TLV-TWA needs clarification

		TLV-Thresh hold Limit Value-TWA-Time weighted Average

		TLV-Thresh hold Limit Value-TWA-Time weighted Average



		

		

		

		SECTION-3

		

		



		28

		8.4.1

		

		k) Flow direction oil or refrigerant

		Please delete this, it is not given on name plate. It is on the equipment

		Please delete



		29

		8.5.7

		

		When a variable frequency drive (VFD) is installed on a compressor,

		VFD is provided for compressor-VFD is never installed on the compressor it is on the drive motor

		Please change as When a variable frequency drive (VFD) is provided for the compressor, 



		30

		8.5.11

		

		

		Ammonia compressor index of compression is high-discharge temperature it exceeds allowable limit the oil starts getting burnt, loses viscosity

		e-Add compressor discharge temperature switch



		31

		10.2.4

		

		Alarms and Detection

		

		Add- Tanks water quality monitoring to ensure dissolved solids do not exceed allowable limits





Note-General-


1. The bottom line on each page mentions This standard has been provided by BIS and IIAR. It shall not be copied or distributed by other means to other parties without the written permission of IIAR.


You may have particular reason for mentioning only IIAR, I feel it should be both BIS and IIAR


2. At many places concentration of Ammonia is mentioned as not exceeding 400 000PPM. I believe you mean it is 400PPM. In order to remove confusion would it not be better to mention 400PPM

3. The suggestions made by me are purely my views. The august committee members can look at the suggestions and incorporate wherever they feel it should be corrected, 

Ramesh Paranjpey




                    02-10-2022
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Email Mechanical Engineering Department

FW: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

From : yesenia rector <yesenia_rector@iiar.org> Wed, Feb 09, 2022 04:38 AM

Subject : FW: Minutes of the meeting on Draft document MED 03 (14430) ##2 attachments
Closed-circuit Ammonia Refrigeration System

To : Mechanical Engineering Department <med@bis.gov.in>

Cc : gary schrift <gary_schrift@iiar.org>, eric smith
<eric.smith@iiar.org>, samir@metalexgroup.com,
harshalsurange@gmail.com

Dear Mr. Kindo. Thank you for the follow up and document.

For future reference, I kindly request to include me (Yesenia Rector, IIAR International Director) in the
committee communications so I can better assist you and the committee with any questions or
clarifications that are needed from ITAR.

Here are a few preliminary observations:

1. I noticed that the ITAR standard referenced is the ANSI ITAR 2-2014. For your information, the
stated standard has gone through two more recent revisions: one on 2019 and the latest revision is
ANSI IIAR 2-2021. Significant changes have been made to the latest ITAR standard that may be
important to consider when referencing_the IIAR standard in this document.

2. Also, for your information, it may be helpful to know that IIAR standards include a total of 10
documents,_of which 9 are applicable to ammonia. ANSIIIAR 2 applies to design; however, ANSI
ITAR 4 and 5 have important installation and startup requirements.

3. ANSI /ITAR standards are referenced in several national and international codes (such as NEC,
IFC, UMC, ASHRAE-15, etc.) as the standards applicable to ammonia refrigeration systems,
including_absorption systems.

I will review as soon as possible and will send you clarifications and comments on behalf of IIAR by
the end of the week. Thank you

Best regards / Cordialmente,

Yesenia R. Rector, MPH, CARO
International Director, IIAR

1001 N. Fairfax Street, Suite 503
Alexandria, VA 22314

Office phone: +1.703.375.4397

Cell (WhatsApp): +1.828.527.8781
Yesenia_Rector@iiar.org

L Hiel#
20
22 REFRIGERATION

MARCH &-9 * SAVAMNAH, GEORGIA .
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From: Mechanical Engineering Department <med@bis.gov.in>

Sent: Monday, February 7, 2022 11:49 PM

To: samir@metalexgroup.com; harshalsurange@gmail.com

Cc: Yesenia Rector <yesenia_rector@iiar.org>

Subject: Fwd: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Importance: High

Dear Sir(s),

This has reference to the trailing email.

You are requested to provide clarification on the points as discussed in the Panel meeting held on
11th Jan 2022 for further action at our end.

Best Regards,

Khushbu Kindo,
Sc. C, MED
Bureau of Indian Standards

From: "Mechanical Engineering Department" <med@bis.gov.in>

To:

Sent: Tuesday, January 18, 2022 9:54:39 AM

Subject: Fwd: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Sir,
This has reference to the trailing email.

You are requested to provide clarification on the points as discussed in the Panel meeting held on
11th Jan 2022 for further action at our end.

Best Regards,

Khushbu Kindo,
Sc. C, MED
Bureau of Indian Standards

From: "Mechanical Engineering Department" <med@bis.gov.in>

To: "pkmukherjee" <pkmukherjee@clasp.ngo>, anand@manikengineers.com, anilg@dtref.com,
"PROJECT MANAGEMENT UNIT" <pmucfc-mef@nic.in>, "Aditya Narayan Singh"
<aditya.narayan@nic.in>, "fahadnaim19" <fahadnaim19@gmail.com>, cse@cseindia.org,
"Mukhopadhyay bhaskar" <Mukhopadhyay.bhaskar@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "chandra pathak" <chandra.pathak@intertek.com>, "Contact NCCD"
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<Contact-NCCD@gov.in>, "kiran" <kiran@danfoss.com>, "secretary" <secretary@rama-india.org>,
samir@metalexgroup.com, harshalsurange@gmail.com

Sent: Tuesday, January 11, 2022 2:33:05 PM

Subject: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Sir,

This has reference to the meeting on the Closed-circuit Ammonia Refrigeration System held on 11th Jan
2022 through WebEx. The following members participated in the meeting:

i) Shri P. K. Mukherjee (Convener)

i) Shri Kiran K, Refrigeration and Air-conditioning Manufacturers Association (RAMA)
i) Shri Aditya Narayan Singh, Ministry of Environment and Forest (MoEFCC)

iv) Shri Samir Shah, International Institute of Ammonia Refrigeration (IIAR)

V) Shri Harshal Surange, International Institute of Ammonia Refrigeration (IIAR)

vi) Ms. Khushbu Jyotsna Kindo, MED (BIS)

Enclosed please find the edited draft as the minutes of the meeting where comments have been disposed
of.

Comments if any confined to the accuracy may please be provided by 18 Jan 2022. AAR and IIAR are
requested to provide input against comments in the document where more clarity is required within 1
week for further action.

Kindly send your approval so that the same can be circulated to the members.

Thanking you,
Yours faithfully,

Khushbu Jyotsna Kindo,
Sc.-C & Member Secretary

From: "Mechanical Engineering Department" <med@bis.gov.in>

To: "pkmukherjee" <pkmukherjee@clasp.ngo>, anand@manikengineers.com, anilg@dtref.com,
"PROJECT MANAGEMENT UNIT" <pmucfc-mef@nic.in>, "Aditya Narayan Singh"
<aditya.narayan@nic.in>, "fahadnaim19" <fahadnaim19@gmail.com>, cse@cseindia.org,
"Mukhopadhyay bhaskar" <Mukhopadhyay.bhaskar@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "chandra pathak" <chandra.pathak@intertek.com>, "Contact NCCD"
<Contact-NCCD@gov.in>

Sent: Tuesday, January 4, 2022 3:26:41 PM

Subject: Invitation to the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Sir,
Greetings of the New Year.

It has been decided to have Panel meeting to discuss additional comments received on MED
03(14430) Closed-circuit Ammonia Refrigeration System — Code of Practice for Design and
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Installation on 11th Jan 2022 at 2.30 pm . All are kindly requested to make it convenient to
participate in the meeting or nominate a suitable person from their organization.

The link to join the meeting is as follows:
https://bisindia.webex.com/bisindia/j.php?MTID=m01b4a5844a8a914de6006226845a89ac
password: med03

Best Regards,

Khushbu Jyotsna Kindo,
Scientist C, MED

Bureau of Indian Standards
Manak Bhavan

9, Bahadur Shah Zafar Marg
New Delhi 110 002 (INDIA)
e-mail: med@bis.gov.in

For YouTube Video on BIS Talks on Standardization in Mechanical Engineering-
https://youtu.be/gXPrgEuRLOU

Vo=

Azadik,
Amrit Mahotsav

- MED 03 (14430) Query - 11 Jan 2022.docx
1 MB
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Email

Mechanical Engineering Department

RE: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

From : yesenia rector <yesenia_rector@iiar.org> Thu, Feb 10, 2022 04:03 AM
Subject : RE: Minutes of the meeting on Draft document MED 03 (14430) ##2 attachments

Closed-circuit Ammonia Refrigeration System

To : Mechanical Engineering Department <med@bis.gov.in>
Cc : gary schrift <gary_schrift@iiar.org>, eric smith

<eric.smith@iiar.org>, samir@metalexgroup.com,
harshalsurange@gmail.com

Dear Mr. Kindo,

See attached for individual clarifications and comments. In general, following are the most important
observations:

1.

ANSI ITAR 2-2014 has been revised with significant modifications. The newest revision should be
used as a reference for this BIS standard. Reference: ANSI IIAR 2-2021 for design requirements. I
have included several clarifications in the attached regarding this topic.

. The scope of ANSI ITAR 2-2021 covers ammonia absorption systems. Suggest to include this on

the MED 03 document. I have included several clarifications in the attached regarding this topic.

. Please note that AAR-1:2016 is a plagiarized document which violated the copyrighted protected

materials from IIAR USA. The stated document should not be considered as a legal reference,
§iven the violation of copyright laws and agreements. Further discussion on this matter can be
acilitated by our legal counsel in India. Let me know if you need further clarification on this.

. Kindly request to add the International Institute of Ammonia Refrigeration to the list of committee

members at the end of the document. I (Master Yesenia Rector, IIAR International Director), will
be the main representative, with Shri Samir Shah and Shri Harshal Surange as alternates. I added
this to the comments on this section. Also, kindly note that AAR is not related to IIAR in any way
or form. No connection should be drawn between the two organizations.

. Regarding the LC50 test auestion on section 3.11: Accordina to the US EPA. LC50 is the

concentration of a chemical in air or water which is expected to cause death in 50% of test animals
living in that air or water. However. it is recommended to use the IDLH values for anhvdrous
ammonia instead of the LC50. I did not see anv other reference to this value within the MED 03
dociiment. so T recommend to remove from olossarv of terms. Furthermaore. T.C50 valiies have not

been determined for humans. Reference US CDC: https://www.cdc.gov/niosh/idlh/7664417.html

. To facilitate dialogue and expedite this standard development process, include me in all the

communications, meeting invites and correspondence on behalf of IIAR. I will be your main
technical and advisory contact from IIAR.

. Finally, per our signed agreement (BIS-IIAR), we could arrange for one BIS representative to have

access to the online version of the latest ANSI IIAR Standard. Kindly, let me know, with copy to
the included ITAR individuals in this email, who that person might be.

I remain attentive to further communications. Please do not hesitate to contact me with any further
questions. Have a blessed day.

Best regards / Cordialmente,

Yesenia R. Rector, MPH, CARO
International Director, IIAR

1001 N. Fairfax Street, Suite 503



https://www.cdc.gov/niosh/idlh/7664417.html



Alexandria, VA 22314

Office phone: +1.703.375.4397
Cell (WhatsApp): +1.828.527.8781
Yesenia_Rector@iiar.org

L Hieln
20U
22 REFRIGERATION

MARCH &-9 *» SAVAMMNAH, GEORGIA .

From: Mechanical Engineering Department <med@bis.gov.in>

Sent: Tuesday, February 8, 2022 11:05 PM

To: Yesenia Rector <yesenia_rector@iiar.org>

Cc: Gary Schrift <gary_schrift@iiar.org>; Eric Smith <eric.smith@iiar.org>; samir@metalexgroup.com;
harshalsurange@gmail.com

Subject: Re: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Ms. Yesenia Rector

The information provided by you has been duly noted and shall be put up to the sectional
committee for further action.

Best Regards,

Ms. Khushbu Jyotsna Kindo,
Sc. C, MED (BIS)

From: "yesenia rector" <yesenia_rector@iiar.org>

To: "Mechanical Engineering Department" <med@bis.gov.in>

Cc: "gary schrift" <gary_schrift@iiar.org>, "eric smith" <eric.smith@iiar.org>, samir@metalexgroup.com,
harshalsurange@gmail.com

Sent: Wednesday, February 9, 2022 4:37:47 AM

Subject: FW: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Mr. Kindo. Thank you for the follow up and document.

For future reference, I kindly request to include me (Yesenia Rector, IIAR International Director) in the
committee communications so I can better assist you and the committee with any questions or
clarifications that are needed from ITAR.

Here are a few preliminary observations:

1. I noticed that the IIAR standard referenced is the ANSI IIAR 2-2014. For your information, the
stated standard has gone through two more recent revisions: one on 2019 and the latest revision is
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ANSI IIAR 2-2021. Significant changes have been made to the latest IIAR standard that may be
important to consider when referencing_the IIAR standard in this document.

2. Also, for your information, it may be helpful to know that IIAR standards include a total of 10
documents,_of which 9 are applicable to ammonia. ANSIIIAR 2 applies to design; however, ANSI
ITAR 4 and 5 have important installation and startup requirements.

3. ANSI /ITAR standards are referenced in several national and international codes (such as NEC,
IFC, UMC, ASHRAE-15, etc.) as the standards applicable to ammonia refrigeration systems,
including_absorption systems.

I will review as soon as possible and will send you clarifications and comments on behalf of IIAR by
the end of the week. Thank you

Best regards / Cordialmente,

Yesenia R. Rector, MPH, CARO
International Director, IIAR

1001 N. Fairfax Street, Suite 503
Alexandria, VA 22314

Office phone: +1.703.375.4397
Cell (WhatsApp): +1.828.527.8781
Yesenia Rector@iiar.org

22 REFRIGERATION

MARCH &-9 * SAVAMMNAH, GEDORGIA .

From: Mechanical Engineering Department <med@bis.gov.in>

Sent: Monday, February 7, 2022 11:49 PM

To: samir@metalexgroup.com; harshalsurange@gmail.com

Cc: Yesenia Rector <yesenia_rector@iiar.org>

Subject: Fwd: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Importance: High

Dear Sir(s),

This has reference to the trailing email.

You are requested to provide clarification on the points as discussed in the Panel meeting held on
11th Jan 2022 for further action at our end.

Best Regards,

Khushbu Kindo,
Sc. C, MED
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Bureau of Indian Standards

From: "Mechanical Engineering Department" <med@bis.gov.in>

To:

Sent: Tuesday, January 18, 2022 9:54:39 AM

Subject: Fwd: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Sir,
This has reference to the trailing email.

You are requested to provide clarification on the points as discussed in the Panel meeting held on
11th Jan 2022 for further action at our end.

Best Regards,

Khushbu Kindo,
Sc. C, MED
Bureau of Indian Standards

From: "Mechanical Engineering Department" <med@bis.gov.in>

To: "pkmukherjee" <pkmukherjee@clasp.ngo>, anand@manikengineers.com, anilg@dtref.com,
"PROJECT MANAGEMENT UNIT" <pmucfc-mef@nic.in>, "Aditya Narayan Singh"
<aditya.narayan@nic.in>, "fahadnaim19" <fahadnaim19@gmail.com>, cse@cseindia.org,
"Mukhopadhyay bhaskar" <Mukhopadhyay.bhaskar@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "chandra pathak" <chandra.pathak@intertek.com>, "Contact NCCD"
<Contact-NCCD@gov.in>, "kiran" <kiran@danfoss.com>, "secretary" <secretary@rama-india.org>,
samir@metalexgroup.com, harshalsurange@gmail.com

Sent: Tuesday, January 11, 2022 2:33:05 PM

Subject: Minutes of the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Sir,

This has reference to the meeting on the Closed-circuit Ammonia Refrigeration System held on 11th Jan
2022 through WebEx. The following members participated in the meeting:

i) Shri P. K. Mukherjee (Convener)

i) Shri Kiran K, Refrigeration and Air-conditioning Manufacturers Association (RAMA)
i) Shri Aditya Narayan Singh, Ministry of Environment and Forest (MoEFCC)

iv) Shri Samir Shah, International Institute of Ammonia Refrigeration (IIAR)

V) Shri Harshal Surange, International Institute of Ammonia Refrigeration (IIAR)

Vi) Ms. Khushbu Jyotsna Kindo, MED (BIS)

Enclosed please find the edited draft as the minutes of the meeting where comments have been disposed
of.

Comments if any confined to the accuracy may please be provided by 18 Jan 2022. AAR and IIAR are
requested to provide input against comments in the document where more clarity is required within 1
week for further action.
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Kindly send your approval so that the same can be circulated to the members.

Thanking you,
Yours faithfully,

Khushbu Jyotsna Kindo,
Sc.-C & Member Secretary

From: "Mechanical Engineering Department" <med@bis.gov.in>

To: "pkmukherjee" <pkmukherjee@clasp.ngo>, anand@manikengineers.com, anilg@dtref.com,
"PROJECT MANAGEMENT UNIT" <pmucfc-mef@nic.in>, "Aditya Narayan Singh"
<aditya.narayan@nic.in>, "fahadnaim19" <fahadnaim19@gmail.com>, cse@cseindia.org,
"Mukhopadhyay bhaskar" <Mukhopadhyay.bhaskar@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "chandra pathak" <chandra.pathak@intertek.com>, "Contact NCCD"
<Contact-NCCD@gov.in>

Sent: Tuesday, January 4, 2022 3:26:41 PM

Subject: Invitation to the meeting on Draft document MED 03 (14430) Closed-circuit Ammonia
Refrigeration System

Dear Sir,
Greetings of the New Year.

It has been decided to have Panel meeting to discuss additional comments received on MED
03(14430) Closed-circuit Ammonia Refrigeration System — Code of Practice for Design and
Installation on 11th Jan 2022 at 2.30 pm . All are kindly requested to make it convenient to
participate in the meeting or nominate a suitable person from their organization.

The link to join the meeting is as follows:
https://bisindia.webex.com/bisindia/j.php?MTID=m01b4a5844a8a914de6006226845a89ac
password: med03

Best Regards,

Khushbu Jyotsna Kindo,

Scientist C, MED

Bureau of Indian Standards

Manak Bhavan

9, Bahadur Shah Zafar Marg

New Delhi 110 002 (INDIA)

e-mail: med@bis.gov.in

For YouTube Video on BIS Talks on Standardization in Mechanical Engineering-
https://youtu.be/gXPrgEuRLOU
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ISO 23953 Deviation Document-30-03-2023.docx
ISO 23953-2: 2016 Refrigerated Display Cabinets Part 2: Classification, Requirements and Test Conditions

Following National Deviations are considered:

Clause 1: Scope

Following are exclusions:

1. Products falling under IS 7872 are excluded from this standard. 

2. Appliances which are designed for medical applications are excluded from this standard. 

3. This standard is applicable only for main operated appliances 

4. Combined appliance (Freezer + cooler) excluded.

5 . The appliances covered under this standard are not intended for cooling down (Pull Down) but are intended for maintaining the product temperatures

Clause 4.1.1.1 : Following to be added after a)

Shelf Load Test as per Clause 21.102 as per IS/IEC 60335-2-89 to be conducted to ensure adequate strength and rigidity

Western Reply 30.03.2023: As we are adding full IS/IEC 60335-2-89 standard in clause 4.3 hence not required to add again. 

Clause 4.1.1.3 : 

After Para 2 : Any condensate or defrost water receptacle, or group of receptacles, requiring to be emptied manually shall have a capacity equivalent to at least 48 h of normal operation (see 3.1.9 of IS/IEC 60335-2-89) in the appropriate climate class for which the cabinet is intended.

Western Reply 30.03.2023: Description of Normal operation given in clause 3.1.9 of IS/IEC 60335-2-89 is not appropriate for this test. Need to define Normal operation. 

Clause 4.1.1.4 : Following additional requirements are applicable :

The Transparent doors and lids should be subjected to Water Vapor Condensation Test as per Clause 4.2.4 and 5.3.4.

The acceptance criteria is Condensation Code “F” or better as defined in Clause 5.3.4

Western Reply 30.03.2023: Acceptance criteria defined in clause 5.3.5.3

Include Clause 4.3 : Safety requirements are required to be met through IS/IEC 60335-2-89

Clause 5.3.1.1 : Remove last para 7

Western Reply 30.03.2023: Not found this Para, please provide final copy of 2021 version.	

Clause 5.3.1.2 : Replace para 4 with below:

Western Reply 30.03.2023: This should be 5.3.2.2

The mean horizontal/vertical air velocity measured during 1 min with a maximal interval of 5 s at each of the points defined above shall not exceed beyond 0.25 m/s. 

Western Reply 30.03.2023: In last meeting we agreed to keep Horizontal flow only.  

.

“The walls, ceilings and any partitions of rooms intended for the testing of refrigerated display cabinets shall be painted in so that the emissivity is between 0.9 and 1 at 25 °C.”

Western Reply 30.03.2023:  Above para is in clause 5.3.2.1 Para 7 also need to add procedure to measure emissivity. 



Clause 5.2.2 : Add at the bottom



The cabinet Internal Volume Measurement to be measured as per ANSI AHAM HRF-1 : 2004

Western Reply 30.03.2023: There is update in standard “AHAM HRF-1-2019” need to discuss about this. 



Addition : Clause 6.4 

Type Test : The tests specified below shall constitute the type tests and shall be carried out on a sample selected preferably at random from regular production or from the finished stock. Before commencement of the tests, the sample shall be visually examined and inspected of components, parts and their assembly, constructions, mechanical hazards, marking provision of suitable terminals for supply connections, earthing and the screws effectiveness and connection. The external surface finish shall be even and free from finishing defects.

Western Reply 30.03.2023: Last red highlighted sentence acceptance is subjective. Need to remove this sentence. 

6.3.5 Electrical energy consumption test

6.3.4 Water vapour condensation test

6.3.3 Temperature test

6.2.3 Test for absence of odour and taste

6.2.2 Linear dimensions, areas and volumes

6.2.1 Seal test of doors and lids

6.3.6 Heat extraction rate measurement when the condensing unit is remote from the cabinet. 












Production Routine Test : Each unit shall be subjected to the routine tests at the manufacturer’s works which shall be carried out. The following shall constitute as routine test as per IS 302-1:

a) Leakage current test — The leakage current shall not exceed 3.5 mA at rated voltage (see 13.2); 

Western Reply 30.03.2023: This test requires Climatic chamber as per clause mentioned above hence not feasible to conduct on each unit. Also this test not mentioned in “Annex A” of IS 302-1 standard. 

b) Earth continuity test (see A-1); 

and c) Electric strength (see A-2).



Clause 7.2 : Add below

7.2C : Delete

g) Country of manufacture 

13) A description of the cabinet’s internal fittings (if any).

Addition : Clause 7.4

BIS Certification Marking

The product conforming to the requirements of this standard may be certified as per the conformity

assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and

Regulations framed there under, and the product may be marked with the Standard Mark.


image12.emf
National-Deviation-IS -ISO-22044.docx


National-Deviation-IS-ISO-22044.docx


   



IS 2137: 2023/ISO 22044: 2021: Commercial Beverage Coolers: Classification, Requirements and Test Conditions



NATIONAL ANNEX A

(National Foreword)

LISTS OF TECHNICAL DEVIATIONS AND THE EXPALNATION 

1	SCOPE

Addition

Following are outside the scope of this standard:

a) Deep freezers (IS 7872) 

b) Appliances designed for medical applications 

c) Battery operated bottle cooler  

d) Bottle coolers covered under this standard are not intended for cooling down but are intended for maintaining the product temperatures

In this standard wherever ‘M-cans’ are mentioned, the same should be read as M-cans or Polyethylene terephthalate (PET) bottles. 

5.2.2.1 Strength and Rigidity

Modification

a) Interior fittings including shelfbaskets, rails, etc. and their supports, shall be sufficiently strong for the duty required. Shelf Load Test as per 21.102 of IS/IEC 60335-2-89 shall be conducted to ensure adequate strength and rigidity of all the interior fittings. 

6.3.2.2 Thermal and Air Flow Characteristics

Para 4 Modification

The mean horizontal or vertical air velocity measured during 1 min with a maximal interval of 5 s at each of the points defined above shall lie between 0.1 m/s and 0.2 m/s.



6.3.3.1 M-can



Para 1 Addition



Alternatively, Polyethylene Terephthalate (PET) bottles may be used filled with 600 ml of a 33 % Propylene Glycol/ 67 % water mixture (based on weight percentage).

Explanation: In order to align with other OEM standard and also lack of availability of M-cans, PET bottles have been allowed as an alternative to m-cans. 

Para 2 Modification



The same dimensions and filling apply to all other cans than M-cans or PET bottles loaded in the commercial beverage cooler under test.



6.3.4.2	Air Movement



Para 1 Addition



Air movement shall be provided vertically or horizontally (see Fig 7). The air movement shall be, as far as practicable, parallel to the plane of the cabinet display opening and to the longitudinal axis and parallel to the vertical axis in case of vertical air flow. The length of the cabinet is defined as the longest horizontal dimension of the display opening. With the refrigerated display cabinet switched off, the air velocity at the three points along the line shown in Fig. 7 for horizontal air flow or vertical flow shall be 0.2 m/s to 0.1 m/s. 

6.3.5.2.1   Vertical Closed Commercial Beverage Cooler ‍



Para 1 Addition 

NOTE: Double stacking applies to only M-Can loading  

6.3.11.2.1 Temperature Test



Para 2 Modification



For the recorded temperatures of all M-cans or PET bottles, the following curves shall be plotted as a function of time.



6.3.11.3.1 Half load recovery test



Para 2, Modification

Ensure 50 percent of all PET bottles or packages cans are removed from the beverage cooler and ensure that the cooler operates in the active mode. If necessary possible EMD functionality may be switched off. 

6.3.11.3.6 Energy Consumption Test



Para 1 Modification



The test shall be performed at climate class CC2. Fig. 26 and Fig. 27 present the test procedure for cooling with or without EMD. 



Explanation: Considering the climatic condition in India and also to align the temperature conditions with other refrigeration appliances, CC2 conditions have been chosen for energy consumption test.





________________
























image13.emf
Comment IEC  60335-2-40.docx


Comment IEC 60335-2-40.docx
		Template for comments and secretariat observations

		Date: 

		Document: ISO/







		1

		2

		3

		4

		5

		6

		7



		MB1


		Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)

		Paragraph/
List item/
Note/
(e.g. Note 2)

		Type of com-ment2

		Comment (justification for change)

		Proposed change

		Secretariat observations
on each comment submitted









		Template for comments and secretariat observations

		Date: 

		Document: 

		Project:







		MB/NC1

		Line number

(e.g. 17)

		Clause/ Subclause

(e.g. 3.1)

		Paragraph/ Figure/ Table/

(e.g. Table 1)

		Type of comment2

		Comments

		Proposed change

		Observations of MS









		

		

		Annex GG

		

		TE

		Sensor location and safety considerations for all flammable refrigerants to be reviewed based on Indian Circumstances. May be different for A2L and A3 Refrigerants. 



		

		Exact proposal to be provided if this has to submitted to IEC. Refer IEC 60730-1 foreword.



		

		

		Annex LL

		

		TE

		Sensor location and safety considerations for all flammable refrigerants to be reviewed based on Indian Circumstances. May be different for A2L and A3 Refrigerants.

		

		Exact proposal to be provided if this has to submitted to IEC. Refer IEC 60730-1 foreword.



		

		

		PP.2.1.4

		(PP.1)

		ed

		Equation:    At = 2,4 × ṁleak / (LFL × ht)



Compares different units on each side:

[m²] = [s / m]



		Add units to the conversion factor 2,4 to take care of the mismatch of units or further explain how these values should be understood.

		



		

		

		PP.2.2.2

		(PP.2)

		ed

		Equation:   ṁleak = 4 × LFL



Compares different units on each side:

[g/s] = [kg/m³]

		Add units to the conversion factor 4 to take care of the mismatch of units or further explain how these values should be understood.

		



		

		

		PP.2.2.2

		(PP.3)

		ed

		Equation:   ṁleak = 4,17 × mc

Compares different units on each side:

[g/s] = [kg]

		Add units to the conversion factor 4,17 to take care of the mismatch of units or further explain how these values should be understood.

		



		

		

		PP.2.2.2

		(PP.x)

		ed

		Equations:

Compare different units on each side.

		Add units to the conversion factors xyz to take care of the mismatch of units or further explain how these values should be understood.

		



		

		

		Annex PP

		

		te

		Leak detection method to be revisited considering higher charge size for A3s in the current Ed. Also need for sensors based on the revised Charge quantity.

		

		Some proposal may be provided



		

		

		22.6

		Addition

		te

		The electrical insulation shall not be affected by snow which might enter the appliance enclosure.

		This may not be relevant to India. May consider deleting 

		This comment may considered for Indian deviation and not main standard as IEC is global standard and requirement not applicable to India may be applicable to other countries.



		

		

		

		

		

		appliance enclosure is considered to be protected from mechanical damage

The vibration of the pipes may lead to breakage or cracking. This needs to be prevented

		The tubing inside the appliance shall be placed such that there is sufficient distance between stationery parts and tubing and moving parts and tubing to avoid mechanical damage in long term use. In unavoidable situations, damping spacers shall be used.

The clause# 7.3 provides the vibration in G rms value, an absolute number of displacement of pipes at rated condition and elevated temperature shall be required.

		



		

		

		22.118

		

		

		Mechanical connectors used indoors shall comply with ISO 14903. When mechanical

connectors are reused indoors, sealing parts shall be renewed. When flared joints are

reused indoors, the flare part shall be re-fabricated – Equivalent IS standard to ISO 14903 needs to be referred. 

		Equivalent IS Standard to be included. If no equivalent IS standard, adoption of ISO standard is recommended.

		This comment is for Indian adopted standard and all equivalents standards will be mentioned in the foreword.



		

		

		22.125 h

		2nd bullet point

		

		Non-freezing coils. Compliance is checked by conducting the minimum cooling performance test as described in ISO 5151, ISO 13253, ISO 15042, or ISO 13256 – equivalent Indian standard to be mentioned

		IS) -  5151 = IS 1391 part 1 and 2; ISO13253 = IS 8148; ISO 15042 (new standard under final review and ISO 13256 needs to be included as national difference

		This comment is for Indian adopted standard and all equivalents standards will be mentioned in the foreword.



		

		

		

		

		

		India equivalent standards required for 

ISO 527-3; ISO 178; ISO 180; ISO 8256

		

		This comment is for Indian adopted standard and all equivalents standards will be mentioned in the foreword.



		

		

		CC.4

		

		

		Hazardous waste management rule of India – to address the disposal of equipment with flammable refrigerant 

		

		This comment is for Indian adopted standard and will be mentioned in the foreword.



		

		

		DD.3.1 sub point # 30

		

		

		electrical components that can arc or spark, which are not considered ignition sources due

to compliance with 22.116.1 points b), c), d), or f) shall only be replaced with parts specified

by the appliance manufacturer. Replacement with other parts may result in the ignition of

refrigerant in the event of a leak; Electrical termination is an important and critical parameter. 

		Inclusion of clause/ note on electrical termination shall be done with terminals as specified by manufacturers. No loose strands. Etc.,

		Rewording of proposal is required.



		

		

		DD.4.9

		

		

		refrigerant charge is in accordance with the room size within

		A ready graph with reference to the room size Vs refrigerant quantity shall be provided with every unit

		



		

		

		DD.8

		1st bullet point

		

		Local national regulation for removal of flammable refrigerant removal – need to assess the local regulation for safer removal of ref.

		Review the current safety guideline / regulation

		This comment is for Indian adopted standard and will be mentioned in the foreword.



		

		

		GG.7.2.32

		

		

		Drop test for packaging: Considering the road condition and vibration an aircon unit will experience, the drop height needs to validate by Indian Packaging Institute. 

		

		This is India specific requirement and not applicable for IEC.



		

		

		PP.3.1

		

		

		What are the system parameters need to be specified in this clause for assessment. 

		What parameters to be assessed to be specified

		Provide some recommendations



		

		

		GG. 10.1

		2nd paragraph

		

		ISO standards are provided as reference

		Equivalent Indian standards needs to be provided

		This comment is for Indian adopted standard and all equivalents standards will be mentioned in the foreword.



		

		

		

		

		

		

		

		



















1	MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)	** = ISO/CS editing unit

2	Type of comment:	ge = general	te = technical 	ed = editorial 

NB	Columns 1, 2, 4, 5 are compulsory.

page 1 of 1

FORM 13B (ISO) version 2001-09

1	MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)

2	Type of comment:	ge = general	te = technical 	ed = editorial 
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  AGENDA



		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk512366470]11th PANEL MEETING ON DRAFT OF ‘HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY: PARTICULAR REQUIREMENTS FOR ELECTRICAL HEAT PUMPS, AIR-CONDITIONERS AND DEHUMIDIFIERS’, BASED ON IEC 60335-2-40 REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03	



		Thursday

17th Aug 2023

		1100h-1230h 

		WebEx









ITEM 0 WELCOME AND OPENING REMARKS

1.1 OPENING REMARKS BY HEAD (MED) 



1.2 OPENING REMARKS BY THE CONVENER 

ITEM 1 CONFIRMATION OF MINUTES

The minutes of the 10th Panel meeting on ‘Household and similar electrical appliances – Safety : Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers’ held on 10th Oct 2022 was circulated vide email bearing reference MED 03/ P6-10 on 13th Oct 2022. The last date of comment is 17th Oct 2022.

No comment on the accuracy of the recording was received.

The Panel may confirm the minutes of the last meeting.

ITEM 2 COMPOSITION OF THE PANEL

The present composition of the Panel is as follows:

i) Shri Nagahari Krishna L, M/s Danfoss Ltd (Convener)

ii) Shri Sunil Jain, M/s Blue Star 

iii) Shri Bimal Tandon, M/s Carrier Airconditioning & Refrigeration Limited

iv) Shri Manmohan K, M/s Carrier Airconditioning & Refrigeration Limited,

v) Shri Vikas Mehta, M/s Chemours India Pvt Limited

vi) Shri Gaurav Mehtani, M/s Daikin

vii) Shri Chetan Tholpady, M/s Emerson Ltd.

viii) Shri Burzin Wadia, M/s Godrej & Boyce Mfg. Co. Ltd.

ix) Shri Narendra Shedge, M/s Godrej & Boyce Mfg. Co. Ltd.

x) Shri Rahul Ramtekkar, M/s Johnson Controls Hitachi-Air Conditioning India

xi) Dr. Nitin Karwa, M/s Honeywell 

xii) Dr. Krishnakant Agarwal, IIT Delhi

xiii) Shri Shankar Sapaliga, International Copper Association India

xiv) Dr. Jyotirmay Mathur, ISHRAE

xv) Representative from Ministry of Environment & Forest (MoEFCC)

xvi) Shri Harsh Pant, RAMA

xvii) Shri J M Bhambure, 

xviii) Shri Jeyapraksh Gurusamy, M/s Trane India Pvt. Ltd

xix) Shri V Manjunath, UL

xx) Shri Satish Kumar, UL

xxi) Shri Srinivasu M, Voltas



ITEM 3 ITEMS FOR DISCUSSION



The Panel noted the information provided in the Agenda.



The following status was provided by the working groups:



Working Group 1 



In the last meeting the Panel in principle had agreed to the recommendations of WG1 and further update was provided as follows:

i) Seek clarification from IEC/TC61/SC61D and ISO/TC86/SC1 on the alignment of following equations:

IEC 60335-2-40: 2022  

GG.14.2 Requirement for enhanced tightness units without integral circulation

Airflow

mmax = CF × LFL × A × h0                            (GG.39)



IS 16678 (Part 1) : 2018/ ISO 5149-1 : 2014

A.4 Charge limitations due to flammability for A/C systems or heat pumps for human comfort: refrigerant-containing parts in an occupied space

mmax = 2,5 ××h0×                          (A.4)    



WG update :  Shri Vikas Mehta of M/s Chemours informed that in the meeting held at San Francisco in Oct 2022 it was clarified from the Convener that IEC 60335-2-40: 2022 being a vertical standard takes precedence over the horizontal standard ISO 5149-1. Hence, charge limit of the product shall be calculated as per IEC 60335-2-40.

                                                             

ii) Submit comments on IEC 60335-2-40 to IEC/TC61/SC61D provided by WG1



WG update :  Shri Vikas Mehta of M/s Chemours presented the revised comments along with his views. 

 

iii) Identify relevant IS standards in place of ISO/IEC standards wherever available, rules, regulation, and relevant concerned governing authority on flammable refrigerants



WG update :  The mapping of the relevant IS standards in place of ISO/IEC standards wherever available, rules, regulation, and relevant concerned governing authority on flammable refrigerants will be added in the National foreword of the adoption document.



iv) Discuss further on the leak detectors in next meeting



WG update :  Leak detectors/ is provided in DD.7, Annex PP, and other relevant clauses of IEC 60335-2-40: 2022.



Working Group 2 



i) Shri Srinivasu M, M/s Voltas (Lead)

ii) Dr. Krishnakant Agarwal, IIT Delhi

iii) Shri Narendra Shedge, M/s Godrej

iv)  Shri Shankar Sapaliga, ICA

v) Shri Satish Kumar, UL

Task assigned — Review and recommendation in line with on Objective 3 of the report: CFD studies on the R-290 refrigerant dispersion in IDU and ODU in case of an internal leakage.

The WG 2 had provided a brief update on Objective 3 of the report.

The Panel had detailed deliberation and decided as follows:

i) To further study the sensor and its location; 

ii) Seek clarification from IEC/TC61/SC61D if they are working sensors and its location or have received any recommendation on the same. Further comment to be submitted along with WG1 comments on the floor area whether it is net area or total area. Suggestion should be added to consider volume in place of floor area; and

iii) Shri Srinivasu M will study electrical requirement and provide input in the next meeting.



The WG may kindly update the Panel on the above.



· IEC comment on IP requirement

· Seek clarification from IEC 



Shri Srinivasu M of Voltas



Working Group 3 



The Panel had noted the comparative document and decided to use the same for preparation of national deviation.









The Panel after detailed deliberation recommended as follows:

i) Submit the comments prepared by WG1 along with comments on 61D/506/CDV IEC 60335-2-40 ED8

[bookmark: _GoBack]

ITEM 3 ANY OTHER BUSINESS



The Panel reviewed the following ballots and recommended as follows:

1. 61D/511/Q Questionnaire on the change of title and scope for working group 22 and disbanding of ad hoc group 25 – Vote positive

2. 61D/506/CDV IEC 60335-2-40 ED8 Household and similar electrical appliances - Safety - Part 2-40: Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers – Vote positive with comments. Members were requested to submit comment with 10 days.

3. 61D/513/DC on IEC 60335-2-40 ED7 Proposal from AhG26, Refrigerant Detection Standard Options, for moving IEC 60335-2-40 Ed. 7, Annex LL into a new TS XXXXX document and modifications needed for Part 2-40 ED8 – Vote positive.



There being no other business, the meeting ended with a hearty vote of thanks to the Convener and panel members for having good deliberation. The next meeting shall be held in consultation with Convener.
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Sheet1


						S.No			Clause No			Title of clause			Change			Technical change			IEC 60335-2-40 edition 6-2018			IEC 60335-2-40 edition 7-2022


						1			Foreward			Foreward			addition									addition of iec.ch website reference


						2			1			Scope			addition			Yes						Scope has been extended to include Thermoelectric de-humidifiers and heat pumps 


						3			1			Scope			changes to rating			Yes						Max rated voltage changed from 250V to 300V for signle phase and 600V for multi phase


						4			1			Scope			Clarification			No						Clarification about hazards addressed by the standard


						5			3.5.4			Definitions			Addition			No						Clarification about Water Cooled appliances as fixed appliances


						6			3.8.101			Definitions			Addition			No						Definition of Particle Foam Material added


						7			3.114			Definitions			Addition			No						Definitions added for various types of supplementary heaters


						8			3.122			Definitions			Clarification			No						Clarification that maximum allowable pressure is declared by manufacturer


						9			3.138			Definitions			Non-Technical			No						Sensing elements have been replaced with Sensors


						10			3.142			Definitions			Technical			Yes						LFL Definition has been provided


						11			3.145 to 3.149, 3.151			Definitions			Deletion			No						Definitions related to UV deleted. Clarification provided in 3.150 for UVC lamp


						12-16			3.156-3.165			Definitions			Technical			Yes						Definitions have been added for Releasable Charge, sensors, thermoelectric heat pump etc


						17			5.2			General Conditions 			Technical			Yes						Annex QQ ( Determining Releaseable Charge) has been added


						17			5.10			General Conditions 			General			Yes						Clarification about Pipe Length for Split Units


						18			5.10			General Conditions 			General			No						Requirement of Compressor removed and referred in Clause 19 and 24


						19			7.1			Marking			General			No						Wording change


						20			7.1			Marking			Marking			No						Flame Symbol as per ISO 817 required for Flammable refrigerant


						21			7.6			Marking			Marking			No						Flame Symbol as per ISO 817 required for Flammable refrigerant


						22			7.6			Marking			Marking			No						Floor area symbol as per IEC 60417


						22			7.12			Marking			Deletion


						23			7.12.1			Marking			addition			No						maximum and minimum operating indoor and outdoor air temperatures


						23			7.12.101, 7.12.102			Marking			addition			No						Classification and installation requirements added


						24			7.108			Marking			Deletion			No						Requirements for marking on appliance on display for sale are deleted, since this is outside the scope of this standard.


						24			7.111			Marking			General			No						Warning replaced with Symbol


						24			11.2			Heating			Replacement			No						Changes in ducted unit installation. 11.2.2 added for installation of non-ducted


						25			11.2.2 / 11.2.5			Heating			Addition and clarification			Yes						Clarification about air flow restriction provided. Test casing details added however this needs more discussion


						26			11.3			Heating			Requirement change			Yes						Thermocouple size restriction of max. 0.3mm removed


						27			11.3			Heating			Addition			Yes						Thermocouple grid requirement


						27			11.5/11.6			Heating			Deletion			No						Specific requirements for heating mode removed


						28			11.7			Heating			Addition			Yes						Test requirements are generalised for all modes


						29/30			11.8/11.9			Heating			Addition, Deletion, changes			Yes						Temp limit formula changed with COR method. Limit table has been revised. Test casing removed from 11.9


						31			13.2			Leakage Current			Changes in limits			Yes						Lekage Current limit has been kept at 3.5mA as minimum inplace of 2.0 mA for lowest rated


						32			16.2			Leakage Current			Changes in limits			Yes						Lekage Current limit has been kept at 3.5mA as minimum inplace of 2.0 mA for lowest rated


						33/34			19.2/19.3			Abnormal Test			Deletion			No						Requirements have been provided in 19.104 and deleted from 19.2/19.3 for supplementary heaters


						35			19.9			Abnormal Test			Addition			Yes						Running Overload Test is required except for Compressors and fans/pumps complying with their standard


						36			19.11			Abnormal Test			Modification			Yes						Engineering Judegement has been removed


						37			19.13			Abnormal Test			Addition			Yes						Abnormal Temp Rise table added


						38			19.104			Abnormal Test			Addition			Yes						Supplementary Heater requirements are added


						39			20.1			Stability			Addition			Yes						Application of only piping for stability can not be considered as compliance


						40			21.1			Mechanical Strength			Clarification			Yes						ISO 5149 Sub Clause provided. Annex EE requiremenet deleted for duplication


						41/42			21.2/21.101			Mechanical Strength			Addition			Yes						Random Vibration Test as per ISO 13355 added for Particle Foam Material


						43			21.101			Mechanical Strength			Addition			Yes						Alternative Vibration Test method 


						44			22.46			Construction			Deletion			No						Alternative method for Software evaluation removed


						45			22.112			Construction			Clarification			No						ISO 5149 Sub Clause provided for Flammable Refrigerants


						46/47			22.115			Construction			Deletion			Yes						Multiple refrigerant circuit leaks deleted. Max charge limit restriction for only A2L removed


						48			22.116			Construction ( Arcs & Ignition)			Non-Technical			No						Readibility clarity provided


						49			22.116.2			Construction (Components)			Technical			Yes						Component requirement as per IEC 60079 made less stringent


						50			22.116.3			Construction ( Components)			Technical			Yes						Test included for Ignition Source components


						51			22.116.4			Construction ( Components)			Technical			Yes						Resistive Load requirement added


						52			22.117			Construction ( Components)			General			No						To align with IEC 60079 series and ISO 5149-2:2014, 5.2.12.


						53			22.117			Construction ( Components)			Deletion			Yes						Ignition limit of 700degC removed for A2L


						54			22.117			Construction 			Addition			Yes						For some refrigerant sensor technologies the surface temperatures will be above the auto-ignition temperature, and LL.11 “Ignition test“ ensures that these refrigerant sensors cannot ignite leaked refrigerant.


						55			22.117			Construction 			Addition			Yes						It is unlikely that a malfunction leading to higher temperatures will occur at the same time as a leak. Therefore only normal operation is relevant. For A2L


						56			22.121			Construction ( Refrigerant Leak Sensor)			Changes			Yes						The sensor position is verified in the applicable annexes, stagnation of leaked refrigerant is just one factor.


						57,58,59,60			22.121			Construction ( Refrigerant Leak Sensor)			Changes			No						Refrigerant Leak Detection system requirements and releasale charge requirements as per Annex QQ updated


						61			22.123			Construction			Clarification			No						Ventilation requirements are re-written for clarity


						62			22.124			Construction 			Deletion			No						Sensor testing for leak deleted as already covered in 22.122/22.121


						63			22.125			Construction			Changes			Yes						The non-metallic fan material requirement changed from UL/CSA 746 to ISO 517 standard for Tensile Strength


						64-68			22.132			Construction			Changes			Yes						Safety Shut Off valves Power failure to be considered as abnormal condition. Limits of leak rate calculation and installation requirements provided


						69			22.133			Construction			Change			No						Particle Foam material outdoor use is restricted


						70			23.101			Internal Wiring			Deletion			Yes						Annex OO test for UVC degradation is removed as covered by Part 1


						71			24.1			Components			Changes			Yes						Compressor requirements are clarified through compliance with 2-34 standard


						72			25.1			Supply Connection and Flexible Cords			Clarification			No						Plugs are considered for Indoor Use only


						73			30.1			Resistance to Heat and Fire			Addition			Yes						Alternate test method for Particle Foam Material made of EPP and EPS


						74			32.101.2			UVC Irradiance Test			Clarification			Yes						Exposure time of 60min/day has been included from footnote


						75-76			Annex BB			Refrigerant Information			Addition			Yes						Additional refrigerants added, Burning characteristics modified


						77-79			Annex DD			Installation Manual for Flammable Refrigerants			Changes			No						Requirements added and deleted


						80			Annex DD.5			Repairing			Changes			No						Electrical Sealed components should not be repaired


						81			Annex DD.8			Purging			Clarification			No						Purging requirements slightly re-written for clarification


						82			Annex DD.12			Refrigerant Recovery			Clarification			No						Compressor heating during recovery not to be done


						83			Annex EE			Pressure Test			Clarification			Yes						Annex EE is restructured. The philosophy is that the maximum allowable pressure is defined by the manufacturer and marked on the system, and Annex EE is verifying that this pressure will not be exceeded.

Strength and fatigue tests are added to align with ISO 5149-2. These tests ensure that the system is capable to withstand the maximum allowable pressure.


						84			Annex FF.1			Leak Simulation Tests			Clarification			Yes						Rewritten for more clarity


						85-86			Annex FF.2			Leak Simulation Tests			Changes			Yes						The leak rate for testing enhanced tightness refrigerating systems is modified to match the lower leak rates assumed throughout this standard for these systems.


						87-90			Annex GG			Charge limits, ventilation requirements and
requirements for secondary circuits			Changes			Yes						It is considered unlikely that more than one refrigerating system leaks at the same time.
To clarify which topic of ISO 5149-1 is relevant.
This allows for the releasable charge to be applied to most charge limit methods


						91			GG.1.3.3			Charge limits, ventilation requirements and
requirements for secondary circuits			Addition			Yes						GG.1.3.3 is a new subclause clarifying when two rooms are connected enough to be considered a single space for the purpose of determining charge limits for A2 and A3 refrigerants.


						92			GG.2.1			Requirements for charge limits in unventilated areas			Addition			Yes						CF introduced. This introduces an upper limit for A2 and A3 refrigerants in very small rooms.


						93			GG.2.2			Fixed appliances using A2L refrigerants with incorporated integral circulation
airflow			Addition			Yes						Requirements for circulation airflow operation is aligned throughout Annex GG.


						94			GG.2.3			Fixed appliances using A2/A3 refrigerants with integral circulation airflow			Addition			Yes						The airflow equation in GG.2.3 builds on jet theory. The intention is to have a large leak, defined as the refrigerant charge leaking during 4 minutes, being diluted before the air jet travels across the room.


						95			GG.4			Requirements for mechanical ventilation within the appliance enclosure			Modification			Yes						The required ventilation rate is modified for enhanced tightness systems to take the lower leak rate into account.


						96			GG.5			Requirements for mechanical ventilation for rooms complying with
ISO 5149-3			Clarification			No						To clarify which clauses and subclauses of ISO 5149-3 are relevant.


						97			GG.7.3			Vibration Test			Modification			Yes						Vibration requirements are updated and the reference to ASTM D4728 removed.


						98			GG.8.2			Natural ventilation to outdoors			Clarification			Yes						Natural ventilation to an indoor space is covered by GG.1.3.2, and therefore deleted in GG.8. Natural ventilation to the outdoors is rewritten for improving readability.


						99			GG.8.3.2			Required airflow			Clarification			Yes						The required size of the room being ventilated to is modified to only take the additional charge into account.


						100			GG.9			Charge limits for appliances using A2L refrigerants connected via an air
duct system to one or more rooms			Addition			Yes						The appliances shall be connected via an air duct system to one or more rooms, the supply
and return air shall be directly ducted to the space. Open areas such as false ceilings shall
not be used as a return air duct;


						101			GG.10			Allowable charge for enhanced tightness refrigerating systems using
A2L refrigerant			Addition			Yes						GG.10 is restructured for readability and charge limits are increased.


						102			GG.11			Ventilation for enhanced tightness refrigerating systems using A2L
refrigerants			Clarification			No						GG.11 is restructured for readability and the ambiguous reference to GG.10.4 removed.


						103			GG.12			Safety shut-off valves for enhanced tightness refrigerating systems
using A2L refrigerants			Modification			Yes						GG.12 is rewritten to allow higher charge limits and to take into account that Annex QQ is added with methods for determining the releasable charge.


						104/105			GG.14			Allowable charge for enhanced tightness refrigerating systems using A2
or A3 refrigerant			Addition			Yes						GG.14 contains two methods for determining the charge limit for enhanced tightness refrigerating systems using A2/A3 refrigerants.
Upper limit of CF The upper limit of 0,35 is determined based on a series of leakage tests.


						106/107			GG.14.3			Requirement for enhanced tightness units with integral circulation airflow			Modification			Yes						The airflow equation in GG.14.3 builds on jet theory. The intention is to have a leak being diluted before the air jet travels across the room. Minimum air circulation flow. Leak Mass flow rate calculation for non-listed refrigerants


						108			JJ.1			Allowable openings of relays and similar components
to prevent ignition of A2L refrigerants			Clarification			No						Annex JJ test requirements are based on consideration of IEC 60079-15:2010, Clause 17, as applicable to the products within the scope of IEC 60335-2-40, and specific to the use of flammable A2L refrigerants.


						109			LL			Refrigerant detection systems for flammable refrigerants			Modification			No						Annex LL is rewritten and expanded to be almost a complete refrigerant detector standard. The references to other annexes and the main body of the standard is kept to a minimum to make it possible for the annex to become an independent IEC 60335 part, if this is requested at a later point in time.


						110			LL.3			Response time of the refrigerant detection system			Addition			Yes						The intention is to allow refrigerant sensors which can only detect a leak a limited number of times, and if exposed to very high concentrations can only detect refrigerant once. But when such a sensor is “used up” it needs keep giving an output indicating a leak, while giving a signal for replacement.


						111			LL.4			Refrigerant detection system calibration and short-term stability			Addition			No						The alarm set point shall not be adjustable. Recalibration other than self-recalibration shall not
be allowed. Service technicians are not expected to have sufficient competence to ensure an accurate calibration in the field.


						112			Table LL.2			Gas and vapour concentrations			Modification			No						Test gases are based on the list in the 2nd edition of UL 2075. However testing with trichloroethane is found irrelevant, as this substance is restricted under the Montreal Protocol.

Hexamethyldisiloxane is added to the list since siloxanes are used in cosmetics.


						113			LL.6			Refrigerant poisoning and oil spray test			Addition			Yes						LL.6 is based on the AHRTI Project 9014: Refrigerant Detector Characteristics for Use in HVACR Equipment.


						114			LL.8			Humidity test			Addition			Yes						LL.8 is based on EN 50194-1:2009, 5.3.8.1.


						115			LL.9			Temperature Test			Addition			Yes						LL.9 is inspired by IEC 60079-29-1:2016, 5.4.6.


						116/117			LL.10			Vibration requirements			Addition			Yes						LL.10 is based on 60079-29-1:2016, 5.4.12.2.2.
Alternatively, the refrigerant sensor may be tested using the vibration test of 21.101


						117			LL.11			Ignition Test			Addition			Yes						LL.11 is inspired by EN 50194-1:2009, 5.3.15.


						118			LL.12			Refrigerant detection system self-test routine			Addition			Yes						LL.12 is inspired by IEC 60079-29-1:2016, 4.2.9.6.


						119/120			LL.14			Refrigerant detection system self-test routine
Refrigerant sensor identification			Addition			Yes						The intention is to have sufficient information to allow service technicians to replace the sensor with an equivalent device.


						121			MM.2			Refrigerant sensor location confirmation test			Modification			Yes						MM.2 is rewritten to take into account that it is irrelevant to test so high air flows that a leak will not create a hazard.


						122			NN			Flame arrest enclosure verification test for A2L refrigerants			Modification			Yes						Annex NN test requirements are based on consideration of IEC 60079-15:2010, Clause 17, as applicable to the products within the scope of IEC 60335-2-40, and specific to the use of flammable A2L refrigerants.


						123			OO			UV Radiation conditioning			Deletion			Yes						The effect of UV radiation on wiring is covered by IEC 60335-1.


						124			PP			Leak detection system confirmation test for flammable refrigerants			Addition			Yes						Annex PP is a new annex for verification of leak detection systems. The concept is to measure the time from the start of a leak to mitigation measures being active. This allows for leak detection being based on other principles than refrigerant detectors.

For refrigerant detectors the time required to detect a leak depends on the location of the refrigerant detector, and this annex can therefore not be applied to remote refrigerant sensors.


						125/126			PP.2.2.3.2			Enhanced tightness refrigerating systems			Modification			Yes						The leak rate is based on Equation GG.43 in GG.14.3.


						127/128			Annex QQ			Methods for determining releasable charge												Annex QQ has three methods for determining releasable charge:
- QQ.2 is applying a simulated leak to the atmosphere
- QQ.3 is applying a simulated leak to a volume at atmospheric pressure. The intention is to avoid releasing large amount of refrigerant to the atmosphere during the test. This test method relies on estimating the reaction time of the leak detection system
- QQ.4 is a mixed method approach, where the maximum charge in each part of the refrigerating system is determined by calculation or test, and the summing up of the charge available to be released should a leak occur. This test method also relies on estimating the reaction time of the leak detection system

Both QQ.3 and QQ.4 assume an enhanced tightness system.


						129			QQ.5			Time before the leak is detected, tr1			Addition			Yes						Estimation of reaction time from leak to refrigerant sensor output is used by QQ.3 Estimation of reaction time from leak to refrigerant sensor output is used by QQ.3 and QQ.4.


						130			QQ.6			Test conditions for releasable charge limited systems			Modification			Yes						Test conditions are aligned with PP.3.4.
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Final Comments IEC 60335-2-40 - Ed8 CDV.docx
		Template for comments and secretariat observations

		Date: 

		Document: ISO/







		1

		2

		3

		4

		5

		6

		7



		MB1


		Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)

		Paragraph/
List item/
Note/
(e.g. Note 2)

		Type of com-ment2

		Comment (justification for change)

		Proposed change

		Secretariat observations
on each comment submitted











		Template for comments and secretariat observations

		Date: 8/23/2023

		Document: 61D_506e_CDV

		Project:







		MB/NC1

		Line number

(e.g. 17)

		Clause/ Subclause

(e.g. 3.1)

		Paragraph/ Figure/ Table/

(e.g. Table 1)

		Type of comment2

		Comments

		Proposed change

		Observations of MS









		IN

		140

		Foreword

		

		Ed

		The existing wording replaces 6th Ed with 7th Ed. 

		This eighth edition cancels and replaces the seventh edition published in 2022. This edition constitutes a technical revision.

		



		IN

		

		3.1.9

		

		Ed

		The 8th Ed deletes the definition 3.1.9 “Normal Operation” whereas this is still used in in many clauses like 3.143, 7.1 etc

		Add the 3.1.9 clause back from the 7th Ed to 8th Ed CDV.

		



		IN

		380

		3.4.2

		

		Ed

		Instead of the word “Replacement”, use the word “Addition” and continue to keep the definition of “Normal Operation” in 3.1.9 from Ed 7



Also, the definition of SELV should be the same as IEC 60335-2. SELV is a universal term and should not be different for different appliances. If definition is changed, then it should a replacement of 3.4.2

		3.4.2 Addition

		



		IN

		1082

		13.2

		

		Te

		There is no upper limit of rated power in the scope. 2 mA is a very relaxed value. Also limits based on whether accessible or not accessible is misleading.  Manufacturers do not know where it is going to be installed unless in the instruction manual a warning can be given that the unit not to be installed where the unit is accessible to general public or user.  



		

		



		IN

		1468-1469

		22.40

		

		Ed

		Purpose of the line “The second paragraph is not available” is not clear. Why is the clause for remote operation omitted whereas the Note mentions the Equipment in Scope of definition of remote operations are Refrigerators and ACs?

		

		



		IN

		1475-1478

		22.49,22.51

		

		Ed

		Clarity needed on the “Replacements” Why the clauses 22.49 and 22.51 are not applicable?

		

		



		IN

		3321-3323

		GG 10.1

		

		Ed

		Language changed slightly for more clarity on individual units.

		Allowable charge for ETRS systems – A2L refrigerants - “For individual indoor units, when tested in accordance with ISO 5151, ISO 13253, or ISO 15042 

 – the cooling capacity shall not exceed 35 kW at T1 conditions. 

 – for heating only appliances, the heating capacity shall not exceed 35 kW at H1 conditions.”

		



		IN

		4619

		QQ 3.2

		

		Ed

		Language confusing and needs clarity on 63 deg C is wrongly mentioned as pressure or pressure is to be checked at 63 deg C

		

		



		IN

		4685

		QQ 4.3.1

		

		Ed

		Language confusing. Remove “of”

		….is the apparent density in the evaluated part I in kg/m3

		



		IN

		2423

		DD 4.9

		

		Te

		Add the word “Actual” before refrigerant. 

		The Actual Refrigerant Charge is in accordance…..

		



		IN

		

		PP.2.1.4

		(PP.1)

		ed

		Equation:    At = 2,4 × ṁleak / (LFL × ht)



Compares different units on each side:

[m²] = [s / m]



		Add units to the conversion factor 2,4 to take care of the mismatch of units or further explain how these values should be understood.

		



		IN

		

		PP.2.2.2

		(PP.2)

		ed

		Equation:   ṁleak = 4 × LFL



Compares different units on each side:

[g/s] = [kg/m³]

		Add units to the conversion factor 4 to take care of the mismatch of units or further explain how these values should be understood.

		



		IN

		

		PP.2.2.2

		(PP.3)

		ed

		Equation:   ṁleak = 4,17 × mc

Compares different units on each side:

[g/s] = [kg]

		Add units to the conversion factor 4,17 to take care of the mismatch of units or further explain how these values should be understood.

		



		IN

		

		PP.2.2.2

		(PP.x)

		ed

		Equations:

Compare different units on each side.

		Add units to the conversion factors xyz to take care of the mismatch of units or further explain how these values should be understood.

		



		IN

		

		DD.4.9

		

		te

		Add the word “Actual”

		Actual refrigerant charge is in accordance with the room size within…
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IEC_60335-2-40 Rev 01 National Differences.docx
In Household and similar electrical appliances – Safety – Part 2-40: Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers  



Annex DD: Add the word “Actual” in DD 4.9 to read as follows - Actual refrigerant charge is in accordance with the room size within…

Annex GG: Delete Clause 14.  \\This is in line with the 4th Ed of UL 60335-2-40. Clause GG 14 of IEC 60335-2-40 7th Ed asks for exorbitantly high charge sizes for A3 refrigerants upto m2 without airflow circulation which can be very dangerous.












In Clause 1. Scope paragraph 6 is replaced as 

This standard does not take into account refrigerants other than refrigerant safety groups as defined by ISO 817 as follows:

a) A1;

b) B1 

c) A2L, A2, and A3, refrigerants.



Modification by adding the following to Clause 6.2 of the Part 1:

Appliances or parts of appliances intended for outdoor use shall be at least IPX4 or equivalent as per IS /IEC 60529.

Appliances shall be classified according to the accessibility either as APPLIANCE ACCESSIBLE TO THE GENERAL PUBLIC or as APPLIANCE NOT ACCESSIBLE TO THE GENERAL PUBLIC.



Modification of Clause 7.1 of the Part 2 to add the following dashed items after the first dashed item in the “Addition”:

For APPLIANCES NOT ACCESSIBLE TO THE GENERAL PUBLIC, the classification according to Clause 6.101 shall be marked as “CAUTION – appliance shall be installed in areas with restricted access or at a level not less than 2.5 m.

Modification by adding to clause 7.1:

The short-circuit current rating (SCCR) as determined in Annex 101. for motor controllers, equipment control panels, overall equipment panels, or industrial control panels when employed with multiple motor load and combination load equipment.

The short-circuit current rating of motor controllers, overall equipment panels, equipment control panels, or industrial control panels shall include the following marking or the equivalent as specified for the motor controllers, equipment control panels, overall equipment panels or industrial control panels: "Short-circuit current: ____kA rms symmetrical, ___V maximum.

For motors controlled by adjustable speed drive, FLA shall be replaced with either the motor's maximum operating current (MOC) or the rated input current of the power conversion equipment. When there is bypass utilized, the FLA shall be replaced with the largest of the motor's MOC, the rated input current to the power conversion equipment or the FLA of the motor.







Modification by adding the following to Clause 19.7 of the Part 1:

High-side refrigerant pressures shall be monitored during the locked condenser fan test in order to determine maximum pressures. For Stirling refrigeration systems, the gas pressure shall be monitored by a pressure gauge on the motor enclosure during locked cooling fan test to determine maximum pressures. The maximum measured pressure shall not exceed 1/3 of the ultimate strength of the subject component as per the test of Clause 101.

If the motors have been previously tested with their protection method in accordance with the one of the following standards, the tests of Clause 19.7 are not required:

– Impedance Protected Motors

– Thermally Protected Motors

– Electronically Protected Motors

–  Motors with inherent overheating protection

If safety of the motor depends upon the operation of an adjustable speed drive incorporating a mechanical overload relay or internal solid state motor overload protection that has been evaluated to IEC 61800-5-1 the adjustable speed drive shall comply with all of the following applicable requirements:

a) The adjustable speed drive shall be marked for "Equipment incorporating internal overload protection”;

b) The adjustable speed drive shall be utilized on a motor that is within the ratings of the adjustable speed drive; and

c) Mechanical overload relay set per Clause 19.7

In case of doubt, compliance is checked by the test of Clause 19.7. The temperature of the motor windings shall not exceed the limits specified in Clause 19.7.

Mechanical overload relay shall be responsive to motor current and rated to set to trip at not more than the percentage of the motor nameplate full-load current rating specified in Table 19.7. If the percentage protection specified in Column A of Table does not correspond to the percentage value of an overload relay of a standard size, the device of the next higher size may be used. However, the overload device of the next higher size shall protect against currents exceeding the percentage values specified in Column B of Table 19.7.

		

		Maximum percent of full-load current rating protection



		

		A

		B



		Motor with marked service factor no less than 1.15

		125

		140



		Motor with a marked temperature rise no more than 40°C

		125

		140



		Any other motor

		115

		130









Modification to add the following to Clause 19.11.1 of the Part 1:

In order to ensure that the HEATING SYSTEMS are continuously energized. SELF-RESETTING THERMAL CUTOUTS should be short-circuited unless they comply with Clause 24.1.4, the number of cycles of operation being 100000.



Modification of Clause 19.102 of the Part 2 by adding the following dashed item to NOTE 1:

– loss of heat transfer medium flow, to include the following

– condenser fan failure;

– evaporator fan failure (if evaporator has defrost heater in accordance with Clause 19.101); and

– cooling water failure (completely shut off and/or partially restricted)



Modification of Clause 20.1 of the Part 2 by adding the following:

The test is conducted with shelving installed if shipped within the unit. Each horizontally-hinged door that provide access to the refrigerated storage compartments of chest-type units and that may cause injury to persons upon unintentional closing shall be:

a) Counterweighted,

b) Spring loaded, or

c) Provided with an automatic latch to retain them in the open position. Action members, such as springs and latches that may cause injury to persons due to pinching or the like, shall be enclosed or guarded.

Modification to add the following to Clause 22.46 of the Part 1:

Annex R evaluation is not required for adjustable speed drives that have been evaluated to IEC 61800-5-1, IEC 61800-5-2 if the adjustable speed drive PROTECTIVE ELECTRONIC CIRCUIT was evaluated as a safety function in IEC 61800-5-2 (SIL2) 



Modification to replace Clause 22.110 of the Part 2 with the following:

22.110 The REFRIGERANT CHARGE of a FLAMMABLE REFRIGERANT in self-contained appliances with an incorporated REFRIGERANT UNIT or motor-compressor shall not exceed 13m3 × LFL of the FLAMMABLE REFRIGERANT. The LFL is expressed in kg/m3. The LFL values for refrigerants are given in Table 102 and used as WCF values for refrigerant blends.

		[bookmark: _Hlk135746538]Refrigerant designationa

		Description

		Formula (nominal composition mass fraction %)

		Safety groupf

		Auto ignition temperature

		Hot surface ignition temperatureg

		Maximum allowable surface temperatureg

		Densityb

		Molar massc at nominal compositionh

		Molar massc at worst case formulationi

		Lower flammable limitb,d at nominal compositionhej

		Lower flammability limitb,d at worst case formulationiej



		

		

		

		

		°C

		°C

		°C

		kg/m3

		kg/ kmol

		kg/ kmol

		kg/m3

		kg/m3



		

		

		

		

		

		(A2L only)

		

		

		

		

		

		



		R32

		Difluoromethane

		CH2F2

		A2L

		648

		> 800

		700

		2,13

		52,0

		NA

		0,307

		NA



		R50

		Methane

		CH4

		A3

		645

		 

		545

		0,65

		16,0

		NA

		0,032

		NA



		R143a

		1,1,1 – Trifluoroethane

		CF3CH3

		A2L

		750

		 

		650

		3,43

		84,0

		NA

		0,282

		NA



		R152a

		1, 1 – Difluoroethane

		CHF2CH3

		A2

		455

		 

		355

		2,70

		66,0

		NA

		0,130

		NA



		R170

		Ethane

		CH3CH3

		A3

		515

		 

		415

		1,23

		30,1

		NA

		0,038

		NA



		R290

		Propane

		CH3CH2CH3

		A3

		470

		 

		370

		1,80

		44,1

		NA

		0,038

		NA



		R600

		n-Butane

		CH3CH2CH2CH3

		A3

		365

		 

		265

		2,37

		58,1

		NA

		0,038

		NA



		R600a

		Isobutane

		CH(CH3)3

		A3

		460

		 

		360

		2,37

		58,1

		NA

		0,043

		NA



		R1150

		Ethylene

		CH2=CH2

		A3

		425

		 

		 

		1,15

		28,1

		NA

		0,036

		NA



		R1270

		Propylene

		CH2=CHCH3

		A3

		455

		 

		355

		1,72

		42,1

		NA

		0,046

		NA



		E170

		Dimethyl ether

		(CH3)2O

		A3

		235

		 

		135

		1,88

		46,1

		NA

		0,064

		NA



		R142b

		1-chloro-1,1-difluoroethane

		CH3CCIF2

		A2L

		750e

		 

		650

		4,11

		100,5

		NA

		0,329

		NA



		R1234yf

		2,3,3,3-tetrafluoro-1-propene

		CF3CF=CH2

		A2L

		405

		> 800

		700

		4,66

		114,0

		NA

		0,289

		NA



		R1234ze(E)

		Trans-1,3,3,3-tetrafluoro-1-propene

		CF3CF=CHF

		A2L

		368

		> 800

		700

		4,66

		114,0

		NA

		0,303

		NA



		R-444A

		R-32/152a/1234ze(E)

		(12/5/83)

		A2L

		ND

		> 800

		700

		4,03

		98,7

		95,2

		0,324

		0,323



		R-444B

		R-32/152a/1234ze(E)

		(41.5/10/48.5)

		A2L

		ND

		> 800

		700

		3,02

		72,8

		73,0

		0,277

		0,277



		R-447A

		R-32/125/1234ze(E)

		(68/3.5/28.5)

		A2L

		ND

		 

		 

		2,61

		63,0

		63,1

		0,304

		0,330



		R-447B

		R-32/125/1234ze(E)

		(68/8/24)

		A2L

		ND

		> 800

		700

		2,58

		63,1

		63,1

		0,312

		0,312



		R-451A

		R-1234yf/134a

		(89.8/10.2)

		A2L

		ND

		> 800

		700

		4,61

		112,7

		112,7

		0,322

		0,346



		R-451B

		R-1234yf/134a

		(88.8/11.2)

		A2L

		ND

		> 800

		700

		4,60

		112,6

		112,6

		0,322

		0,341



		R-452B

		R-32/125/1234yf

		(67/7/26)

		A2L

		ND

		> 800

		700

		2,60

		63,5

		63,7

		0,309

		0,310



		R-454A

		R-32/1234yf

		(35/65)

		A2L

		ND

		> 800

		700

		3,29

		80,5

		81,8

		0,273

		0,278



		R-454B

		R-32/1234yf

		(68.9/31.1)

		A2L

		ND

		> 800

		700

		2,56

		62,6

		63,0

		0,307

		0,301



		R-454C

		R-32/1234yf

		(21.5/78.5)

		A2L

		ND

		> 800

		700

		3,71

		90,8

		92,5

		0,286

		0,291



		R-455A

		R-744/32/1234yf

		(3/21.5/75.5)

		A2L

		ND

		> 800

		700

		3,63

		87,5

		87,7

		0,316

		0,317



		R-457A

		R-32/1234yf/152a

		(18/70/12)

		A2L

		ND

		> 800

		700

		3,58

		87,6

		88,0

		0,215

		0,216



		R-468A

		R-1132A/32/1234yf

		(3.5/21.5/75)

		A2L

		ND

		> 800

		700

		3,69

		88,8

		90,4

		0,265

		0,270
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		2ND PANEL MEETING ON SELECTION, OPERATION, AND MAINTENANCE OF RACS UNDER REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03	

		21 March 2023

		1100-113h

		WebEx











MEMBERS PARTICIPATED:

		1. 

		Shri Shankar Sapaliga, ICA (Convener)

		shankar.sapaliga2@gmail.com



		2. 

		Shri Ajit Panicker, Personal Capacity

		ap@novainitiative.com



		3. 

		Shri B K Mukhopadhyay, VOICE

		mukhopadhyay.bhaskar@gmail.com



		4. 

		Shri Harsh Vardhan Pant, RAMA

		harshpant@yahoo.com



		5. 

		Shri Rahul Ramtekkar, JC Hitachi

		rahul.ramtekkar@jci-hitachi.com



		6. 

		Shri Sandip Shelke, Blue Star

		sandips@bluestarindia.com



		7. 

		Ms Sneha Harsora, Blue Star

		snehaharsora@bluestarindia.com



		8. 

		Ms Khushbu Jyotsna Kindo, BIS

		med@bis.gov.in







Item 0       WELCOME AND OPENING REMARKS



0.1 Welcome & Opening remarks by H(MED), BIS



On behalf of H(MED), Ms Khushbu Jyotsna Kindo, MS welcomed the Convener and Panel members to the meeting. She informed that the proposed document on Heating, ventilation, and air conditioning (HVAC) system Code is a vision document for HVAC application for the benefit of users. She urged members to provide feedback on the index so that work of the drafting of standard may be initiated.



0.2 Welcome & Opening remarks by Convener



Shri Shankar Sapaliga (Convener) apprised the members on the draft index and on Part 1 of the working draft covering room air conditioner. He informed on the international standards referred to while preparation of the draft index. He also apprised the members of the ISHRAE standard on installation and commissioning and requested members to provide feedback on draft index so that right expert can be nominated for working on a particular topic. 





Item 1 ITEM FOR DISCUSSION

MS presented the draft index prepared by the Convener and index of the ISHRAE standard on installation and commissioning. 



Shri Ajit Panicker requested that as a lot of contents are already available hence a list them out so that area/topics where work is required can be identified and members can volunteer to work on the topics. 



Shri Rahul Rametkkar suggested to link the draft with ECBC also as it covers energy requirement of several equipments. For selection criteria relevant requirements can be referred/mapped. He further suggested that CPWD and several state departments float tender/issue installation manual that can be reviewed and also they may be made a part of this Panel as they do several Government/private projects.



Shri Harsh Vardhan Pant of RAMA appreciated the work by the Convener on preparing the draft index. He informed that it be shared with RAMA members and feedback and nomination will be provided shortly.



MS showed the Table of content of the ‘National Electrical Code 2023’.

It was agreed that MS will the draft index, table of content of NEC, and working drafts with the Panel for feedback.



ITEM 2  ANY OTHER BUSINESS



There being no other business the meeting ended with a vote of thanks to the Convener and members.

2
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Recommended Corrections

				Recommended Corrections-Draft Indian Standard 
Glossary of terms used in Refrigeration and air conditioning
(Second Revision of IS 3615)

								12/12/23

				Sl No		Term		Current Definition		Corrected Definition		Reason/Explanation for the correction



				1		Absorbent		A material which, due to an affinity for certain substances, extracts one or more such substances from a liquid or gaseous medium with which it is in contact and which changes physically or chemically, or both, during the process. Calcium chloride is an example of a solid absorbent, while solutions of lithium chloride, lithium bromide, and the ethylene glycols are examples of liquid absorbents		A material which, due to it's affinity for certain substances, extracts one or more such substances from a liquid or gaseous medium with which it is in contact and which changes physically or chemically, or both, during the process. Calcium chloride is an example of a solid absorbent, while solutions of lithium chloride, lithium bromide, and the ethylene glycols are examples of liquid absorbents		More Precise

				2		Absorber		It is a device containing liquid for absorbing refrigerant vapour or other vapours. In an absorption system, it is that part of the low side used for absorbing refrigerant vapour. 		It is a device containing an absorbent for absorbing refrigerant vapour or other vapours. In an absorption system, it is that part of the low side used for absorbing refrigerant vapour. 		More Precise

				3		Access Door 		A door provided in a unit casing, wall, floor, ceiling, duct etc., to permit inspection, entrance, or availability to concealed parts or devices. 		A door provided in a unit casing, wall, floor, ceiling, duct etc., to permit access for inspection, entrance, or accessibility  to concealed parts or devices. 		More Precise

				4		Activated Carbon 		It is a form of carbon made porous by special treatment by which it is capable of absorbing various odours, anesthetics, and other vapours. 		It is a form of carbon specially processed to have small pores by which is capable of absorbing various odours, anesthetics, and other vapours. It is also called Activated Charcoal.		More Precise

				5		Adiabatic Process 		It is a thermodynamic process during which no heat is extracted from or added to the system.		It is a thermodynamic process in which no exchange of heat or matter takes place between the thermodynamic system and surrounding. In an adiabatic process energy is transferred only as work.		More Precise

				6		Air		The atmosphere; the mixture of invisible, odourless, tasteless gases (Nitrogen, Oxygen and others) that surrounds the earth		The Earth’s atmosphere; the mixture of many invisible, odourless, tasteless gases (Nitrogen, Oxygen and others) that surrounds the earth		More Precise

				7		Air Conditioning 		It is the process of treating air i.e to control its temperature, humidity, motion and purity of air		It is the process of treating (Conditioning) air to simultaneously control its temperature, humidity, distribution and quality.		More Precise

				8		Air Conditioning, Comfort 		It is the process of treating air so as to control simultaneously its temperature, humidity, cleanliness and distribution to meet the comfort requirements of the occupants of the conditioned space		It is the process of treating air so as to control simultaneously its temperature, humidity, quality and distribution to meet the comfort requirements of the occupants of the conditioned space		More Precise

				9		Air Conditioning, Industrial 		It is the process of air conditioning for other uses other than comfort.		It is the process of air conditioning for requirements other than comfort.		More Precise

				10		Air Conditioning Unit 		It is an assembly of equipment for the treatment of air so as to control simultaneously its temperature, humidity, cleanliness, and distribution to meet the requirements of a conditioned space.		It is an assembly of equipment for the treatment of air so as to control simultaneously its temperature, humidity, quality, and distribution to meet the requirements of a conditioned space.		More Precise

				11		Air Conditioning Unit, Cooling (Heating) 		It is a specific air-treating combination, consisting of means for ventilation, air circulation, air cleaning, and heat transfer, with control means for cooling (or heating).		It is a specific air-treating combination, consisting of means for ventilation, air circulation, air cleaning, and with control means for cooling (or heating).		More Precise

				12		Atomization		It is the process of reducing to fine spray		It is the process of reducing a fluid to fine spray		More Precise

				13		Gas		Gas is a status of substance whose evaporation from its liquid state is complete and which, within acceptable limits of accuracy, satisfies the perfect gas laws		A gas is defined as a s​tate of matter consisting of particles that have neither a defined volume nor defined shape because of less intermolecular force.		More Precise

				14		Hygroscopic		Absorptive of moisture; readily absorbs and retains moisture		Substances which has got the nature of attracting and holding water molecules from the surrounding environment, which is usually at normal or room temperature		More Precise

				15		Isopsychric		It is state of constant relative humidity		It is a state in which evaporation and condensation are both absent or precisely balance one another and as a result the relative humidity remains constant.		More Precise

				16		Oil		Oil is various viscous, combustible, water-immiscible liquids that are soluble in certain  organic solvents, and may be animal, vegetable, mineral, or synthetic in origin.		 An Oil is  any various viscous, combustible, water-immiscible liquid which is soluble in certain  organic solvents, and may be extracted from animals, vegetables, minerals, or synthetics.		More Precise

				18		Pulldown Test 		It is first operational check on a refrigerating installation to measure the time taken to pull the temperature down to the desired conditions, while also measuring the temperatures, pressures, and associated data.		It is the first operational check on a refrigeration installation to measure the time taken to pull the temperature down to the desired conditions, while also measuring the temperatures, pressures, and associated data.		More Precise

				19		Throttling, of a Fluid 		It is an irreversible adiabatic process which consists of lowering pressure by an expansion without work. It is an irreversible adiabatic process without work, with no change in kinetic or potential energy.		It is an irreversible adiabatic process which consists of lowering pressure by an expansion without work. 		More Precise





Recommended Inclusions

				Recommended Inclusions of terms to Draft Indian Standard 
Glossary of terms used in Refrigeration and air conditioning
(Second Revision of IS 3615)


				Sl No		Terms		Definitions

				1		absolute filter		filter having an efficiency of 99.90% or higher, capable of dealing with particle sizes down to 0.01 micrometer; a HEPA filter. See [[HEPA filter]].

				2		absolute humidity		Absolute humidity is the measure of water vapor (moisture) in the air, regardless of temperature. It is expressed as grams of moisture per cubic meter of air (g/m3). 

				3		absolute pressure		a positive value of a pressure when the datum pressure is absolute zero.

				4		absolute temperature		temperature as measured above absolute zero.

				5		absolute vacuum		space totally void of matter (theoretical). 

				6		absolute viscosity		force per unit area required to produce unit-relative velocity between two parallel areas of fluid unit distance apart. Also called coefficient of viscosity.

				7		absolute zero temperature		zero point on an absolute temperature scale. See [[Kelvin temperature]]; [[Rankine temperature]].

				8		absorptance		(1) absorbed portion of the radiant energy striking a surface. (2) ratio of the radiant flux absorbed by a body to that incident upon it. Compare to [[reflectance]].

				9		absorptivity		absorbed portion of the radiant energy striking unit area of a substance. Compare to [[absorptance]].

				10		acceptable indoor air quality		air in which there are no known contaminants at harmful concentrations as determined by cognizant authorities and with which a substantial majority (80% or more) of the people exposed do not express dissatisfaction.

				11		acceptable performance		a component or system able to meet specified design parameters under actual load.

				12		acceptable thermal environment		an environment that a substantial majority of the occupants would find thermally acceptable.

				13		acceptance angle		the angular zone within which radiation is accepted by the receiver of a concentrator. Radiation is said to be accepted because radiation incident within this angle reaches the absorber after passing through the aperture.

				15		accidental release		unanticipated emission of a regulated substance or other extremely hazardous substance into the ambient air from a stationary  source.

				16		acoustic anemometer		device to sense velocity of air at a point by use of the Doppler effect on the velocity of sound. It may also sense temperature.

				21		active tracer gas release		controlled release of a tracer gas by a pressurized system or pump. (Term is used in ventilation rates measurement.)

				22		active chilled beam		convector with integrated air supply where primary air plus induced air pass through the cooling coil(s). Cooling medium is generally water.

				23		active power		the product of the voltage across a branch of an alternating current circuit and the component of the electric current that is in phase with the voltage.

				24		actuator		device, either electrically, pneumatically, or hydraulically operated, that acts as a motor to change the position of movable devices such as valves or dampers.

				25		acute toxicity		the adverse health effect(s) from a single, short-term exposure, as might occur during an accidental release of refrigerants or other toxic chemicals. 

				26		adaptive model		a model that relates indoor design temperatures or acceptable temperature ranges to outdoor meteorological or climatological parameters.

				28		adjusted net total capacity		the gross sensible capacity less the actual fan power. (Also see [[gross sensible capacity]].)

				29		adopting authority		the agency or agent that adopts a standard.

				30		ADPI		[[air diffusion performance index]]

				31		aerodynamic excitation		time varying loads acting on the blades of a fan due to nonconformities of the airflow. Note: spatial nonuniformities of airflow, which are steady in time, give rise to harmonic excitation at frequencies which are integer multiples of the rotation rate of the fan. Time excitations of the airflow give rise to random excitation. Turbulence of the airflow gives rise to random excitation.

				33		age of air		time of passage of air from one point to another within an indoor space.

				34		air/cloth ratio		value used in dust collector calculations to measure air velocity through the bag filter media. Note: calculated by dividing active volumetric airflow by the effective area of the cloth media.

				35		air/gas ratio		ratio of the air volume to the gas volume. A specified ratio is necessary to achieve a desired character of combustion.

				36		air/mass ratio		ratio of the mass of atmosphere in the actual earth to sun path to the mass which would exist at sea level if the sun were directly overhead.

				37		air/media ratio		value used in dust collector calculations to measure air velocity through non-cloth bag filter media (e.g., paper cartridges). Note: calculated by dividing active volumetric airflow by the effective area of the cloth media.

				38		airborne particles		impurities as solid or liquid particulate matter from whatever source.

				39		airborne sound		sound that reaches the point of detection by radiation through the air.

				40		airflow		(1) movement of air usually within boundaries (such as ducts). (2) the volume of air per unit time.

				41		airflow rate (Q)		the volume of standard air per unit of time that moves past a given plane, expressed in cubic feet per minute (cfm) or liters per second (L/s).

				42		airflow resistance		deterrent (due to friction, change of direction, etc.) to the passage of air within an air-distribution system and/or equipment.

				43		airflow retarder		material or construction that adequately impedes transmission of air under specified conditions. Compare to [[structural barrier]]; [[water vapor retarder]].

				44		airfoil		a cross sectional blade shape of a fan type that is used to optimize flow to reduce turbulence.

				45		airborne droplet nuclei		particles are released when an infected host coughs or sneezes; droplet nuclei are formed when mucus coating these particles evaporates and the virus becomes airborne. Also known as quanta.

				46		airing		natural ventilation by window opening.

				47		airtight construction		construction in which the building envelope is designed with a continuous air barrier.

				48		airtightness		qualitative term describing the integrity of the building envelope relative to air permeation; the resistance of the building envelope to the flow of air and entrained moisture. Compare to [[air infiltration]].

				49		AK factor		the effective area of an air terminal device equal to the measured airflow rate divided by the velocity reading of a particular instrument used in a prescribed manner.

				51		alkylbenzene		a synthetic hydrocarbon composed of a benzene ring attached to one or more saturated hydrocarbon chains.

				52		allocation device		a device that monitors parameters used to determine the net HVAC energy consumed in conditioning an individual unit.

				53		alteration		a replacement or addition to a building or its systems and equipment; routine maintenance, repair, and service or a change in the building’s use classification or category shall not constitute an alteration.

				54		alternating current		electric current in an electrical circuit that periodically reverses polarity. See also [[frequency]].

				55		alternative energy sources		nondepletable sources alternative to energy derived from combustible waste or heat recovery processes.

				56		ambient air		air within a defined space. Air surrounding a building, the source of outdoor air brought into a building, etc. (Usually outdoor air or the air in an enclosure under study).

				57		ambient air conditions		characteristics of the environment. For example, temperature, relative humidity, pressure, and motion.

				58		ambient noise		all noise associated within a given environment at a given time, including noise from the sound source of interest (e.g., background noise plus the particular sound of interest). Compare to [[background noise]].

				59		ambient pressure		(1) environmental pressure in which a device operates. (2) pressure of the medium surrounding a device. (3) the pressure of the surroundings relative to zero absolute pressure.

				60		ambient temperature		temperature of the medium (such as air, water, or earth) into which the heat of equipment is dissipated.

				61		ammonia refrigerant		anhydrous ammonia (NH3).

				62		anechoic termination		device placed at the end of a test duct to prevent excessive reflection of the sound waves back into the test duct where they would interfere with the waves to be measured.

				63		aneroid barometer		a barometer in which a change of atmospheric pressure relative to a vacuum bends a metallic surface connected to a pointer.

				64		aneroid capsule		thin, disc-shaped box or capsule, usually metallic, partially evacuated and sealed, held extended by a spring, that expands and contracts with changes in atmospheric or gas pressure.

				65		angle of discharge		the largest included angle between center lines of principal jets of the primary airstream.

				66		angle of incidence		the angle between the solar beam and the normal to the aperture plane of the solar collector.

				67		angle valve		valve in which the inlet and outlet are at an angle, usually 45° or 90°.

				68		annual fuel-utilization efficiency (AFUE)		the ratio of annual output energy to annual input energy, which includes any nonheating season pilot input loss and, for gas- or oil-fired furnaces or boilers, does not include electric energy.

				69		annual heating load		the heating load for the entire one-year simulation period (e.g., for hourly simulation programs, this is the sum of the hourly heating loads for the one-year simulation period).

				70		annual incident unshaded total solar radiation		sum of direct solar radiation and diffuse solar radiation that strikes a given surface for the entire one-year simulation period when no shading is present (e.g., for hourly simulation programs, this is the sum of the hourly total incident solar radiation for the one-year simulation period).

				71		annual mean zone air temperature		the average zone air temperature for the one-year simulation period (e.g., for hourly simulation programs, this is the average of the hourly zone air temperatures for the one-year simulation period).

				72		annual sensible-cooling load		sensible-cooling load for the entire one-year simulation period (e.g., for hourly simulation programs, this is the sum of the hourly sensible cooling loads for the one-year simulation period).

				73		annual transmitted solar radiation		sum of direct solar radiation and diffuse solar radiation that strikes a given surface for the entire one-year simulation period when no shading is present (e.g., for hourly simulation programs, this is the sum of the hourly total incident solar radiation for the one-year simulation period.)

				74		annular flow		form of two-phase flow in a pipe where the gas forms the core and the liquid flows annularly against the internal walls of the pipe.

				75		anticipating control		control methodology that is actuated faster than normal to produce a smaller differential of the controlled variable.

				76		antisiphon valve		valve or mechanical device that eliminates siphon flow.

				77		APLV		[[application part-load value]]. See [[part-load value]].

				78		apparatus dew point (ADP)		the effective coil surface temperature when there is dehumidification. This is the temperature to which all the supply air would be cooled if 100% of the supply air contacted the coil. On the psychrometric chart, this is the intersection of the condition line and the saturation curve, where the condition line is the line going through entering air conditions with slope defined by the sensible heat ratio ([gross sensible capacity]/[gross total capacity]). (Also see [[gross sensible capacity]] and [[gross total capacity]].)

				79		apparent load		a value that can be calculated for a system based on the quantity of the fluid flow, the average temperature of the entering fluid, and the average temperature of the space.

				80		apparent power		product of the volts and amperes of a circuit. This product generally is divided by 1000 and designated in kilovolt-amperes (kVA). It comprises both real and reactive power.

				81		apparent solar time		time based on the apparent angular motion of the sun across the sky, with solar noon the time the sun crosses the meridian of the observer.

				82		apparent temperature		temperature of an object as determined from the measured radiance.

				83		apparent thermal conductivity		measured property of a material or assembly of materials; heat flows by a combination of conduction, convection, radiation, and latent heat exchange and may depend on orientation, direction, or both. The specific test conditions (i.e., sample thickness, orientation, environment, environmental pressure, surface temperature, mean temperature, temperature difference, and moisture distribution) should be reported with the values. The symbol K is used to denote the lack of pure conduction or to indicate that all values reported are apparent. Materials with a low apparent thermal conductivity are called insulation materials.

				84		apparent volumetric efficiency		on an indicator card, the ratio of suction line length to stroke.

				85		application part-load value (APLV)		part-load value based on operation at actual design conditions. Typically used in system design and specification.

				86		application rating		a rating based on tests performed at application rating conditions (other than standard rating conditions).

				87		application-specific controller (ASC)		digital controller dedicated to a specific application, such as a VAV box or water-source heat pump.

				88		approximate lethal concentration (ALC)		the concentration of a substance, such as a refrigerant, that is lethal to even a single test animal when tested by the same conditions as for an LC50 test.

				89		aquastat		thermostat designed for use in water.

				90		aquifer		geologic unit that is capable of yielding groundwater to a well in sufficient quantities to be of practical use.

				91		Archimedes principle		a body immersed in a fluid undergoes an apparent loss in weight equal to the weight of the fluid it displaces.

				92		arithmetic-mean temperature difference		in a parallel flow or counterflow heat exchanger, the arithmetic mean of the temperature differences between the two fluids at both ends of the exchanger.

				93		ASHRAE atmospheric dust spot efficiency		measure of the ability of a device to remove the staining portion of atmospheric dust from the test air.

				94		ASHRAE arrestance		quantifies filter efficiency by mass of particles removed or arrestance and is generally only used to measure performance of prefilters or low efficiency filters—efficiencies measured by weight give little indication of their performance for the smallest, lightest particles (the most respirable and hazardous). 

				95		ASHRAE synthetic-arrestance dust		compounded test dust used for arrestance measurement and for loading filters.

				96		aspirated psychrometer		psychrometer having mechanical means for rapidly circulating air to be tested over dry and wet bulbs.

				97		assembly		portion of an envelope component represented by an arrangement and connection of building construction materials with a specific thermal transmittance or thermal conductance.

				98		atmospheric condenser		condenser in which the pipes in open air are cooled by water flowing over them.

				99		atmospheric dust		particulate matter naturally occurring in the air. See also [[air contaminant]].

				100		atmospheric freeze drying		process in which the solid phase of the solvent is sublimed at atmospheric pressure.

				101		atmospheric pressure		standard atmospheric reference pressure (assumed sea level) is defined by the International Civil Aeronautics Organization (ICAO) as 101.325 kPa. In I-P units, the value is approximately 14.696 psi, or 29.921 inches of mercury at 32°F.

				102		atmospheric tower		(also called natural draft cooling tower), air movement through a cooling tower by aspiration or natural convection.

				103		atomize		to create a fine spray from a liquid.

				104		attenuation		the decrease in the sound level between the source and the receiver from various mechanisms, such as geometrical divergence, atmospheric absorption, and building structures.

				105		attic fan		exhaust fan to exhaust air near the top of a building while air, generally cooler, is forced (drawn) in at lower levels.

				106		attic ventilation		introduction of cool, outdoor air into an attic by exhausting its warm air to the outdoors.

				107		authority		(of a controller), ratio of effect on a manipulated variable of one input signal as compared to that of another.

				108		authority having jurisdiction		the agency or agent responsible for enforcing a standard.

				109		automatic changeover		changeover from one mode of operation to another without operator intervention (e.g., a thermostat that changes from heat to cool without need for manual operation of levers or setpoints).

				110		automatic control device		a device capable of automatically controlling devices without manual intervention.

				111		automation		(1) implementation of process by automatic means. (2) investigation, design, development, and application of methods of rendering processes automatic, self moving, or self controlling. (3) theory, art, or technique of making a process more automatic.

				112		auxiliary air		unconditioned or partially conditioned supply or supplemental air delivered to a laboratory at the laboratory fume hood to reduce room air consumption.

				113		auxiliary devices		(also known as controls), equipment such as relays and switches to manipulate signals.

				115		auxiliary fuel		fuel used in an auxiliary thermal source.

				116		auxiliary thermal source		a source of thermal energy, other than solar, used to provide the service water heating, usually in the form of electrical resistance heat or thermal energy derived from combustion of fossil fuels.

				117		available energy		energy in the form of shaft work or in a form completely convertible to shaft work by ideal processes.

				118		average age of air		average of local mean ages of air measured throughout an indoor airspace.

				119		average air outlet speed (Vo)		the time-averaged speed of the air from each individual supply air outlet.

				120		average arrestance		for an air cleaning devices with efficiencies less than 20% in the size range of 3.0–10.0 µm, the average value of the arrestances made on the device during the loading test, weighted by the amounts of dust fed to the device during each, incremental, dust-loading step.

				121		average ASHRAE arrestance		the average value of the arrestances made on a single filter during the loading test, weighted by the dust fed to the filter between successive arrestance measurements.

				122		average ASHRAE dust-spot efficiency		the average value of the dust spot efficiencies made on a single filter during the loading test, weighted by the dust fed to the filter during the intervals between successive dust spot tests.

				123		Avogadro’s law		under the same conditions of pressure and temperature, equal volumes of all gases contain equal numbers of molecules.

				124		axial fan		fan that moves air in the general direction of the axis about which it rotates.

				125		axial flow compressor		turbocompressor in which the compressed fluid generally flows in a direction parallel to the axis of rotation.

				126		axonometric drawing		perspective drawing showing plan and partial elevations on the same drawing.

				127		azeotrope		a mixture of liquids whose vapor and liquid phases in equilibrium have identical compositions (the boiling point is constant).

				128		azeotropic blend		a blend containing two or more refrigerants whose equilibrium vapor and liquid phase compositions are the same at a given pressure. At this pressure, the slope of the temperature versus composition curve equals zero, which mathematically is expressed as (dt/dx)p = 0, which, in turn, implies the occurrence of a maximum, minimum, or saddle point temperature. Azeotropic blends exhibit some segregation of components at other conditions. The extent of the segregation depends on the particular azeotrope and the application.

				129		azeotropic point		temperature at which a liquid mixture boils and produces a vapor having the same composition as the liquid.

				130		azeotropic refrigerant		a blend that contains two or more refrigerants whose equilibrium vapor phase and liquid phase compositions are the same at a given pressure. The temperature of an azeotropic refrigerant remains constant as it evaporates or condenses at constant pressure (compare to [[zeotropic refrigerant]]).

				131		azeotropic temperature		the temperature at which the liquid and vapor phases of a blend have the same mole fraction of each component at equilibrium for a specified pressure.

				132		alpha-value (α-value)		the ratio of path pressure drop, including fully open control damper pressure drop, to the pressure drop across the fully open damper at design flow.

				133		Babo’s law		addition of a nonvolatile solid to a liquid in which it is soluble lowers the vapor pressure of the solvent in proportion to the amount of substance dissolved.

				134		back pressure		the static pressure existing at the outlet of an operating pressure relief device due to pressure in the discharge line.

				135		back pressure valve		(also known as evaporator pressure regulator), an automatic valve located between the evaporator outlet and the compressor inlet that responds to its own inlet pressure that prevents the evaporator pressure from falling below a selected value.

				136		back siphonage		reverse flow in a water system caused by negative pressure in an incoming pipe when the point of use is at atmospheric pressure. Note: back siphonage generally is more evident in an open water system.

				137		backdraft damper		device which, when mounted in a duct or opening, permits the flow of air in one direction only. Can be gravity (counter weighted) or power operated.

				138		backflow		reverse flow in a water system from the normal or intended direction. Note: backflow generally is more evident in an open water system.

				139		backflow preventer		device designed to prevent reverse flow in a water system. Note: term normally used where back-pressure-type backflow is implied.

				140		backflow prevention		program, ordinance, or code designed to prevent backflow into a potable water system and to discover, eliminate, and prevent all uncontrolled cross connections, existing or potential.

				141		background irradiance		irradiance at the entrance aperture of the infrared sensing system that is not radiated directly from the object being investigated.

				142		background noise		total noise from all sources other than a particular sound that is of interest. Compare to [[ambient noise]].

				143		back-siphonage preventer		see [[backflow preventer]].

				144		backward-curved impeller		centrifugal rotor in which the convex sides of blades face in the direction of rotation.

				145		backward-inclined impeller		component of a centrifugal fan or pump consisting of simple flat blades backwardly inclined to match the velocity pattern of the fluid passing through the impeller wheel for high-efficiency operation. Impeller blade width and length affect flow rate and pressure or lift performance. See [[centrifugal fan]]; [[centrifugal pump]].

				146		balance point		the outdoor temperature at which a building's heat loss to the environment is equal to internal heat gains from people, lights, and equipment. 

				147		balanced draft		two fans connected to a combustion unit, one to supply the combustion air and the other to induce draft.

				148		balanced flow		fluid flows where the design supply flow volumetric rate equals the design return/exhaust volumetric rate. Also called balanced ventilation or balanced system.

				149		balanced heat recovery		occurs when internal heat gain equals recovered heat, and no external heat is introduced to the conditioned space. Maintaining balance may require raising the temperature of recovered heat.

				150		balanced relief valve		a pressure relief valve that incorporates means of minimizing the effect of back pressure on the operational characteristics of the valve (opening pressure, closing pressure, and relieving capacity).

				151		balancer		a commonly used term for the person or firm that performs testing, adjusting, and balancing of HVAC systems.

				152		balancing		the methodical proportioning of air and hydronic flows through the system mains, branches, and terminal devices using acceptable procedures to achieve the specified airflow or hydronic flow within testing, design, and installation limitations.

				153		balancing damper		adjustable blade device to control airflow.

				154		balancing station		assembly to measure and control fluid flow; composed of a measuring device, a volume control device, and recommended lengths of straight ductwork or pipe leading into and out of the measuring device.

				155		balancing valve		metering-type valve with locking positions to control hydronic flow.

				156		ball valve		valve consisting of a rotatable ball with a hole through its center. Typically manufactured in either full port (opening) or conventional (reduced) port (opening) construction.

				157		barometer		instrument for measuring atmospheric pressure. Standard atmosphere is the equivalent of 14.696 psia (101.325 kPa) or 29.92 in. (760 mm) of mercury at 32°F (0°C).

				158		barometric condenser		apparatus in which steam is condensed at reduced pressure by direct contact with water.

				159		barometric damper		(1) counterweighted damper set so that variations in chimney barometric pressure will cause the damper to open or close gradually to maintain a constant draft directly upstream of the damper. (2) mechanically balanced damper that rotates from changes in pressure within breeching to bleed air into the breeching to maintain a steady draft.

				160		barometric effect		variations in barometric pressure caused by altitude or weather changes.

				161		barometric pressure		the pressure of the atmosphere relative to zero absolute pressure (a perfect vacuum).

				162		base temperature		temperature from which temperature departure is calculated (e.g., degree-day).

				163		base use		primary HVAC system losses incurred and auxiliary system energy consumed in maintaining a central HVAC energy source available for consumption by all residents.

				164		baseboard radiator		steam, hydronic, or electric heating device located at or near the floor.

				165		baseline building design		a computer representation of a hypothetical design based on the proposed building project. This representation is used as the basis for calculating the baseline building performance for rating above standard design.

				166		baseline building performance		the annual energy cost for a building design intended for use as a baseline for rating above standard design.

				167		baseline data		the measurements and facts describing facility operations and design during the baseline period. This will include energy use or demand and parameters of facility operation that govern energy use or demand.

				168		baseline model		the set of arithmetic factors, equations, or data used to describe the relationship between energy use or demand and other baseline data. A model may also be a simulation process involving a specified simulation engine and set of input data.

				169		baseline period		the period of time selected as representative of facility operations before retrofit.

				170		basis of design (BOD)		a document that records the concepts, calculations, decisions, and product selections used to meet the Owner’s Project Requirements and to satisfy applicable regulatory requirements, standards, and guidelines. The document includes both narrative descriptions and lists of individual items that support the design process.

				171		Baudelot cooler		liquid cooler in which the liquid to be cooled passes by gravity over a refrigerated surface. (Also known as falling film surface cooler)

				172		beam irradiance		irradiance received from the sun without significant change in direction from the sun’s apparent position.

				173		bellows		(1) flexible, corrugated chamber that converts pressure variation into mechanical movement. (2) flexible, fluid-containing vessel that will expand or contract as a result of a change in the pressure of the contained fluid. Can be used to transmit force and/or motion in a pneumatic or hydraulic system or as a sensor of temperature or pressure when the bellows is sealed.

				174		bellows seal		mechanical seal of flexible, corrugated-metal bellows with one end attached to a ring pressed against the shoulder of the shaft, the other end to a disc pressed against the housing.

				175		bellows valve		packless valve in which a bellows forms the seal between the adjustment spindle and the valve body.

				176		bifurcated fan		tubeaxial (ducted) fan whose motor is mounted outside a bifurcated (divided) duct with only the blades of the fan located in the airstream.

				177		bin		a class interval or grouping, typically for outdoor air temperature.

				178		bin method		energy calculation method, usually used in prediction, in which the annual (or monthly) energy use of a building is calculated as the sum of the energy used for all of the outdoor temperature bins. The bin method allows heat pump (or other heater or cooler) performance, which is different for each bin, to be accounted for.

				179		binary		characteristic or property involving a selection, choice, or condition in which there are two possibilities (as binary numbers in a computer, on/off or open/closed switch position).

				180		binary vapor cycle		thermodynamic cycle relative to the varying condensing and evaporating temperatures of a nonazeotropic mixture of two fluids.

				181		biocide		chemical substance capable of killing living organism, usually in a selective way.

				182		blackbody		(1) body that absorbs all the radiant energy falling on it. (2) body that has the maximum, theoretical, radiant-energy emittance at a given temperature. See also [[absorber]].

				183		blackbody equivalent temperature		apparent temperature of an object as determined from the measurement of its radiance and the assumption that it is an ideal blackbody with emissivity of 1.0.

				184		blade pitch		the angle between the chord of the blade and the plane of rotation (axial fan) or centerline of the rotor hub. The pitch may be constant for the length of the blade, or it may be larger at the blade root than at the tip.

				185		blade twist		the property of a propeller blade describing the variation of the pitch from the blade root to the tip.

				186		blanket thermal insulation		relatively flat and flexible insulation in coherent form, furnished in units of substantial area.

				187		blast coil		heat transfer surface, most frequently of an extended surface arrangement, over which air is blown to be heated or cooled, depending on the temperature of the fluid within the coil.

				188		blast freezer		chamber in which cold air is circulated rapidly around products to be frozen so that freezing occurs rapidly enough to avoid formation of large ice crystals which may damage the product.

				189		blast gate		heavy duty duct closure device.

				190		blast gate damper		in an air-handling system, a sliding damper.

				191		blast heater		set of heat transfer coils or sections used to heat air which is drawn or forced through them by a fan. A unit heater.

				192		bleed valve		valve that has a fixed orifice incapable of being closed by an action of the valve, permitting a flow through or in parallel with the main valve port.

				193		bleeder		pipe attached to a unit, such as a condenser, to bleed off liquid refrigerant parallel to main flow.

				194		blends		refrigerants consisting of mixtures of two or more different chemical compounds, often used individually as refrigerants for other applications.

				195		blind flange		flange used to seal the end of a pipe.

				196		block thermal insulation		rigid insulation preformed into rectangular units.

				197		blowdown		(1) discharge of water from a steam boiler or open recirculating system that contains high total dissolved solids. The addition of makeup water will reduce the concentration of dissolved solids to minimize their precipitation. (2) in pressure relief-devices, the difference between actuation pressure of a pressure relief valve and reseating pressure, expressed as a percentage of set pressure or in pressure units.

				198		blower		a ducted centrifugal fan used in a heating, ventilating, and air-conditioning system. See also [[centrifugal fan]]; [[fan]].

				199		blower door		an assembly consisting of a fan/blower and a calibrated flow measuring station [orifice plate, flow nozzle(s), flow ring, etc.] used for pressurizing or depressurizing a building envelope.

				200		blowoff valve		safety valve that maintains a predetermined pressure in a vessel by discharging excess gas to the atmosphere.

				201		blowthrough unit		air-handling unit with a section or sections downstream of the supply air fan.

				202		BMS		see [[building management system]].

				203		boiler		a closed, pressure vessel that uses fuel or electricity for heating water or other fluids to supply steam or hot water for heating, humidification, or other applications.

				204		boiler burner unit		boiler designed especially for gas and oil and sold integrally with the burner.

				205		boiler capacity		design maximum rate of heat output.

				206		boiler crown sheet		part of a boiler forming the top of the furnace in a firebox boiler or the equivalent surface in other types.

				207		boiler feed pump		pump that returns condensed steam, makeup water, or both directly to the boiler. Normally installed with a large receiver.

				208		boiler feedwater		water supplied to a boiler by pumping.

				209		boiler feedwater heater		apparatus for raising the temperature of the boiler feedwater, usually with exhaust steam.

				210		boiler foaming		carryover of slugs of water into the piping from overloading of the boiler. Compare to [[boiler priming]].

				211		boiler generator		part of an absorption machine in which the refrigerant vapor is driven off by heat.

				212		boiler heating surface		surfaces of the boiler that are exposed to the products of combustion on one side and water on the other, expressed in area units (of the side receiving the heat).

				213		boiler horsepower		equivalent evaporation of 34.5 lb of water per hour from and at 212°F (100°C). This is equal to heat output of 970.3 Btu/lb/h × 34.5 lb = 33,475 Btu/h, approximately 9809.5 W.

				214		boiler priming		carryover of boiler water with the steam due to insufficient steam space, faulty boiler design, or operating conditions. Compare to [[foaming]].

				215		boiler rating		design maximum rating of a steam or water boiler expressed as the total heat transferred by the heating surfaces in Btu/h (kW). Sometimes expressed in horsepower or pounds (torque, kilograms) of steam per hour. Compare to [[boiler capacity]].

				216		boiler water leg		space that contains water between the outer shell and furnace shell.

				217		boiler waterline		level at which water is maintained within a steam boiler.

				218		boil-off gas		liquefied gas lost by vaporization during storage in a tank.

				219		bolometer		sensitive thermal device for measuring radiant energy.

				220		bonding		(also known as electrical ground), connection to ground potential of a metal part on an appliance or component which may become energized by an electrical fault or may develop a static charge.

				221		booster		accessory to increase output of, for example, a compressor, pump, or header.

				222		boot		sheet metal transformation piece used to make connection between round and rectangular ductwork.

				223		bore		inside diameter of a hollow cylinder or of a hole.

				224		boundary conditions		physical conditions (values of physical quantities, conditions of energy interchange, etc.) imposed on a system at the boundaries separating the system from its surroundings.

				225		boundary layer		region of retarded fluid flow near the surface of a body moving through the fluid or past which the fluid moves. See also [[flow]].

				226		boundary layer flow		flow of that portion of a viscous fluid in the area of a body in contact with the fluid and in motion relative to the fluid.

				227		Bourdon gage		mechanical pressure measuring instrument that senses pressure with a curved oval tube that tends to straighten when the pressure increases and recurves when the pressure decreases.

				228		Boyle’s law		product of the volume of a gas times its pressure is a constant at fixed temperature. Also known as Mariotte’s law.

				229		brackish water		impure water with a lesser content of salt than seawater, but higher than that of potable water.

				230		branch		(1) in ducts, piping, or conduit, another section of the same size or smaller, at an angle with the main. (2) section of pipe or duct from a main to a terminal device.

				231		branch circuit		the circuit conductors between the final overcurrent device protecting the circuit and the outlet(s). The final wiring run to the load.

				232		branch line		air supply line connecting a controller and controlled device.

				233		break-even temperature		outdoor temperature at which total heat losses from conditioned spaces equal internally generated heat gains.

				234		breakthrough		a condition that occurs in a gas phase filter when, as contaminated air passes through a filter, the outlet contaminant concentration reaches a predetermined percentage of the challenge.

				235		breakthrough time		for gas phase filters, the sudden decline in efficiency, defined as the operating time (at constant operating conditions) before a certain penetration is achieved.

				236		breathing zone		the region within an occupied space between planes 3 and 72 in. (75 and 1800 mm) above the floor and more than 2 ft (600 mm) from the walls or fixed air-conditioning equipment.

				237		briquette ice		ice produced as small, regularly shaped and sized pieces.

				238		Btu meter		metering system capable of measuring the energy added to or extracted from an electric or fluid stream. Also called thermal energy meter, heat meter, or thermal meter. Compare to [[watt meter]].

				239		bubble-point temperature		a liquid-vapor equilibrium point for a volatile pure liquid or for a multicomponent mixture of miscible, volatile, pure component liquids, in the absence of noncondensables, where the temperature of the mixture at a defined pressure is the minimum temperature required for a vapor bubble to form in the liquid.

				240		buffer		(1) digital circuit element used to increase the number of outputs a circuit can drive or to convert input or output levels for signal level compatibility. Also, any isolating amplifier stage. (2) insulating circuit used to avoid reaction of a drive circuit on any driven circuit. (3) salts or other compounds that reduce the changes in the pH of a solution upon the addition of an acid or alkali. (4) storage device used to compensate for a difference in rate of flow, data, time, or occurrence of events when transmitting data from one device to another.

				241		buffer tank		tank fitted into a circuit to dampen fluctuations in flow.

				242		buffer zone		an unconditioned part of a building containing some or all of the distribution system.

				243		building		a structure wholly or partially enclosed within exterior walls, or within exterior and party walls, and a roof, affording shelter to persons, animals, or property.

				244		building automation system (BAS)		an energy management system, usually with additional capabilities, relating to the overall operation of the building in which it is installed, such as equipment monitoring, protection of equipment against power failure, and building security. Compare to [[building management system]].

				245		building envelop leakage		overall leakage of the building characterized by the airflow rate at a given pressure difference across the envelope of the building. Compare to [[air infiltration]]).

				246		building envelope		(1) outer elements of a building, including walls, windows, doors, roofs, and floors, including those in contact with earth. (2) the exterior plus the semi-exterior portions of a building. For the purposes of determining building envelope requirements, the classifications are defined as follows. Building envelope, exterior: the elements of a building that separate conditioned spaces from the exterior. Building envelope, semi-exterior: the elements of a building that separate conditioned space from unconditioned space or that enclose semiheated spaces through which thermal energy may be transferred to or from the exterior, to or from unconditioned spaces, or to or from conditioned spaces.

				247		building envelope opaque areas		all exposed areas of a building envelope which enclose space, except for openings for windows, skylights, doors, and building service systems (i.e., all areas of a building envelope that permit passage of radiant energy in or out of the building space).

				248		building envelope void		any localized area of the building envelope that has a thermal resistance significantly different from the area surrounding it. The void may be due to partial or complete absence of thermal insulation.

				249		building information model (BIM)		a data specification for representing building information for the purposes of interoperable data exchange. Also, a data model of a specific building or its systems, components, or other information elements based on that specification.

				250		Building Information Modeling (BIM)		the human activity of using BIM software and other related software, hardware, and technologies to create and use in a building information model. See [[building information model]].

				251		building management system		an energy management system relating to the overall operation of the building in which it is installed. It often has additional capabilities, such as equipment monitoring, protection of equipment against power failure, and building security. It may also be a direct digital control (DDC) system where the mode of control uses digital outputs to control processes or elements directly.

				252		building material		any element of the building envelope, other than air films and insulation, through which heat flows and that is included in the component U-factor calculations.

				253		building space		the volume of a building that exchanges air with outdoor (ambient) air. The building volume is the space that is deliberately conditioned for human comfort (ft³ [m³]).

				254		building thermal envelope		elements of a building that enclose spaces and which control or regulate heat and mass transfer (air, water vapor, and entrained moisture) between the interior spaces and the building exterior. Note: the interior surfaces of insulated floors, walls, windows, and ceilings generally comprise the thermal envelope. Compare to [[thermal envelope]]. See [[air infiltration]].

				255		bulb		portion of a thermal sensing system that is placed in the controlled (or measured) variable.

				256		buoyancy inertial parameter		a parameter derived from the dimensionless Richardson number relating fluid inertial forces to buoyancy forces in a storage device.

				257		butterfly damper		(1) damper consisting of a plate turning on a diametral axis inside a duct. (2) pair of flaps hinged to a common diametrical spindle and permitting flow in one direction only. (3) two flaps in "V" arrangement.

				258		butterfly valve		valve in which the regulating mechanism is a circular or elliptical disc that is rotatable about an axis.

				259		bypass		a pipe or duct, usually controlled by valve or damper, for conveying a fluid around an element of a system.

				260		bypass air		any portion of the mixed air that circumvents conditioning.

				261		bypass factor		the percentage of the air that does not come into contact with the coil; the remaining air is assumed to exit the coil at the average coil temperature. See also [[apparatus dew point]].

				262		bypass leakage		unwanted passing of untreated air into the treated air between the components within casings such as filters or coils within a section.

				263		bypass terminal		air terminal unit using a method of volume modulation whereby airflow is varied by distributing that volume required to meet the load, the balance of primary air being diverted to the return.

				264		calculated variable		(1) variable that cannot actually be measured directly but one which can be calculated by measuring other variables (e.g., measure wet-bulb temperature and measure dry-bulb temperature to determine enthalpy). (2) variable that is calculated from one or more inputs.

				265		carbonation		absorption of injected CO2 into a liquid, usually preceded or accompanied by liquid cooling.

				266		Carnot cycle		ideal, reversible thermodynamic cycle composed of two isothermal processes and two adiabatic processes. The cycle represents the maximum, theoretical conversion of heat energy into mechanical energy.

				267		Carnot-cycle efficiency		conversion of heat to work, which is limited by the temperature at which conversion occurs as (T1 – T2)/T1, where T1 is the higher absolute temperature where heat is absorbed, and T2 is the lower absolute temperature where heat is rejected.

				268		cascade refrigerating system		one having two or more refrigerant circuits, each with a pressure-imposing element, condenser, and evaporator, where the evaporator of one circuit cools the condenser of another (lower temperature) circuit.

				269		casing		enclosure normally housing fans, coils, filters, or other components and generally made of metal lined where necessary with material for thermal insulation and/or acoustic attenuation.

				270		cavitation		(1) formation by mechanical forces of vapor in liquids; specifically, the formation of vapor cavities in the interior or on the solid boundaries of liquids in motion, where the pressure is reduced to a critical value without a change in ambient temperature. (2) formation of cavities on a surface of a solid by liquid moving over it with velocity high enough to induce erosion of the surface when the cavity collapses. (3) in pumps, cavitation occurs when the pressure of the fluid is below the vapor pressure of the fluid at that temperature. Cavitation has been described as having marbles or small stones inside the impeller casing. Cavitation over an extended period of time will erode the impeller and cause pump failure.

				271		CBR (chemical, biological, and/or radiological)		generally used with respect to airborne contaminants.

				272		CDD		[[cooling degree day]]. See [[degree day]].

				273		cellular elastomeric thermal insulation		insulation composed principally of natural or synthetic elastomers or both, processed to form a flexible, semirigid or rigid foam, having a predominately closed-cell structure. Insulation is usually expressed in k value (Btu/h·ft·°F [w/m·°K]).

				274		cellular filter		air filter of juxtaposed square or rectangular elements which can be easily dismantled for cleaning or replacement.

				275		cellular polystyrene thermal insulation board		insulation composed of cellular polystyrene in the form of boards, produced by heat and pressure from expansion of foamable polystyrene beads within a mold (bead board) or by in situ foaming of molten polystyrene in an extrusion mode (extruded board).

				276		cellular polyurethane thermal insulation		insulation composed principally of the catalyzed reaction product of polyisicyanate and polyhydroxy compounds, usually processed with fluorocarbon gas to form a rigid foam having a predominately closed-cell structure.

				277		Celsius temperature		temperature scale used with the SI system in which the freezing point of water is 0°C, the triple point is 0.01°C, and the boiling point is 100°C; absolute zero is minus 273.15°C. (Formerly referred to as the centigrade scale).

				278		centaxial fan		in-line duct fan with centrifugal blades which can develop static pressures higher than normal duct fans. Also identified as a tubular centrifugal fan.

				279		centigrade temperature		see [[Celsius temperature]].

				280		central control		ability to control all functions from one central location, thereby enabling the operator to request and respond to all commands from one physical or network location.

				281		centrifugal compressor		a nonpositive displacement compressor that depends, in part, on centrifugal forces for pressure rise. A turbocompressor.

				282		centrifugal exhauster		factory-assembled fan consisting of one or several centrifugal wheels connected to a motor and enclosed in a housing. A back-draft damper can be provided.

				283		centrifugal fan		fan in which the air enters the impeller axially and leaves it substantially in a radial direction. Fan rotor or wheel within a scroll-type casing (shroud) that includes supports for either belt drive or direct connection. Centrifugal-fan-types are as follows: forward curve, backwardly inclined (backward curved), airfoil, or radial blade design. Fans can be provided as single width, single inlet (SWSI) or double width, double inlet (DWDI) configurations and are limited to 16 predefined arrangement types based on discharge location and rotation.

				284		centrifugal freeze drying		process in which a liquid product is vacuum frozen while being centrifuged in order to avoid foaming.

				285		centrifugal pump		pump having a stationary element (casing) and a rotary element (impeller) fitted with vanes or blades arranged in a circular pattern around an inlet opening at the center. The casing surrounds the impeller and usually has the form of a scroll or volute. Centrifugal pump types are inline or base mounted. Pump arrangements are end suction, horizontal, or vertical split case.

				286		CER		[[cooling efficiency ratio]]

				287		certificate of readiness		a document stating that all equipment, systems, and controls have been correctly installed; operated as specified; tested, adjusted, and balanced; and are verified as ready for functional performance testing and other acceptance procedures.

				288		certified standard instrument		an instrument calibrated by the manufacturer or other reliable agency and certified as traceable to the National Institute of Standards and Technology (NIST).

				289		CFC		[[chlorofluorocarbon]]

				290		change of state		(1) change from one of the three phases, solid, liquid, or gas, to another. (2) occurrence in a remote system causing the contact of an alarm or status device to move from one of two possible positions to the other (e.g., into alarm, causing the contact of an alarm device to close or return to normal, causing the contact to open).

				291		changeover		(1) change from heating to cooling or vice versa. (2) change from one set of controls to another.

				292		changeover temperature		outdoor temperature the designer selects as the point of changeover from cooling to heating by the HVAC system.

				293		charge capacity		the amount of heat that can be transferred into the storage device at a specified rate for a specific set of values for the initial temperature of the storage device, the temperature rise of the exiting fluid, and the mass flow rate of fluid through the storage system.

				294		charge neutralizer		a device that brings the charge distribution of the aerosol to a Boltzman charge distribution. This represents the charge distribution of the ambient aerosol.

				295		charge test time		the duration of a single transient test in which energy is added to the storage device.

				296		charging connection		device to enable a refrigerating system to be charged with refrigerant. Also, the tube or hose through which charging is accomplished.

				297		charging valve		valve used to charge or add refrigerant to a system or add oil to a compressor crankcase.

				298		Charles’ law		at constant pressure, the volume of a fixed mass or quantity of gas varies directly with the absolute temperature.  Also known as Gay-Lussac’s law.

				299		check valve		(also known as nonreturn valve), valve allowing fluid flow in one direction only. When flow is initiated, the force of the fluid flowing opens a disc from its seating surface, allowing flow. Upon deactivation of flow, the disc returns the valve seat and does not allow backflow. There are two main types of check valves: swing-check valves and lift-check valves.

				300		chemically active or toxic		materials corrosive or in-themselves toxic or productive of poisonous gases or fluids. Flammable or explosive materials easily ignited, including materials known to be fire producers or explosives.

				301		chilled beam systems		chilled ceiling systems have a very low profile (often flush with the ceiling) and work by means of convection heat transfer and induced air movement in the room in which they are placed. Chilled ceilings lack the ability to control the humidity or provide ventilation and must be paired with a ventilation system in order to maintain latent heat gains.

				302		chilled water		water used as a cooling medium (particularly in air-conditioning systems or in processes) at below ambient temperature.

				303		chlorofluorocarbon		(1) generally, any of several compounds composed of carbon, fluorine, and chlorine, used chiefly as refrigerants and as blowing agents in plastic foams. Compare to [[fluorocarbon]]; [[halocarbon]]. (2) a fully halogenated (no hydrogen remaining) halocarbon containing chlorine, fluorine, and carbon atoms.

				304		chronic toxicity		adverse health effect(s) from long-term, repeated exposures. This information is used, in part, to establish [[TLV-TWA]], [[PEL]], or consistent indices.

				305		circulating fan		free flow propeller fan designed to circulate the air in a room without any air duct.

				306		circulation-type evaporator		flooded evaporator comprising a low-pressure receiver, in which the unvaporized refrigerant returns to the evaporator inlet by gravity or by means of a pump or an ejector.

				307		circulator		a small pump, typically fractional horsepower.

				308		class of construction		for the building envelope, a subcategory of roof, above-grade wall, below-grade wall, floor, slab-on-grade floor, opaque door, vertical fenestration, or skylight. 

				309		class of refrigerating system		formerly in extensive use but now becoming obsolete as a result of code change to classification. Systems are classifications according to the degree of probability that a leakage of refrigerant will enter occupied areas.  The two classifications are high probability system or low probability system. See ASHRAE Standard 15.

				310		clean space		a defined area in which the concentration of airborne particles is controlled within specified limits; air that has been treated to remove pollutants, particulates, and odors.

				311		cleanroom		specially constructed, enclosed area environmentally controlled with respect to airborne particulates, temperature, humidity, air pressure, air-pressure flow patterns, air motion, vibration, viable organisms, and lighting.

				312		clear ice 		(also known as crystal ice), block ice obtained by agitating water during freezing and subsequently removing, by suction, the core of unfrozen water where impurities are concentrated.

				313		clear zone		when outlets are placed within or near the test zone, a clear zone is defined as the space around the outlet within which long-term occupancy is not recommended.

				314		clearance		distance between the item requiring maintenance and the closest interfering surface.

				315		CLF		[[cooling load factor]]

				316		clo		a unit used to express the thermal insulation provided by garments and clothing ensembles, where 1 clo = 0.88 ft2·h·°F/Btu (0.155 m2·°C/W).

				317		clo unit		unit of measurement of the insulation or thermal resistance of clothing.

				318		closed crankcase compressor		one in which the crankcase is completely sealed from the atmosphere but connected with the low-pressure side of the system.

				319		closed cycle		a refrigeration system where the fluid is used without introduction of new fluid.

				320		closed process		series of changes of state in a system at the termination of which the system is reverted to its original state.

				321		closed system		heating or refrigerating piping system in which circulating water or brine is completely enclosed, under pressure above atmospheric, and shut off from the atmosphere, except that the expansion/compression tank could be open to the atmosphere. See also [[water system]].

				322		closed-loop control 		(1) (also known as feedback control) control system in which the effect of the control action on the controlled variable is sensed and used by the controller to provide a new output (feedback control). Compare to [[open-loop control]]. (2) signal path that includes a forward path, a feedback path, and a summing point and that forms a closed circuit.

				323		clothing/ensemble insulation		the resistance to sensible heat transfer provided by a clothing ensemble. Expressed in clo units. Note: the definition of clothing insulation relates to heat transfer from the whole body and, thus, also includes the uncovered parts of the body, such as head and hands.

				324		cloud point		temperature at which a clear liquid becomes hazy or cloudy due to the formation of crystals or particles when tested under standardized conditions.

				325		Coanda effect		characteristic of an airstream that causes it to cling to the surface along which it flows. The velocity of the airstream as it passes along the surface generates low pressures. This action causes surrounding air to be aspirated.

				326		coaxial condenser		water-cooled condenser in which water and refrigerant flow in parallel paths but in opposite directions.

				327		cock valve		generally a plug valve, usually for regulating the flow of a fluid, and requiring a wrench for operating.

				328		code official		see [[building official]].

				329		cogeneration		sequential production of either electrical or mechanical power and useful thermal energy (heating or cooling) from a single energy form.

				330		coincident demand		the metered demand of a device, circuit, or building that occurs at the same time as the peak demand of the building or facility or at the same time as some other peak of interest, such as a utility’s system load. This should properly be expressed so as to indicate the peak of interest (e.g., “demand coincident with the building peak.”)

				331		Colburn heat transfer equation		dimensionless heat transfer equation used in calculating natural convection movement of heat from vertical surfaces or horizontal cylinders to fluids (gases or liquids) flowing past these surfaces. The symbol is jH.

				332		Colburn mass transfer equation		dimensionless mass transfer equation consisting of the Sherwood number divided by the Reynolds number and the Schmidt number to the 1/3 power. The symbol is jD.

				333		collector cover glazing		the material covering the aperture to provide thermal and environmental protection.

				334		collector time constant		the time required for the fluid leaving a solar collector to attain 63.2% of its steady-state change following a step change in irradiance.

				335		collector-loop heater		a heater installed within the collector loop when testing the solar domestic-water heating system with a nonirradiated array.

				336		collimation angle		the angle within which the radiation beams from the source depart from the line drawn from the source to the receiver.

				337		color temperature		temperature of a perfect radiator (blackbody) that would emit the same relative intensity at two wavelengths (usually red and green lights) as the relative intensity radiated by the subject surface.

				338		combination control		control device in which one or more control variables are being monitored (such as a combination high- and low-pressure control for a refrigerant system).

				339		combination space-heating and water-heating appliance		a unit that is designed to provide space heating and potable water heating from a single, primary energy source.

				340		combined appliance		an assembly consisting of a heat pump or air conditioner, a desuperheater, a water heater, and if required, a potable water pump; the assembly provides space conditioning and domestic hot water.

				341		combined cycle gas turbine		device that uses waste heat boilers to capture exhaust energy for steam generation.

				342		combined heat and power system (CHP) 		system combining power production with the use of a lower-quality heat byproduct of power generation for district heating.

				343		combined panel		a complete ceiling panel that is designed and can be independently installed and operated for both sensible cooling and sensible heating of an indoor space through heat transfer between the thermally effective panel surfaces and the occupants and/or the indoor space by thermal radiation and natural convection.

				344		combined performance factor cooling season (CPFCS)		the seasonal coefficient of performance of the combined appliance when used to meet both the space-cooling and domestic water-heating loads that occur during the space-cooling season. The quantity is dimensionless.

				345		combined radiative and convective surface coefficient		constant of proportionality relating the rate of combined convective and radiative heat transfer at a surface to the temperature difference across the air film on that surface.

				346		combined section of an air-handling unit		section within which two or more functions are combined.

				347		combined space-heating and water-heating mode		an operating mode where the heat pump is space heating and the desuperheater is heating domestic water.

				348		combined surface coefficient		see [[combined radiative and convective surface coefficient]].

				349		commercial refrigerator		(1) refrigerated enclosure containing goods which are accessible to the exterior through a door. (2) types of refrigerators used commercially, including reach-ins, walk-ins, and refrigerated display cases (all types being either service or self-service, which are used by business establishments).

				350		commercial system		heating, cooling, or refrigerating system used in a commercial or business place.

				351		component direct evaporative cooler		a self-contained cabinet without a fan whose primary functions are (1) the conversion of the sensible heat of unsaturated air passing through the cabinet to latent heat by the process of evaporating recirculating or nonrecirculating water directly exposed to this air and (2) the movement of this air through the cabinet that allows a portion of this water to evaporate.

				352		component of ventilation or air conditioning		single, functional element forming a part of a ventilation or an air-conditioning installation.

				353		compound compression		compression that is accomplished by stages, as in two or more cylinders in series.

				354		compound compressor		compressor in which compression is accomplished by stages, as in two or more cylinders.

				355		compound gage		pressure gage that indicates pressures above and below atmospheric pressure.

				356		compound-refrigerating system		multistaged refrigerating system where a single charge of refrigerant circulates through all stages of compression.

				357		compressibility		ease with which a fluid may be reduced in volume by the application of pressure. Compressibility depends on the state of the fluid as well as the type of the fluid itself.

				358		compressibility factor		relative variation of the departure from the perfect gas laws.

				359		compressing cycle		refrigerating cycle composed of four principal stages: vaporization of the refrigerant, compression of the vapor, liquefaction of the vapor, and expansion of the liquid.

				360		computer and data processing room (CDPR) unitary air conditioner		a unitary air conditioner, for a computer and data processing room, consisting of one or more assemblies that include a DX evaporator or chilled-water cooling coil, an air-moving device, and air-filtering devices. The air conditioner may include a compressor, condenser, humidifier, or reheating device. 

				361		concealed fixing		installation of an air--terminal device where the attachment to the duct, wall, or ceiling is hidden from view to room occupants.

				362		conditioned air		(also treated air) air treated to control its temperature, relative humidity, purity, pressure, and movement.

				363		conditioned space		that part of a building that is heated and/or cooled and/or humidity controlled for the comfort of occupants. Compare [[unconditioned space]].

				364		connection in parallel		system in which flow is divided among two or more channels from a common starting point or header.

				365		connection in series		system in which flow through two or more channels is in a single path entering each succeeding channel only after leaving the first or previous channel.

				366		console air conditioner		see [[packaged air conditioner]].

				367		constant cut-in		used in refrigerating devices constructed to permit the cut-in point to remain constant while providing a variable cut-out (variable differential) range when the setting is changed.

				368		constant pressure expansion valve		valve that maintains a constant output pressure regardless of the input pressure.

				369		constant-level valve		device for maintaining within a reservoir a constant level of fluid (e.g., oil fuel for delivery to an oil burner).

				370		contact cooling		cooling by direct contact with a cold surface.

				371		contact freezing		(1) a contact freezer is a freezer in which the product is frozen by contact with a refrigerated surface. (2) freezing of produce by direct contact with a refrigerated surface. Crust freezing (shell freezing) is very quick freezing of the outer part of a product (mainly poultry), and final freezing is completed by conventional methods.

				372		contact icing		process of chilling in which finely crushed ice is placed in direct contact with the product in its unpacked or packed state.

				373		continuous insulation (ci)		insulation that is continuous across all structural members without thermal bridges other than fasteners and service openings. It is installed on the interior or exterior or is integral to any opaque surface of the building envelope.

				374		contra-rotating fan		see [[fan types]].

				375		convective film coefficient		constant of proportionality relating the convective rate of heat transfer at a surface to the temperature difference across the air film on that surface.

				376		cool		to remove heat in an environment generally at a temperature not below 33°F (–1°C). Compare to [[refrigerant]].

				377		cool down		reduction of space temperature down to occupied setpoint after a period of shutdown or setup.

				378		cool storage		technology or systems used to store cooling capacity. Normally applies to comfort or air-conditioning applications. Compare to [[cold storage]] and [[ice storage]].

				379		coolant		a single-phase fluid (usually a liquid) used for transferring heat from one place to another. Sometimes referred to as heat transfer fluid, brine, and/or secondary refrigerant (see [[refrigerant]]).

				380		COP		[[coefficient of performance]]

				381		COP degradation factor (CDF)		a multiplier (≤1) applied to the full-load system COP or COP2. CDF is a function of part-load ratio. (Also see [[part-load ratio]].)

				382		corrected effective temperature		effective temperature corrected by accounting for the effect of radiation. See also [[operative temperature]].

				383		corrosion		rusting or deterioration of a substance (usually a metal) because of a reaction to its environment.

				384		corrosion inhibitor		(1) typically, a chemical agent that protects internal machine parts from the corrosive effects of the absorbent solution in the presence of an air chemical agent that slows corrosion of metal parts of a system. (2) substance added to a brine or other cooling medium.

				385		corrosivity		capacity of an environment or environmental factor to bring about destruction of a specific metal by the process of corrosion.

				386		counterflow heat exchanger		heat exchanger in which fluids flow in opposite directions approximately parallel to each other; inlets for the two fluids are at opposite ends of the exchanger.

				387		counterflow heat transfer		directional pattern of the heat transfer fluids used in energy-exchange equipment where the warmest fluid “A” indirectly contacts the warmest fluid “B” at the entering side of the equipment and the coldest fluid “A” indirectly contacts the coldest fluid “B” at the leaving side of the equipment. Most energy exchange equipment is designed to use this method of heat transfer as it creates the highest log mean temperature difference (LMTD). When an energy exchange equipment is designed for counterflow heat transfer, and it is correctly connected in the field, the results would be loss in heat transfer capacity.

				388		counterflow tower		one in which air, drawn in through air inlets at the tower perimeter (induced draft) or forced in (forced draft) at the base by the fan flows up through the fill material in a direction opposite to the falling hot water.

				389		cowl		air terminal device intended to be installed above a natural ventilation exhaust duct with the aim (by creating negative pressure and depending on wind speed) of avoiding reverse flow and increasing flow rate. It may or may not have moving parts.

				390		creep action		slow make/break action of a switch mechanism in a controller, as differentiated from snap action or toggle action.

				391		cross connection		(1) connection between supply and return line in a hydronic system. May be used to balance system pressure, maintain a minimum circulation flow rate or temperature, etc. (2) in a piping system, a connection in which a pipe carrying potable water is connected to a closed vessel (or system) that is above atmospheric pressure and that contains nonpotable fluid. This is typically the point where a backflow preventer is required.

				392		cross pipe		fitting with four branches in the same plane with right angles between them.

				393		cross ventilation		(1) natural ventilation in which the airflow mainly results from wind pressure effects on the building facades and where stack effects in the building are of less importance. (2) type of ventilating with air supply and exhaust points at opposite sides of ventilated space.

				394		cross-connection control backflow prevention		(first line of defense) installation of a backflow preventer or a vacuum breaker at each cross connection on a premise to protect both premise system and the main system.

				395		crossflow heat exchanger		heat exchanger in which fluids flow perpendicular to each other. Compare to [[counterflow heat exchanger]].

				396		crossflow tower		one in which air, drawn or forced in through the air intakes by a fan, flows horizontally across the fill section perpendicular to the falling hot water.

				397		crossover		migration between airstreams.

				398		crosstalk		undesirable transfer of energy from active signal line(s) to one or more independent signal lines, creating signals that may reach proportions to cause system errors.

				399		cryocooling (cryogenic cooling)		cooling below –244°F (–153°C, 120 K).

				400		cryogenic liquid		liquefied gas below –244°F (–153°C, 120°K).

				401		cryogenics		science that deals with the production of very low temperatures and their effect on the properties of matter.

				402		cryogrinding process		(freeze grinding) , grinding at a low temperature of a substance that otherwise could not be ground or would be spoiled by the temperature rise resulting from the operation.

				403		cryopump		device designed for producing an ultrahigh vacuum by condensation or adsorption of a gas at a very low temperature, usually below –320°F (–196°C, 77 K).

				404		cryostat		batch operating apparatus in which a cryogenic liquid or solid evaporates to maintain a cryotemperature, which need not be constant but may vary in a predetermined fashion.

				405		cryotemperature (cryogenic temperature)		temperature within a few degrees of absolute zero (2.2 K).

				406		cryotrap		surface cooled below –244°F (–153°C, 120 K) in order to condense vapors. Can be used to reduce pressure.

				407		daily range		difference between high and low temperatures for a typical day. Used in HVAC load calculations.

				408		Dalton’s law		each constituent of a mixture of gases behaves thermodynamically as if it alone occupied the space. The sum of the individual pressures of the constituents equals the total pressure of the mixture.

				409		damp building		a building that has a persistent and excessive accumulation of moisture which will, if allowed to persist, shorten the intended useful life of the building’s contents, materials, structural fasteners, or systems.

				410		DBT		[[dry-bulb temperature (DBT]]

				411		dead air pocket		(also known as dead zone) stagnant area in a space unaffected by air circulation.

				412		dead-end trap		piping arrangement for collecting oil or liquid refrigerant from suction gas prior to entry to a compressor.

				413		dedicated outdoor air		a ventilation system that delivers 100% outdoor air to each individual space in a building.

				414		dedicated outdoor air system (DOAS)		an HVAC system specifically designed to condition 100% outdoor air to appropriate design conditions (temperature and humidity) and deliver this air to other systems or spaces.

				415		deep ground temperature		ground temperature at or below a soil depth of two meters.

				416		deep vacuum		(also known as high vacuum), a vacuum of 1000 µm Hg (130 Pa) or less of absolute pressure.

				417		degradation coefficient		a measure of efficiency loss due to cycling of equipment.

				418		degree day (Kelvin-day)		the difference in temperature between the outdoor mean temperature over a 24-hour period and a given base temperature, used in estimating heating and cooling energy use. For any one day, there are as many degree days (Kelvin-days) as there are degrees Fahrenheit (degrees Celsius) departure of the mean temperature for the day from the base temperature

				419		dehumidifying effect		mass of water condensed during cooling or the equivalent refrigerating capacity expressed in terms of the latent heat of the water condensed per unit of time.

				420		dehydrator		a device for removing moisture from refrigerant or other substances.

				421		deicing		intentional melting of an ice layer.

				422		delivery effectiveness		the ratio of the thermal energy transferred to or from the conditioned space to the thermal energy transferred at the equipment distribution system heat exchanger. Energy delivered to or from the conditioned space includes distribution system losses to the conditioned space.

				423		demand		(1) the time rate of energy flow. In the United States, demand usually refers to electric power and is measured in kW (equals kWh/h) but can also refer to natural gas, usually as therms or ccf per day. In many other countries, demand is commonly used with other energy sources, especially district heat. (2) the highest amount of power (average Btu/h over an interval) recorded for a building or facility in a selected time frame.

				424		demand charge		part of an electric bill based on kilowatt demand and the demand interval, expressed in dollars per kilowatt. Note: demand charges offset construction and maintenance of a utility’s need for large generating capacity.

				425		demand control		an application that utilizes input signals that measure the past and current demand and provide control of future use to maintain or reduce the target level.  

				426		demand defrost		automatic defrosting system in which the defrost cycle is initiated by a drop in performance of the refrigerating system.

				427		demand factor		ratio of the maximum electric demand to the connected load, usually monthly or annually. See also [[electric power load factor]].

				428		demand interval		period during which kilowatt demand is monitored by a utility service, usually 15 or 30 minutes.

				429		demand limit tripping		removing interruptible or deferrable load(s) at the user level when electric power or current flow to that user, or to a portion of the load, exceeds a specified level for more than a specified time, as determined by agreement. The automatic function can be enabled or disabled remotely by the serving utility via centralized communication.

				430		demand limiter		a device that monitors user electric power demand and causes that demand to be limited in a manner not to exceed a selected or programmed maximum value.

				431		demand load		actual load on a circuit at any time. Sum of all loads which are on. Equal to the connected load minus the loads that are off.

				432		demand period		electric power demand interval.

				433		demand savings		the reduction in the demand from the pre-retrofit baseline to the post-retrofit demand once independent variables (such as weather or occupancy) have been adjusted for. This term is usually applied to billing demand, to calculate cost savings, or to peak.

				434		demand-limited storage		thermal storage system controlled to limit the electric power demand.

				435		dense-air system		cold-air system maintained under pressure greater than atmospheric in which air is compressed, heat of compression dissipated, and the air, chilled by expansion and performance of work, can create useful refrigeration.

				436		deposition		direct formation of the solid phase by cooling a vapor below the triple point.

				437		desorption		liberation of a gas held in a substance by sorption.

				438		desuperheater		a refrigerant-to-water heat exchanger that transfers heat from high-pressure, high-temperature refrigerant to domestic water. Heat transfer occurs when the heat pump (air conditioner) operates to satisfy the building space conditioning load. Within the refrigeration circuit, the desuperheater is located between the compressor discharge and the reversing valve of a heat pump or between the compressor discharge and the inlet to the refrigerant-to-air condenser of an air conditioner.

				439		desuperheating coil		heat exchanger, preceding the condenser or incorporated in it, for removing all or part of the superheat.

				440		desuperheating heat rejection		sensible heat rejection from gaseous refrigerant in a condenser. Occurs prior to the gas-to-liquid phase change.

				441		determination		a complete set of measurements for a particular point of operation of a fan.

				442		deviation		(1) difference between the setpoint and the value of the controlled variable at any point in time. (2) the difference between a single result and the mean of many results.

				443		Dewar flask		silvered vacuum flask with double walls with the space between the walls highly evacuated.

				444		dial thermometer		a device that indicates temperature by a pointer moving over a circular scale.

				445		differential		(1) of a control, the difference between cut-in and cut-out temperatures or pressures. (2) range which the controlled variable must pass in order to actuate various control functions.

				446		differential controller		(1) controller reactive to the difference between values of two variables. (2) device used to maintain a given difference in pressure or temperature between two elements or two points.

				447		differential pressure		the difference in pressure between any two points in the system.

				448		differential pressure control		see [[differential controller]].

				449		differential temperature		(1) difference in temperature that exists between any two points or states when measured on the same temperature scale. (2) in control terminology, the difference in temperature between the high event and the low event.

				450		diffuse		indicates that flux propagates in many directions as opposed to a single direction, as in a direct beam, which refers to collimated flux . When referring to reflectance, it is the directional hemispherical reflectance less the specular reflectance. Note: diffuse has been used in the past to refer to hemispherical collection of transmitted or reflected radiation (including the specular component). This use is deprecated in favor of the more precise term hemispherical.

				451		diffuse reflectance		directional hemispherical reflectance less the specular reflectance.

				452		diffuse sky irradiance		solar radiation that has been scattered in passing through the earth’s atmosphere. It is equal to the global irradiance less the direct-normal and ground-reflected components.

				453		diffuse solar radiation		the solar radiation received from the sun after its direction has been changed by scattering by the atmosphere or other objects, such as the ground.

				454		diffusion		(1) displacement of the molecules of a fluid within another fluid. (2) distribution of air within a space by an outlet discharging supply air in various directions and planes.

				455		diffusion absorption system		refrigerating absorption system that, in addition to refrigerant and absorbent, also has an inert medium (such as hydrogen) to balance pressure in the various parts of the refrigerating circuit.

				456		diffusion area		effective area covered by a jet of air on leaving an outlet air device.

				457		diffusion coefficient		see [[mass diffusivity ratio]].

				458		direct exhaust system		mechanical venting system supplied or recommended by the manufacturer through which the products of combustion pass directly from the furnace or boiler to the outside and which does not employ a means of draft relief. Includes units that have small air passages in the flue that have an opening area that is not in excess of 10% of the cross-sectional area of the stack.

				459		direct expansion (DX)		see [[direct-expansion (DX) refrigeration systems]].

				460		direct ice contact		ice storage system using a method of heat exchange in which ice is formed by direct refrigeration and melted by immersion in circulating water or secondary coolant. Also called static direct contact storage.

				461		direct normal irradiance		(beam) irradiance received from the sun without significant change of direction from the apparent position of the sun. See also [[pyrheliometer]].

				462		direct vent system		system that provides outdoor air directly to a unit for combustion and for draft relief and which provides for discharge of all flue gases to the outside atmosphere.

				463		direct-expansion (DX) refrigeration systems		(1) system in which the cooling effect is obtained directly from the expansion of the liquid refrigerant into a vapor. (2) common term applied to an air-conditioning or refrigeration system that utilizes the vapor-compression refrigeration cycle. In a vapor-compression refrigeration cycle, the refrigerant removes heat in the evaporator by directly expanding the entering liquid refrigerant into vapor as it leaves the evaporator. The vapor is then compressed and piped to a condenser where the heat removed by the evaporator and the heat of compression are rejected to another medium so that the gaseous refrigerant is condensed to a liquid. The liquid is then piped to a pressure reducing device/metering device to be supplied to the evaporator.

				464		direct-injection humidifier		device that injects steam directly into the airflow.

				465		directional thermal emittance		ratio of the radiance from a surface in a particular direction to the radiance in that direction from a blackbody at the same temperature under the same conditions.

				466		direct-return piping system		two-pipe system in which the heat transfer medium supplied to the first load is the first returned to the heat transfer equipment. Compare to [[reverse return piping system]].

				467		disc valve		compressor valve consisting of a metal disc that is lifted from an orifice in order to control fluid flow. See [[diaphragm valve]].

				468		discharge capacity		the amount of thermal energy that can be removed from the storage device during a period of time and for a specific set of values for the initial temperature of the storage device, the temperature of the entering fluid, and the mass flow rate of fluid through the storage system. Compare to [[storage capacity]].

				469		discharge coefficient		in the flow of fluids through nozzles and orifices, the product of the velocity coefficient and the contraction coefficient. See also [[air discharge coefficient]].

				470		discharge line		(also known as hot gas line), line through which refrigerant vapor flows from a compressor to a condenser.

				471		discharge line valve		(also known as discharge stop valve), shutoff valve fitted to a compressor (or in the discharge line adjacent to it) which can be used to isolate the compressor from the discharge line.

				472		discharge or intake velocity (Vk)		discharge or intake velocity (Vk) of an outlet or inlet, in fpm (m/s), is the velocity of the airstream measured at specified locations relative to the face of an outlet or inlet.

				473		discharge pressure		(1) the pressure generated on the leaving side of a fan or pump. (2) the pressure generated on the output side of a gas compressor in a refrigeration or air-conditioning system. The discharge pressure is affected by several factors: size and speed of the condenser fan, condition and cleanliness of the condenser coil, and the size of the discharge line. An extremely high discharge pressure coupled with an extremely low suction pressure is an indicator of a refrigerant restriction. It is also called high-side pressure or head pressure. (3) operating pressure in a system measured in the discharge line at the compressor or fan outlet.

				474		discharge sound power level		sound power that is transmitted from a device emanating sound and proceeding out of a device such as a terminal outlet.

				475		discharge temperature		(also known as delivery temperature), temperature of fluid as discharged, such as from a fan or compressor.

				476		discharge test time		the duration of a single transient test in which energy is removed from the storage device.

				477		discharge valve		(also known as delivery valve or outlet valve), in a compressor, the valve that allows compressed fluid to flow from the cylinder and prevents return flow.

				478		discharge-loss coefficient		actual discharge airflow rate divided by the theoretical discharge airflow rate at a given pressure difference.

				479		discharging		withdrawing cooling or heating potential from thermal storage.

				480		displacement flow		movement of air within a space in a piston- or plug-type motion. Minimal mixing of the room air occurs in ideal displacement flow, which is desirable for removing pollutants generated within a space. The laminar flow air-distribution system that sweeps air across a space may produce displacement flow.

				481		displacement ventilation system		a type of air-distribution system, used only for cooling purposes, in which air at a temperature below room temperature is supplied to the floor level at a low discharge velocity [<100 fpm (0.5m/s)] and is returned near ceiling level. Thermal plumes, which develop over heat sources in the room, drive the overall floor to ceiling air motion, producing a stratified environment with cooler and fresher air near the floor and warmer and less fresh air near the ceiling.

				482		disposable filters		filters that are designed to operate through a specified performance range and then be discarded and replaced. An example is the cartridge filter.

				483		distribution law		if a substance is dissolved in two immiscible liquids, the ratio of its concentration in each is constant.

				484		distribution system		(1) conveying means, such as ducts, pipes, and wires, to bring substances or energy from a source to the point of use. The distribution system includes auxiliary equipment such as fans, pumps, and transformers. (2) parts of a cooling tower, beginning with the inlet connection, that distribute the hot, circulating water within the tower to the points where it contacts the air.

				485		distribution system efficiency		ratio between the energy consumption by the equipment if the distribution system had no losses (gains for cooling) to the outdoors or effect on the equipment or building loads and the energy consumed by the same equipment connected to the distribution system under test.

				486		district cooling		concept of providing and distributing, from a central plant, cooling energy to a surrounding area (district) of tenants or clients (residences, commercial businesses, or institutional sites). Compare to [[district heating]].

				487		district energy system		centralized facility for generation and distribution of the heating and cooling and/or power needs of a community, rather than individual heat or cold generators (i.e., furnace or air conditioner) at each residential, commercial, or institutional site.

				488		district heating		concept of providing and distributing, from a central plant, heating energy to a surrounding area (district) of tenants or clients (residences, commercial businesses, or institutional sites). Compare to [[district cooling]].

				489		district-cooling system cooling density		measure of cooling demand per unit area. Customary units are kW/hectare or tons/acre.

				490		district-heating system heating density		measure of heating demand per unit area. Customary units are kW/hectare or therms/acre.

				491		diversion pipe fitting		Venturi jet or orifice in a tee that induces flow through branch lines by reducing the pressure in the main line following the branch.

				492		diversity factor		ratio, or percentage, obtained when the total output capacity of a system is divided by the total output capacity of all the terminal devices connected to the systems. Example: to express the ratio of VAV supply air fan capacity to the total capacity of the VAV terminal devices as a percentage.

				493		diverting element		element to divert the flow of air from one duct to another.

				494		diverting valve		three-way valve piped to supply a single source of fluid to either of two outlets. Compare to [[mixing valve]].

				495		DOF		[[degrees of freedom]]

				496		domestic hot water		(1) heating water for domestic or commercial purposes other than space heating and process requirements. (2) potable hot water as distinguished from hot water used for heating.

				497		domestic water coil		coil of tubing within a boiler to heat water for potable use; usually a hot-water tank is used for hot-water storage.

				498		double-acting compressor		compressor which has two compression strokes per revolution of crankshaft per cylinder (i.e., both faces of the piston are working faces).

				499		double-bundle condenser		condenser that contains two separate tube bundles, allowing the option of either rejecting the heat to the cooling tower or to another building system requiring heat input.

				500		double-check valve backflow preventer		a backflow prevention device designed to protect water supplies from contamination. It consists of two check valves assembled in series, usually with a ball valve or gate valve installed at each end for isolation and testing. Often, test cocks (very small ball valves) are in place to attach test equipment for evaluating whether the double-check assembly is still functional. The double-check valve assembly is suitable for prevention of back pressure and back siphonage but is not suitable for high-hazard applications. It is commonly used on lawn irrigation, fire sprinkler, and combi-boiler systems. May also be referred to as double-check assembly (DCA).

				501		double-contact freezer		contact freezer in which the product to be frozen is placed between two refrigerated surfaces and makes contact with both.

				502		double-detector check (DDC) backflow preventer		device designed to serve also as a detector check on fire-protection systems where pollutants are involved. Note: DDC includes a line size, approved double-check valve backflow preventer with a metered bypass, into which has been incorporated a three-quarter inch, approved, double-check valve backflow preventer.

				503		double-pipe condenser (tube-in-tube condenser)		condenser constructed of concentric tubes in which the refrigerant circulates through the annular space and the cooling medium through the inner tube.

				504		double-pipe heat exchanger		two pipes arranged concentrically, one within the other, and in which one fluid flows through the inner pipe and the other through the annulus between them.

				505		double-riser suction line		arrangement of two vertical suction lines in order to ensure oil entrainment or carryover at minimum load. Often the minimum load line is smaller than the full-load suction riser.

				506		double-seated valve		valve having two seats and two discs arranged so that the upstream pressure is acting on one side of one disc and the opposite side on the other disc. This acts to cancel system forces and allows the use of a smaller actuator.

				507		double-suction compressor		split suction valving arrangement on compressor for carrying two suction pressures.

				508		double-suction riser		see [[double-riser suction line]].

				509		double-wall heat exchanger		two fluids separated by two walls with the space between open to the atmosphere so that a fracture on one wall will not transfer one fluid into the other. Used in water systems with a potable fluid and a potentially hazardous fluid.

				510		down-discharge makeup air		makeup air delivered directly to the interior plenum of an exhaust hood such that it is introduced vertically downward, typically from the front edge of the hood. Sometimes this kind of makeup air is referred to as an air curtain.

				511		down-feed system		piping arrangement for heating, air-conditioning, or refrigerating systems in which heating and cooling fluid is circulated through supply mains which are above the levels of the heating or cooling units they serve.

				512		down-flow-type central furnace		one designed with airflow essentially in a vertical path, discharging air at or near the bottom of the furnace.

				513		DR		[[draft rate]]

				514		drain pan		vessel or tray placed under an evaporator coil or cooling coil to receive condensed moisture, melted frost, or ice. Also called a drip tray or a defrost pan.

				515		drain plug (drain cock)		removable plug or key-operated draw-off valve intended to permit the removal of fluids or condensates.

				516		drain valve		valve fitted to the lowest point of an apparatus or refrigeration system for the purpose of tapping or draining the system.

				517		draught		see [[draft]].

				518		drawdown		difference between the static water level and the active-pumping water level.

				519		droop		(1) deviation from the no-load control point that results from a change in the heating or cooling load. (2) linear term referring to the percentage decrease in output voltage for a square wave or rectangular wave as a function of time. Also can apply to voltage error caused by leakage in a sample and hold circuit. (3) (of an air jet in mixing air diffusion), vertical distance (hv) between the lowest horizontal plane tangent to a specified isovel and the center of the core of an air jet.

				520		drop-in refrigerant		replacement refrigerant that has thermodynamic properties similar to one being replaced and does not require air conditioning or refrigerating equipment to be replaced but may require modifications.

				521		droplet condensation		phenomenon encountered when the condensate does not wet the cold surface but settles in the form of separate droplets.

				522		drum cooler		rotating refrigerated cylinder whose surface is in contact with the liquid to be cooled.

				523		dryer		appliance that removes moisture. Compare to [[drier]].

				524		dual compression		compression of refrigerant entering a single cylinder from two sources at different suction pressures.

				525		dual thermostat		(1) pneumatic thermostat designed to maintain one temperature during the day and a lower temperature during the night. (2) changes thermostat output from direct acting (DA) to reverse acting (RA) for seasonal changeover. (3) two temperature controls in one enclosure.

				526		dual-duct air-conditioning system		system of a central plant that produces conditioned air at two temperatures and humidity levels to supply air through two independent duct systems to the points of usage where mixing may be carried out.

				527		dual-duct terminal		terminal that mixes, for individual zonal needs, varying portions of two independent sources of primary air.

				528		dual-effect compressor		compressor in which the cylinders have an additional suction inlet partway along the compression stroke which enables refrigerant to be drawn in at two different suction pressures.

				529		dual-effect control		device responsive to temperatures of two zones or to two variable conditions.

				530		dual-heating system		heating system utilizing two fuel or energy sources, such as gas, oil, coal, or electric power, either as alternate sources or with one as a booster to the other.

				531		dual-pressure control		(1) combined pressure-regulating device, one part connected to the low pressure side of the system and one part to the high-pressure side of the system, with a common switch mechanism. (2) two pressure controls in one enclosure. (3) use of a single device to accomplish some form of pressure control at two distinct setpoints, such as a dual-pressure switch.

				532		dual-pressure regulator		upstream pressure regulator equipped with two controls, used in refrigerant suction lines to provide freeze-up protection or for safety pressure relief.

				533		dual-pressure relief device		two pressure relief devices mounted on a three-way valve that allows one device to remain active while the other is isolated.

				534		dual-temperature refrigerator		two compartment refrigerated cabinet with one used for chilling foods and the other for either freezing foods or storing frozen products.

				535		ductless hood		a listed, packaged system incorporating a hood, a fan, and air-treatment devices designed to remove most grease and particulate matter from the airstream before reintroducing the treated air into the occupied space.

				536		ductwork		system of ducts for distribution and extraction of air. See [[system]].

				537		Dulong-Petit law		the product of the specific heat per gram and the atomic weight of many solid elements at room temperature have almost the same value, about 6.3 calories per degree Celsius (264 J/K).

				538		dump water		the water drainage from an ice maker to control the clarity of ice or to prevent scaling.

				539		dump-trap liquid-return heating system		method of separation and automatic return of liquid refrigerant from an accumulator in the low side to the high side of the plant.

				540		DX		[[direct-expansion (DX) refrigeration systems]]

				541		dynamic characteristics of a fan		the resonance frequencies and mode shapes of a fan.

				542		dynamic head loss		the reduction in the velocity head during flow, consisting of friction or energy losses per length of pipe and losses associated with bends, fittings, valves, etc. The most common equation used to calculate major head losses is the Darcy–Weisbach equation. Older, more empirical approaches are the Hazen-Williams equation and the Prony equation.

				543		dynamic ice		ice formed on a cooling surface, then removed to be stored in an insulated container (tank). Compare to [[ice harvester]].

				544		dynamic pressure		see [[velocity pressure]].

				545		dynamic suction head		positive static suction head minus friction head and minus velocity head.

				546		dynamic suction lift		sum of suction lift and velocity head at the pump suction when the source is below the pump centerline.

				547		dynamic viscosity		force per unit area required to produce unit-relative velocity between two parallel areas of fluid unit distance apart. Also called coefficient of viscosity.

				548		dynamometer		device for measuring power output of a running engine or motor.

				549		economizer		(1) a process employing heat recovery equipment or heat exchangers. (2) device that, on proper variable sensing, initiates control signals or actions to conserve energy. A control system that reduces the mechanical heating and cooling requirement.

				550		EDB		see [[entering dry-bulb (EDB) temperature]]

				551		EER		[[energy efficiency ratio]]

				552		effective air change rate		the constant outdoor air change rate that would result in the same average pollutant concentration over the same period of time as actually occurs under varying conditions.

				553		effective compressor work		network input absorbed at the shaft of a compressor, irrespective of time.

				554		effective draft temperature		a calculated temperature difference that combines air temperature difference and measured air speed at each test point.

				555		effective efficiency		(1) overall efficiency. (2) ratio of the work absorbed in conveying and compressing a unit mass of refrigerant in a perfect compressor and the work absorbed, per unit mass of refrigerant, by the shaft of an actual compressor.

				556		effective emittance of an air space		the combined effect of emittances from the boundary surfaces of an air space, where the boundaries are parallel and of a dimension much larger than the distance between them.

				557		effective freezing		time required from a given initial temperature to freeze a product and to lower its temperature at the thermal center to a given value.

				558		effective length of a duct		dimension by which a straight duct contributes to the length of an air-distribution installation.

				559		effective length of a fitting		dimension by which a duct fitting contributes to the length of an air-distribution installation.

				560		effective power input		average electrical power input to the equipment within a defined interval of time, in watts (i.e., the sum of: the power input for operation of the compressor, excluding additional electrical heating devices; the power input of all control and safety devices of the equipment; and the proportional power input of the conveying devices for the transport of the heat transfer media through the heat pump only. Also, indoor-side and outdoor-side pumps, whether internal or external, whether provided with the equipment or not).

				561		effective temperature		see [[operative temperature]].

				562		effective temperature difference		difference between the room air temperature and the supply air temperature at the outlet in the room.

				563		effectiveness		actual energy transfer divided by the maximum possible transfer.

				564		effectiveness ratio of a heat exchanger		ratio of the actual heat transfer to the thermodynamically limited maximum heat transfer possible in a counterflow exchanger of infinite transfer area.

				565		elbow (ell)		pipe or duct fitting to make an angle between connected pipes or ducts. If angle is not specified, a 90° angle is implied.

				566		electric space heating		permanently installed electric heating as the principal source of space heating throughout an entire dwelling or business establishment.

				567		electrolytic hygrometer		device that indicates relative humidity from the electrical resistance of a hygroscopic salt.

				568		emergency relief valve		manually operated safety valve for discharge of refrigerant in case of fire or other emergency.

				569		emissive power		see [[emittance]].

				570		emittance		ratio of the radiant flux emitted by a physical surface to that emitted by a blackbody at the same temperature and under the same conditions.

				571		enclosed liquid cooler		(1) apparatus for cooling fluid out of contact with the atmosphere. (2) within a pressure-tight vessel, a heat exchanger consisting of an assembly of tubes containing the liquid to be cooled.

				572		enhancement factor		water vapor pressure enhancement factor, f, is the ratio of the actual partial pressure, pwvs, of saturated water vapor in moist air to the vapor pressure of pure H2O, e, at the same temperature. [f = pwvs(p, t)/e(t)]. This factor accounts for the nonideal behavior of saturated water vapor in air due to (a) the effect of intermolecular forces (gas imperfections), (b) the effect of pressure on the properties of the condensed phase, and (c) the effect of dissolved gases.

				573		entering dry-bulb (EDB) temperature		the temperature that a thermometer would measure for air entering the evaporator coil. (E.g., for a draw-through fan configuration with no heat gains or losses in the ductwork, EDB equals the indoor dry-bulb temperature).

				574		entering wet-bulb (EWB) temperature		the temperature that the wet-bulb portion of a psychrometer would measure if exposed to air entering the evaporator coil. For a draw-through fan with no heat gains or losses in the ductwork and no outdoor air mixed with return air, this would also be the zone air wet-bulb temperature. For a similar configuration, but when outdoor air is mixed with return air, EWB equals the mixed-air wet-bulb temperature. For mixtures of water vapor and dry air at atmospheric temperatures and pressures, the wet-bulb temperature is approximately equal to the adiabatic saturation temperature (temperature of the air after undergoing a theoretical adiabatic saturation process). The wet-bulb temperature given in psychrometric charts is really the adiabatic saturation temperature.

				575		entrainment flow		(also known as conventional mixing). Systems with ceiling-based supply air diffusers and return air grilles are common examples of air-distribution systems that produce entrainment flow.

				576		entry loss		loss in pressure caused by a fluid stream flowing into a pipe, duct, hood, or vessel.

				577		envelope		the boundary surface of points of equal terminal velocity that describe the air-diffusion profile. Envelope is also referred to as isovel.

				578		envelope component		major section of the entire envelope, such as the opaque walls above grade, ceilings, slabs, floors, glazings, doors, or walls below grade.

				579		envelope floor		that lower portion of the building envelope, including opaque area and fenestration, that has conditioned or semiheated space above and is horizontal or tilted at an angle of less than 60°F (15°C) from horizontal but excluding slab-on-grade floors. For the purposes of determining building envelope requirements, the classifications are defined as follows: (a) mass floor: a floor with a heat capacity that exceeds (1) 7 Btu/ft²·°F (39.7 watt h/m² °C) or (2) 5 Btu/ft²·°F (28.4 watt h/m²·°C) provided that the floor has a material unit mass not greater than 120 lb/ft³ (1924.6 kg/ m³); (b)  steel joist floor: a floor that (1) is not a mass floor and (2) that has steel joist members supported by structural members; (c) wood framed and other floors: all other floor types, including wood joist floors.

				580		environment		all of the elements over which a designer has no control and that affect a system and its input or output.

				581		environmental chamber		(also known as climatic chamber), enclosed space designed to create a particular environment.

				582		environmental conditions		natural or controlled conditions of air and radiation prevailing around a person, an object, a substance, etc.

				583		environmental systems		systems that primarily use a combination of mechanical equipment, airflow, water flow, and electrical energy to provide heating, ventilating, air conditioning, filtration, humidification, and dehumidification for the purpose of human comfort or process control of temperature and humidity.

				584		equal friction method duct sizing		method in which ducts are sized so that their frictional resistance per unit length is constant.

				585		equalizing damper		device to maintain constant downstream static pressure or volume flow.

				586		equilibrium		the steady-state condition during which the fluctuations of variables being measured remain within stated limits.

				587		equilibrium-point dryness (EPD)		the water content of a liquid refrigerant after being in contact with a specific drier at a particular temperature long enough to reach an equilibrium state. EPD is expressed in milligrams of water per kilogram of refrigerant (ppm).

				588		equipment		devices that serve all or part of the building and may include electric power, lighting, transportation, or service water heating, including, but not limited to, furnaces, boilers, air conditioners, heat pumps, chillers, water heaters, lamps, luminaires, ballasts, elevators, escalators, or other devices or installations.

				589		equipment capacity		the manufacturer's rated capacity at the defined rating point for HVAC equipment. Equipment capacity should be adjusted for altitude and other effects.

				590		ethylene glycol		clear, colorless liquid used to depress the freezing point of water for use as a secondary coolant in HVAC&R systems. Inhibitors are required to control corrosion caused by ethylene glycol solutions.

				591		eudiometer		instrument for volumetric measurement and analysis of gases.

				592		eupatheoscope		instrument for assessing comfort environment in terms of operative temperature.

				593		eutectic		mixture of substances whose solid and liquid phases in equilibrium have identical composition. Such a mixture has a minimum freezing point.

				594		eutectic ice		frozen eutectic mixture used as cold accumulation.

				595		eutectic plate		thin, rectangular container containing eutectic mixture, generally with a coil to be connected to a refrigerating system in order to freeze the mixture.

				596		eutectic point		freezing temperature of a liquid mixture that produces a solid phase of the same composition.

				597		eutectic solution		mixture that melts or freezes, normally at a specific temperature, with constant composition. The mixture's melting point is usually the lowest possible for mixtures of given substances. See also [[cryohydrate]].

				598		evacuated thermal insulation		(also known as vacuum insulation), insulation consisting of double walls, with the space between them (with or without packing) evacuated.

				599		evaporating temperature		temperature at which a fluid vaporizes at a given pressure.

				600		EWB		see [[entering wet-bulb (EWB) temperature]]

				601		excess air		in combustion, percent of air greater than that required theoretically to completely oxidize the fuel.

				602		exergy		property of a system that is the maximum useful work possible during a process that brings the system into equilibrium with a heat reservoir. Exergy is a combination property of a system and its environment because unlike energy, it depends on the state of both the system and environment. The exergy of a system in equilibrium with the environment is zero. Exergy is neither a thermodynamic property of matter nor a thermodynamic potential of a system.

				603		exit air		air with acceptable quality that may be removed from the space for pressurization control.

				604		exitance		total radiant flux that leaves unit area of a surface. The sum of the radiant flux emitted and reflected by the surface plus any radiant flux transmitted through that surface. Compare to [[radiosity]].

				605		expendable refrigerant		(1) liquefied gas (generally liquid nitrogen) whose vapor is lost after change of phase. (2) solid carbon dioxide (dry ice).

				606		exterior building envelope		see [[building envelope]].

				607		external defrosting		defrosting using heat from external sources.

				608		external equalizer		in a thermostatic expansion valve, a connection from a selected point in the low-pressure part of the circuit to the system pressure-sensing side of the actuating element such that the selected point pressure is transmitted to the actuating element (e.g., diaphragm or bellows).

				609		external heat		heat generated from sources outside the conditioned area. This heat from gas, oil, steam, electricity, or solar sources supplements internal heat and internal process heat sources. Recovered internal heat can reduce the demand for external heat.

				610		external static pressure loss		see [[static pressure loss]].

				611		extract air		airflow leaving a treated space. Compare with [[return air]].

				612		eyebrow hood		an eyebrow hood is mounted directly to the face or top of an appliance above the opening(s) or door(s) from which effluent is emitted, overhanging the front of the opening(s) to capture the effluent. Mounting height is fixed.

				613		F-factor		the perimeter heat loss factor for slab-on-grade floors, expressed in Btu/h·ft2·°F (W/m2·°K).

				614		fabric filter		filter having a textile-based filter medium.

				615		facade area		area of the facade, including overhanging soffits, cornices, and protruding columns, measured in elevation in a vertical plane parallel to the plane of the face of the building. Nonhorizontal roof surfaces shall be included in the calculation of vertical façade area by measuring the area in a plane parallel to the surface.

				616		face area		total plane area of the portion of a grille, coil, or other item bounded by a line tangent to the outer edges of the openings through which air can pass.

				617		face velocity		the rate of air movement at the face of the device (airflow rate divided by face area), expressed in m/s (fpm) to three significant figures.

				619		Fahrenheit temperature		temperature scale used with the I-P system in which, at standard atmospheric pressure, the boiling point of water is 212°F and its freezing point is 32°F; absolute zero is minus –459.69°F.

				620		fanning friction factor		dimensionless number f used in studying fluid friction in pipes, equal to the pipe diameter times the drop in pressure in the fluid due to friction as it passes through the pipe divided by the product of the pipe length and the kinetic energy of the fluid per unit volume.

				621		feedwater economizer		heat exchanger installed in the hot-gas duct between the boiler and the stack to transfer a portion of the heat (that would be lost up the stack) to the feedwater.

				622		fenestration		(1) commonly used to refer to any opening, usually glazed, in a building envelope; windows. Examples include windows, plastic panels, clerestories, skylights, glass doors that are more than one-half glass, and glass block walls. (2) in an external wall of a building, any area that allows light to pass.

				623		fenestration elements		(1) framing, mullions, muntins, and dividers. (2)  glazing material, either glass or plastic. (3) external shading devices. (4) internal shading (5) integral (between glass) shading systems or devices.

				624		Fick’s law		rate of diffusion of matter across a plane is proportional to the negative of the rate of change of the concentration of the diffusing substance in the direction perpendicular to the plane.

				625		film boiling		boiling phenomenon corresponding to the development of a continuous vapor layer on the heating surface that separates this surface from the boiling liquid.

				626		film coefficient		heat transferred between a surface and a fluid in unit time through unit area induced by unit temperature difference.

				627		film-cooling tower		cooling tower with a type of packing over which the water spreads in a thin film.

				628		film-forming condensation		phenomenon encountered when the condensate wets a cold surface to form a continuous film that separates this surface from the vapor.

				629		filtration		process of passing a liquid through a porous material in such a manner as to remove suspended matter from the liquid.

				630		final filter		(1) a filter positioned in the last filtering position in an air-handling system. (2) filter used to collect the loading dust that has passed through a device during the test procedure.

				631		final resistance		(1) the resistance at which a filter, or filter media, should be replaced. (2) the resistance to airflow of the air-cleaning device at which the test is terminated and results calculated, expressed in Pa (in. of water).

				632		fire damper		device that interrupts airflow automatically through part of an air system to restrict passage of flame. Installed in a fire-rated wall or floor and closes automatically in the event of fire to maintain the integrity of the fire-rated separation.

				633		first air		in a cleanroom, air that issues directly from the HEPA filter before it passes over any work location.

				634		flammable refrigerant		refrigerant that is ignitable when mixed with air (e.g., ethyl chloride, methyl chloride, and the hydrocarbons). Note: see ASHRAE Standard 34 for flammability categories.

				635		flashing		the physical transformation of a fluid from its liquid state into its vapor or gaseous state. It is caused by the actual pressure of the fluid being lower than the vapor pressure of the fluid at that operating temperature.

				636		flexible duct		ducts constructed of flexible materials, such as polymeric films, metal foils, and impregnated fabrics, and used to connect rigid duct to air devices and terminals.

				637		flexible-shaft centrifugal compressor		impeller and shaft are a one-piece assembly, the latter of a small diameter so that it can flex and spontaneously balance the inertial forces resulting from rotation.

				638		floc point		temperature observed at the start of the formation of wax or other solid; determined by a standardized test to assess the low-temperature compatibility of certain petroleum products with refrigerants.

				639		flooded evaporator		refrigerant evaporator characterized by no organized flow, in which most of the evaporator surface is in contact with the liquid refrigerant, and from which the refrigerant exits at a vapor quality of one, without significant superheat. Compare to [[dry expansion evaporator]].

				640		flowmeter		(1) a device employing a detecting element that determines the flow rate of a volatile refrigerant in the gaseous or liquid phase within a closed conduit by measuring a suitable response of the detecting element. (2) a device for measuring or determining the mass or volumetric flow rate of a fluid in a duct, pipe, or terminal device.

				641		fluidized-bed freezer		trough having a perforated bottom through which an upward flow of cold air suspends the produce, usually of small unit size, and causes it to flow like a fluid.

				642		fluorocarbon		any of a broad group of organic compounds analogous to hydrocarbons in which all or most of the hydrogen atoms of the hydrocarbon have been replaced by fluorine; some types also contain chlorine, and these are called chlorofluorocarbons. The saturated, aliphatic-type fluorocarbons comprise the series of refrigerants developed by Midgeley in the 1930s. Compare to [[halocarbon]].

				643		forecooler		in an ice plant, a device for cooling water before pouring into ice-making cans; precooler.

				644		four pipe air-conditioning system		multiple piping arrangement in which each unit is fitted with supply and return pipes separately for hot and chilled water.

				645		fractionation		a change in composition of a blend by preferential evaporation of the more volatile component(s) or condensation of the less volatile component(s).

				646		freeze/thaw resistance		property of a material which permits it to be alternately frozen and thawed through many cycles without damage.

				647		fresh air makeup		volume of outdoor air introduced into a space.

				648		friction factor		(1) any of several dimensionless numbers used in studying fluid friction in pipes, equal to the Fanning friction factor times some dimensionless constant. (2) coefficient used to calculate friction forces due to fluid flow. (3) quotient of the tangential force exerted by a fluid on a surface (per unit area) by half the product of the density and the square of the velocity.

				649		friction head		height of liquid that represents system resistance caused by the flow.

				650		friction loss		pressure loss due to friction between a flowing fluid and its contact surface.

				651		fume		solid particles formed by condensation of vapors of solid materials or a discharge gas or byproduct of combustion or chemical process. Very small airborne particles, usually less than one micrometer in size, from burning or melting materials or a chemical process. Note: popularly, the term fumes refers to any kind of air contaminant; many laws and regulations add a qualification that the contaminant have some unwanted action.

				652		fume hood		(generic term) a fume-collection device mounted over a work space, table, or shelf and serving to conduct unwanted gases away from the area enclosed. The least effective fume hood is a canopy hood, open on four sides. The most effective fume hood effective is an enclosed hood with operable front sash and fixed sides and back. Compare to [[laboratory fume hood]].

				653		fume-hood face		plane of minimum area at the front portion of a laboratory fume hood through which air enters when the sash is fully opened or opened to a stop position [usually in the same plane as the sash(es) when present].

				654		fume-hood system		an arrangement consisting of a fume hood, its adjacent room environment, and the air exhaust equipment (such as blowers and ductwork) required to make the hood operable.

				655		fumigation		in the food industry, exposure of a product to gaseous substances, generally to kill insects, their eggs, and larvae.

				656		functional performance testing (FPT)		(1) the process of determining the ability of the HVAC system to deliver heating, ventilating, and air-conditioning services in accordance with the final design intent. (2) that full range of checks and tests carried out to determine if all components, subsystems, systems, and interfaces between systems function in accordance with the contract documents. In this context, function includes all modes and sequences of control operation, all interlocks and conditional control responses, and all specified responses to emergency conditions.

				657		furnace		(1) enclosed chamber or structure in which heat is produced, as by burning fuel or by converting electrical energy. (2) part of a warm-air heating system in which energy is converted to heat.

				658		fusion		chemical term for a change of phase from solid to liquid.

				659		garment insulation (Iclu)		the increased resistance to sensible heat transfer obtained from adding an individual garment over the nude body. Expressed in clo units.

				660		gas/air mixture		lean mixture: gas/air mixture of which the air content is more than adequate for complete combustion, and the resultant combustion gases will contain an excess of oxygen. Rich mixture: gas/air mixture of which the air content is not sufficient for complete combustion and the resultant combustion gases will contain burnable but unburned hydrocarbons.

				661		gaseous state		one of the three basic states of matter, characterized by the greatest freedom of molecules and the lack of any inherent fixed shape or volume.

				662		glide		the absolute value of the difference between the starting and ending temperatures of a phase-change process by a refrigerant within a component of a refrigerating system, exclusive of any subcooling or superheating. This term usually describes condensation or evaporation of a zeotrope.

				663		global irradiance		(1) (also known as hemispherical irradiance), quantity of solar energy incident on a unit surface area in unit time through a unit hemisphere above the surface, expressed in Btu/h·ft2 (W/m2). (2) the global (or hemispheric) solar radiant energy is the quantity of solar energy incident upon a unit surface area in unit time through a unit hemisphere above the surface, expressed in W/m2 (Btu/[h⋅ft2]).

				664		global warming potential (GWP)		an index developed to provide a simplified means of describing the relative ability of a chemical compound to affect radiative forcing, if emitted to the atmosphere, over its lifetime in the atmosphere, and thereby to affect the global climate. Radiative forcing reflects the factors that affect the balance between the energy absorbed by the earth and the energy emitted by it in the form of longwave infrared radiation. The GWP is defined on a mass basis relative to carbon dioxide. The GWP for a compound must be calculated up to a particular integrated time horizon, for example, 20, 100, or 500 years. The time horizon most widely accepted is 100 years.

				665		Graetz number		dimensionless number used in calculation of streamline flow, equal to the mass flow rate of a fluid times its specific heat at constant pressure, divided by the product of its thermal conductivity and a characteristic length. Also spelled Gratz number. Symbol Gz, Gz, or NGz.

				666		Graham’s law		the rate of diffusion of a gas is inversely proportional to the square root of its density.

				667		grain of moisture		convenient unit of measurement of water vapor. 1 grain = 1/7000 pound avoirdupois (historically, the average weight of a grain of wheat).

				668		Grashof number		dimensionless number used in the calculation of free convection of a fluid caused by a hot body, equal to the product of the fluid’s coefficient of thermal expansion, the temperature difference between the hot body and the fluid, the cube of a typical dimension of the body, and the square of the fluid’s density divided by the square of the fluid’s dynamic viscosity. Also known as free convection number. Symbol Gr, Gr or NGr.

				669		grease duct		a containment system for the transportation of air and grease vapor. The system is designed and installed to reduce the possibility of the accumulation of combustible condensation, thus reducing the possibility of damage if a fire occurs within the ventilation system.

				670		grease-laden exhaust		effluent from a cooking process that contains grease particles or grease vapor. This type of exhaust requires a rated hood (e.g., Type I, Type II).

				671		grease-removal device		a listed device (such as, but not limited to, baffle filters, removable extractors, and stationary extractors) designed and installed to remove grease vapor and/or particles from the airstream, .

				672		greasetight		constructed and performing in such a manner as to prevent the passage of grease under normal operating conditions.

				673		grille		louvered or perforated covering for an opening in an air passage which can be located in a wall, ceiling, or floor.

				674		gross building envelope floor area		the gross floor area of the building envelope, excluding slab-on-grade floors.

				675		gross capacity		load (uncorrected) that a machine, apparatus, device, or system is designed to deliver.

				676		gross conditioned floor area		the gross floor area of a conditioned space.

				677		gross floor area		the sum of the floor areas of all the spaces within the building with no deductions for floor penetrations other than atria. Gross floor area is measured from the exterior faces of exterior walls or from the centerline of walls separating buildings, but it excludes covered walkways, open roofed-over areas, porches and similar spaces, pipe trenches, exterior terraces or steps, roof overhangs, parking garages, surface parking, and similar features.

				678		gross refrigerating capacity		total rate of heat removal from all sources by the evaporator of a refrigerating system at stated conditions. It is numerically equal to the system refrigerating effect.

				679		gross roof area		the area of the roof measured from the exterior faces of walls or from the centerline of party walls.

				680		gross semiheated floor area		the gross floor area of semiheated spaces.

				681		gross sensible capacity		the rate of sensible heat removal by the cooling coil for a given set of operating conditions. This value varies as a function of performance parameters such as EWB, ODB, EDB, and airflow rate. (Also see [[sensible heat]].)

				682		gross total capacity		the total rate of both sensible heat and latent heat removal by the cooling coil for a given set of operating conditions. This value varies as a function of performance parameters such as EWB, ODB, EDB, and airflow rate. Also see [[sensible heat]] and [[latent heat]].

				683		gross wall area		the area of the wall measured on the exterior face from the top of the floor to the bottom of the roof.

				684		ground coupling		in a thermal storage system or a heat pump, a closed loop of piping, plastic tubing, or ducting used as a heat exchanger between the ground (acting as a low-grade heat source or heat sink) and a circulating fluid.

				685		ground-loop heat pump application		heat pump using a brine solution circulating through a subsurface piping loop functioning as a heat source/heat sink.

				686		guillotine damper		isolation damper with a blade which is withdrawn from the duct area when the damper is fully open.

				687		habitable space		building space intended for continual human occupancy; such space generally includes areas used for living, sleeping, dining, and cooking but does not generally include bathrooms, toilets, hallways, storage areas, closets, or utility rooms.

				688		halogenated chlorofluorocarbon		fully halogenated chlorofluorocarbon is one in which all of the hydrogen atoms are replaced by chlorine and fluorine atoms. Atmospheric lifetimes of fully halogenated chlorofluorocarbons are long (75 years for CFC 11 and 111 years for CFC 12).

				689		HDD		[[heating degree day]].

				690		heater		apparatus or appliance to supply heat to a space or a fluid. See also [[water heater]].

				691		HEPA filter		(1) high-efficiency particulate air filter. (2) a ﬁlter with removal efﬁciencies of 99.97% or higher for a mass median particulate size of 0.30 µm (microns).

				692		herringbone evaporator (v-coil)		evaporator in which the tubes, arranged in the vertical plane, are bent in the form of a V.

				693		HFC		[[hydrofluorocarbon (HFC)]] a halocarbon that contains only fluorine, carbon, and hydrogen.

				694		higher heating value (HHV)		the amount of heat produced per unit of fuel when complete combustion takes place at constant pressure, the products of combustion are cooled to the initial temperature of the fuel and air, and the vapor formed during combustion is condensed. HHV is expressed in Btu/lb (J/kg) or Btu/ft3 (W/m3) for gaseous fuel and in Btu/lb (J/kg) or Btu/gal (J/l) for liquid fuel.

				695		HLF		[[heating load factor]]

				696		hoarfrost		deposit of ice crystals produced in a manner similar to dew but at a temperature below 32°F (0°C).

				697		holding charge		(also known as service charge), reduced quantity of refrigerant or inert gas used to avoid the ingress of air and moisture into a component before start-up.

				698		holdover coil		apparatus to store cold by fusion of ice or eutectic on a refrigerated coil.

				699		hot/humid climate		climate in which the wet-bulb temperature is 67°F (19°C) or higher for 3500 h or more or 73°F (23°C) or higher for 1750 h or more during the warmest six consecutive months of a year that is typical for that geographic area.

				700		hourly free-floating zone air temperature		zone or space air temperature for a given hour when heating and cooling equipment is off or for an unconditioned space.

				701		hourly heating load		heating load for a given hour.

				702		hourly incident unshaded solar radiation		sum of direct solar radiation and diffuse solar radiation that strikes a given surface for a given hour.

				703		humid heat		ratio of increase of enthalpy of moist air to the rise of temperature expressed per unit mass of the dry air component under conditions of constant pressure and humidity ratio.

				704		humidifying effect		product of the mass of water evaporated times the latent heat at the evaporating temperature.

				705		HVAC duct		duct and fittings used for conveying air in residential, commercial, institutional, and industrial heating, ventilating, and air-conditioning systems.

				706		HVAC system		the equipment, distribution systems, and terminals that provide, either collectively or individually, the processes of heating, ventilating, or air conditioning to a building or portion of a building.

				707		HVAC system end-to-end accuracy		combined end-to-end accuracy of the EMCS (energy monitoring and control system) and the accuracy with which the EMCS sensors represent the HVAC process.

				708		HVAC zone		a space or group of spaces, within a building with heating, cooling, and ventilating requirements, that are sufficiently similar so that desired conditions (e.g., temperature) can be maintained throughout using a single sensor (e.g., thermostat or temperature sensor).

				709		hydrofluorocarbon (HFC)		a halocarbon that contains only fluorine, carbon, and hydrogen.

				710		hydronic distribution system		a thermal distribution system that uses water or a mixture of water and additives as the distribution medium in a building.

				711		hydronic system balancing		adjusting water flow rates through hydronic distribution system devices, such as pumps and coils, by manually adjusting the position valves or by using automatic control devices, such as automatic flow control valves.

				712		hydronics		science of heating and cooling water.

				713		hydrostatic pressure		(1) normal force per unit area that would be exerted by a moving fluid on an infinitesimally small body immersed in it if the body were carried along with the fluid. (2) pressure exerted by a fluid at rest.

				714		hygrometry		branch of science that deals with the measurement of humidity

				715		hyperbolic tower		cooling tower of hyperbolic shape that depends on natural draft for air movement through the tower. The air movement can be either crossflow or counterflow.

				716		Ranque-Hilsch effect		spot-cooling effect produced in a tube into which gas is introduced tangentially, producing vortex flow.

				717		Ranque-Hilsch tube		(also known as pulse tube), device in which the Ranque-Hilsch effect is produced.

				718		IAQ		[[indoor air quality (IAQ)]]

				719		icing		chilling.

				720		ID		(1) [[induced draft]]. (2) Also, i.d., inside diameter.

				721		ideal gas		gas whose internal energy and enthalpy depend solely on temperature and, which is defined by pressure times specific volume divided by temperature, is a constant for a unit mass (pv/T = R). Also called perfect gas.

				722		immediately dangerous to life or health (IDLH)		the maximum concentration from which unprotected persons are able to escape within 30 minutes without escape-impairing symptoms or irreversible health effects.

				723		indicating thermometer		thermometer designed for the visual display of temperature.

				724		indirect cooling system		system in which a liquid such as brine or water, cooled by the refrigerant, is circulated to the material or space to be refrigerated or is used to cool air so circulated.

				725		indirect evaporative cooler		(1) a heat and mass transfer device used to sensibly cool a primary airstream without addition of moisture, by means of an evaporatively cooled secondary airstream. Since the secondary air provides wet-bulb depression, it represents a heat sink to the primary air. (2) an indirect evaporative cooling device consisting of an indirect evaporative-cooling heat exchanger, a means of delivering and distributing water to the wet passages of the heat exchanger, a basin for collecting water, a recirculating water pump, and the piping that connects the basin and the water distribution system.

				726		indirect evaporative cooler with integrated heat exchanger		an indirect evaporative cooling device with integrated primary (dry) and secondary (wet) air passages in a single sensible and evaporative heat exchanger.

				727		indirect evaporative cooling unit		a packaged, semi-packaged, or component indirect evaporative cooling unit. The term cooling unit is also used interchangeably for evaporative cooling unit or evaporative cooler.

				728		indirect fired		machines using steam or hot liquids as a heat source.

				729		indirect heat exchanger		(also known as water heater), heat exchanger taking heat from steam or water rather than heat directly.

				730		indirect ice contact		(also known as internal melt), ice storage system using a method of heat exchange in which ice in containers is formed and melted by a circulating secondary coolant enclosed in a pipe or tube.

				731		indirect load management		subfunction of power system distribution automation that implements economic incentives to induce user action, including automation provided by the user. Characterized by user local control of loads in response to economic incentives applied. Also called passive load management.

				732		indirect refrigerating system		system in which a secondary coolant, cooled or heated by the refrigerating system, is circulated to the air or substance to be cooled or heated.

				733		indirect system		refrigerating system in which secondary coolant, cooled by a refrigerant, is circulated to the material or space to be cooled or is used to heat or cool circulated air.

				734		indirect-fired generator		usually of the shell-and-tube type with the absorbent solution either flooded or sprayed outside the tubes and the heat source (steam or hot fluid) inside the tubes.

				735		indirect-fired heater		one in which combustion products do not come into contact with the material to be heated; heating of the material is accomplished by radiation or conduction from the heated surface.

				736		indirect-heating system		one in which a fluid, such as air, is circulated to the material or space to be heated or is used to heat air so circulated.

				737		indoor air		air inside the building envelope.

				738		indoor air quality (IAQ)		attributes of the respirable air inside a building (indoor climate), including gaseous composition, humidity, temperature, and contaminants. See also [[indoor environment quality (IEQ)]]. See also [[sick building syndrome]].

				739		indoor air volume		the entire air volume of a space or building in which the ventilation air is distributed, including ductwork and plenums. The volume of indoor furnishings, equipment, and occupants must be subtracted from the gross indoor volume that is based on interior dimensions of the space or building.

				740		indoor coil		the heat exchanger that removes heat from or adds heat to the conditioned space.

				741		indoor environment quality (IEQ)		a perceived indoor experience of the building indoor environment that includes aspects of design, analysis, and operation of energy efficient, healthy, and comfortable buildings. Fields of specialization include architecture, HVAC design, thermal comfort, indoor air quality (IAQ), lighting, acoustics, and control systems. See [[indoor air quality (IAQ)]].

				742		indoor side		that part of the system that removes heat from or adds heat to the indoor airstream.

				743		induced air temperature		air temperature of the internally induced airflow. The mixed airstream resultant temperature of the mix of room air temperature stream with supply airstream.

				744		induced draft		fan-induced movement of hot gases from the heat-absorbing equipment.

				745		induced-draft water-cooling tower		type of mechanical draft tower in which one or more fans are located in the air outlet to induce airflow through the air inlets.

				746		infrared emittance		ratio of the infrared spectrum radiant flux emitted by a physical body to that emitted by a blackbody at the same temperature and under the same conditions.

				747		infrared radiation (IR)		range of electromagnetic radiation wavelengths greater than those of visible light and shorter than those of microwaves; generally between 0.8 micrometer and 1 millimeter. IR originates from either incandescent or nonincandescent hot bodies or from flames. The energy is used as a means of direct heat transfer from the source to the object(s) to be heated without materially heating the intervening air.

				748		initial resistance		the pressure loss of the device operating at a specified airflow rate with no dust load, expressed in Pa (in. of water).

				749		input rating		fuel burning capacity of an appliance in British thermal units per hour (Btu/h) [kilowatts (kW)] as specified by the manufacturer. Appliance input ratings are based on sea-level operation and need not be changed for operation up to 2000 ft (600 m) altitude.

				750		insert system		a combined appliance where refrigerant tubing is inserted directly into the water heater, usually through one of the ports on the water heater; the inserted tubing is the desuperheater.

				751		insertion thermostat		(1) thermostat that has an element that is inserted directly into the airstream of a duct or pipe. (2) thermostat with the sensing member in the sensed variable but with the controlling element outside.

				752		insolation		solar radiation incident on the solar collector. See [[instantaneous irradiance]].

				753		instantaneous efficiency		the ratio of the energy removed by the transfer fluid per unit of collector area to the total solar radiation incident on the collector per unit area (aperture or gross) during a test period for which the condition of the test corresponds to the steady state or quasi-steady state.

				754		instantaneous heater		a self-contained packaged water-heating device that is capable of providing a continuous supply of hot water at a predetermined temperature without any storage capacity. Energy sources can be fuel fired (natural gas/propane), electric, or steam fired. The term is typically utilized for domestic water-heating applications, but pool, spa, and radiant heating systems are also an application. Another term that is used on smaller heaters is point-of-use heaters. Some manufacturers allow for multiple unit installations when the need for larger capacity is required.

				755		instantaneous irradiance		the rate at which solar radiation is incident on a unit surface area in unit time, measured in Btu/(h·ft2) [W/m2].

				756		instantaneous thermal efficiency		the amount of energy removed by the transfer fluid per unit of gross collector area during the specified time period divided by the global total solar radiation incident on the collector per unit area during the same test period, under steady state or quasi-steady state.

				757		integrated heater		a boiler operated in conjunction with an indirectly fired storage water heater or an external storage tank in which domestic water, heated by the boiler, is stored. Part-load value based on operation at standard ARI conditions; typically used for ARI rating purposes.

				758		integrated part-load value (IPLV)		a single number part-load efficiency figure of merit calculated per the method described in the current version of ANSI/AHRI Standard 550/590.

				759		integrated system		(1) more than one building system, such as lights and air distribution, combined into a common design. (2) system in which many subsystems of a building are combined into a single package (e.g., fire, security, clock, and HVAC).

				760		integrator		a device using signals from temperature and flow sensors through time for computing thermal energy transferred.

				761		intercooler (interstage cooler)		apparatus for cooling compressed gas or vapor between two compression stages.

				762		intermediate pressure (interstage pressure)		pressure prevailing between stages of multistage compression.

				763		internal discharge makeup air		makeup air delivered directly to the interior of an exhaust hood such that it is exhausted without entering the occupied space. Sometimes this kind of makeup air is called short-circuit makeup air.

				764		internal energy		sum of all kinetic and potential energies contained in a substance due to the states of motion and separation of its several molecules, atoms, and electrons. It includes sensible heat (vibration energy) and that part of latent heat represented by the increase in energy during evaporation.

				765		internal heat		total passive heat generated within the conditioned space. It includes heat generated by lighting, computers, business machines, occupants, and mechanical and electrical equipment such as fans, pumps, compressors, and transformers.

				766		internal process heat		heat from industrial activities and sources such as wastewater, boiler flue gas, coolants, exhaust air, and some waste materials. This heat is normally wasted unless equipment is included to extract it for further use.

				767		internal static pressure loss		see [[static pressure loss]].

				768		interstitial space		space between two zones, rooms, or floors of a building.

				769		I-P units (inch-pound units)		units using inches, pounds, and other designations. Examples are: foot, Btu, horsepower, gallon. As compared to SI unit system.

				770		irradiance		(1) at a point of a surface, quotient of the flux incident on an element of a surface containing the point, divided by the area of that element, measured in watts per square meter. (2) radiant flux density. See also [[solar irradiance]].

				771		isenthalpic expansion		expansion of a fluid during which no heat or mechanical energy is exchanged with the surroundings; the enthalpy remains constant.

				772		isobar		(1) line at one barometric pressure. (2) line graph of state representing an isobaric process.

				773		isochome		thermodynamic change at constant volume.

				774		isochor		graph that shows the variation of one quantity with another; for example, the variation of pressure with temperature when the volume of the substance is held constant.

				775		isolated system		in thermodynamics, a system that can interchange neither matter nor energy with its surroundings.

				776		isolation devices		devices that isolate HVAC zones so that they can be operated independently of one another. Also, a device, such as a service valve, that allows maintenance of a portion of a system. Isolation devices include, but are not limited to, separate systems, isolation dampers/valves, and controls providing shutoff at terminal boxes.

				777		jet		concentrated airstream formed as primary air leaves the diffuser.

				778		jet cooling		quick chilling process using air at very high speed forced around the products, usually while those products are continuously moving on a conveyor belt. Compare to [[air-blast cooling]].

				779		jet freezing		quick freezing process using cold air at very high speed forced onto the produce. Also called blast freezing.

				780		jind filter		a filter used to collect the ASHRAE dust passing a device during an arrestance test.

				781		Kelvin temperature		SI absolute temperature scale on which the triple point of water is 273.16 K and the boiling point is approximately 373.15 K (1 K = 1°C). The Kelvin is the fraction 1/273.16 of the temperature of the thermodynamic triple point of water. See [[triple point]].

				782		k-factor (thermal conductivity)		time rate of steady-state heat flow through a unit area of a homogeneous material, induced by a unit temperature gradient in a direction perpendicular to that unit area. Units are Btu in./h·ft2·°F or Btu/h·ft·°F [W/(m·K)].

				783		kilovolt ampere (kVA)		the product of the line current (amperes) times the nominal system voltage (kilovolts) times 1.732 for three-phase currents. For single-phase applications, kVa is the product of the line current (amperes) times the nominal system voltage (kilovolts).

				784		king valve (master valve)		(1) stop valve between receiver and liquid main in a refrigeration system. (2) stop valve on boiler head.

				785		Kirchoff’s law		ratio of the emissivity of a heat radiator to the absorptivity of the same radiator is the same for all bodies, depending on frequency and temperature alone, and is equal to the emissivity of a blackbody.

				786		latent cooling capacity		the rate, expressed in Btu/h (W), at which the equipment removes latent heat (reduces the moisture content) of the air passing through it under specified conditions of operation.

				787		latent cooling effect		that portion of the cooling effect that results in water vapor condensation in the air circulating through the equipment.

				788		latent heat		the change in enthalpy associated with a change in humidity ratio, caused by the addition or removal of moisture.

				789		latent heat load		(also known as moisture tons or wet tons), cooling load required to remove latent heat.

				790		latent heat of condensation		quantity of heat released on change of unit mass of saturated vapor to saturated liquid with no change in temperature, measured in Btu/lbm (J/kg).

				791		latent heat of fusion		quantity of heat required to change a unit mass of ice to water at 32°F (0°C) temperature, measured in Btu/lbm (J/kg).

				792		latent heat of vaporization		quantity of heat required to cause a change of state of a substance from a saturated liquid to a saturated vapor with no change in temperature, measured in Btu/lbm (J/kg).

				793		latent storage		use of a phase change of a medium for storing heating or cooling capacity. See also [[ice storage]].

				794		leakage		(1) volumetric flow rate required to maintain a constant static pressure in the test section. (2) the amount of air interchanged between the room side and outdoor side through a unit as a result of construction features, faulty sealing techniques, temperature differential, or height differential. See [[infiltration]].

				795		leakage class		divisions of airtightness based on normalized leakage.

				796		life-cycle assessment		the process of evaluating a component, product, assembly, building, etc. and its development from the moment of extraction of raw materials, transportation, processing, manufacturing, use, recyclability, and disposal and assigning a value or assessment of its cumulative and ultimate social, environmental and economic costs, benefits, and impacts. This is often referred to as a cradle-to-grave or cradle-to-cradle assessment.

				797		life-cycle cost		cost of equipment over its entire life including operating, maintenance, and repair/replacement cost. May also include decommissioning cost.

				798		lift		vertical distance that fluid must be pumped to reach a specified height.

				799		lithium bromide		an absorption system where water (R-718) is the refrigerant and lithium bromide (LiBr) is the absorbent.

				800		loading dust		a compounded, synthetic dust used for air cleaner capacity and efficiency testing.

				801		local mean air velocity		magnitude of the time-averaged vector of velocity at a point of an airstream.

				802		loop		(1) electric circuit containing a complete, continuous path, as in a feedback loop. (2) sequence of instructions that is repeated until an exit condition prevails.

				803		loss of charge protector		(1) device that is capable of discerning the loss of refrigerant charge in a refrigerating machine and of reacting to protect the apparatus from motor burnout. (2) splitting of a condensate line to permit vapors to pass above and condensate to pass below an obstruction.

				804		lubricant circulation rate		the ratio of the mass of lubricant circulating through a refrigerant system to the total mass of refrigerant and lubricant flowing through the system at a specified set of operating conditions.

				805		M&V		monitoring and verification. See [[monitoring]] and [[verification]].

				806		MBtuh		one thousand Btu per hour. An I-P unit of power. In SI, use watts or kilowatts.

				807		magnetic cooling		cryocooling by adiabatic demagnetization of certain paramagnetic substances.

				808		makeup air		(1) dedicated replacement air. (2) air brought into a building from the outdoors to replace air that is exhausted. Makeup air may or may not be conditioned. (3) any combination of outdoor and transfer air intended to replace exhaust air and exfiltration. (4) in a cleanroom, air introduced to the secondary air system for ventilation, pressurization, and replacement of exhaust air. (5) in a laboratory or kitchen, outdoor air deliberately brought into the building from the outside and supplied to the vicinity of an exhaust hood to replace air, vapor, and contaminants being exhausted. Makeup air is generally filtered and fan forced, and it may be heated or cooled depending on the requirements of the application. Makeup air may be delivered through outlets integral to the exhaust hood or through outlets in the same room.

				809		makeup air unit		air-handling unit that provides 100% outdoor air to offset air that is exhausted and exfiltrated, often providing conditioning or treatment of the outdoor air.

				810		makeup water		water supplied to replenish the water of a system.

				811		manual damper		device that can be used to manually adjust the airflow rate by manual operation. Also see [[damper]]; [[valve]].

				812		manual expansion valve		hand-operated, needle-type valve for controlling the flow of liquid refrigerant to an evaporator.

				813		manual reset valve		automatic shutoff valve installed in a supply piping and set to shut off when unsafe conditions occur. The device remains closed until manually reopened.

				814		maximum allowable charging period		the period of time within which charging of the thermal storage device must be completed. This period is typically determined by the utility rate structure, the building operating schedule, and the design operating strategy.

				815		maximum allowable pressure		(1) maximum gage pressure permitted on a completed system. (2) the setting of the pressure-relieving devices protecting the system.

				816		maximum deviation		for a set of multiple measurements of a physical property, from which statistical methods have been used to remove spurious data points, the greatest of the deviations of the set of indicated values from the mean of the set.

				817		maximum outdoor air damper		a modulating damper or set of dampers used to control the outdoor airflow to the system in excess of minimum ventilation outdoor air for free cooling (airside economizer). Also called economizer outdoor air damper. May also serve to provide the minimum outside airflow control.

				818		maximum temperature glide		the difference between the saturated liquid temperature (bubble point) and the saturated vapor temperature (dew point) for the "as-formulated" blend composition at constant pressure. For a given pressure, the evaporator temperature glide in a direct-expansion system will typically be 70% to 80% of the maximum temperature glide (as the refrigerant blend entering the evaporator is a mixture of liquid and vapor) and not at the saturated liquid temperature of the “as-formulated” blend composition.

				819		maximum usable cooling supply temperature		the maximum fluid supply temperature at which the cooling load can be met without adversely affecting latent space conditions.

				820		maximum usable discharge temperature		the maximum fluid temperature at which usable cooling can be obtained from the thermal storage device.

				821		mean monthly outdoor air temperature		temperature is based on the arithmetic average of the mean daily minimum and mean daily maximum outdoor (dry-bulb) temperatures for the month in question.

				822		mean radiant temperature		theoretical uniform surface temperature of an enclosure in which an occupant would exchange the same amount of radiant heat as in the actual nonuniform enclosure. Compare to [[operative temperature]].

				823		mean temperature		can be calculated as the average of temperature readings over a period of time or the average of the high and low temperatures over a given time.

				824		mean velocity		an average of the instantaneous air velocity over an interval of time.

				825		measurement station		element inserted in the ductwork that facilitates the determination of air temperature, air humidity, airflow rate, and/or pressure.

				826		mechanical chiller		refrigerating machine using mechanical energy input to generate chilled water.

				827		mechanical cooling		reducing the temperature of a fluid by using vapor compression, absorption, desiccant dehumidification combined with evaporative cooling, or other energy-driven thermodynamic means. Indirect or direct evaporative cooling alone is not considered mechanical.

				828		mechanical efficiency		ratio of the compression energy or work of a compressor to the energy or work input.

				829		mechanical energy		capacity for doing work, usually expressed in work units (foot-pounds or newton-meters); sometimes in heat units (Btu or joule). Energy may be inherent in the speed of a body (kinetic energy) or in its position relative to another body (potential energy).

				830		mechanical heating		raising the temperature or change of phase of a solid or fluid by use of fossil-fuel burners, electric resistance heaters, heat pumps, or other systems that require energy to operate.

				831		mechanical refrigerating system		refrigerating system using mechanical compression to move the refrigerant from the low-pressure side and to deliver it to the high-pressure side of the system.

				832		mechanical seal		seal with small enough clearance between moving parts to provide pressure tightness and minimize leakage between mechanical parts.

				833		mechanical ventilation		(1) the active process of supplying or removing air to or from an indoor space by powered equipment such as motor-driven fans and blowers but not by devices such as wind-driven turbine ventilators and mechanically operated windows. (2) ventilation provided by mechanically powered equipment, such as motor-driven fans and blowers, but not by devices such as wind-driven turbine ventilators and mechanically operated windows.

				834		mechanical, draft-water cooling tower		tower through which air movement is effected by one or more fans. There are two main types: forced draft with fans located at the air inlet and induced draft with fans located at the air exhaust. See also [[cooling tower]].

				835		medium pressure refrigerant system		system whose gage pressure at room temperature (74°F [23.3°C]) is greater than atmospheric pressure but typically less than 100 psig (689 kPa). Common medium pressure refrigerants include R-12, R-500, and R 134a.

				836		medium temperature refrigerated storage		the temperature range for maintaining food product above freezing in refrigeration applications. Typically 35°F to 40°F (3°C to 5°C).

				837		MERV		see [[minimum efficiency reporting values (MERV)]].

				838		MERV rating		see [[minimum efficiency reporting values (MERV)]].

				839		metabolic heat		heat produced by oxidation of food elements (i.e., metabolism) in humans or animals. The met represents the average heat produced by a sedentary man, approximately 90 kcal/h or 100 W (340 Btu/h).

				840		metabolic rate		(1) rate of energy production of the body. The rate varies with the type of activity. (2) the rate of transformation of chemical energy into heat and mechanical work by metabolic activities within an organism, usually expressed in terms of unit area of the total body surface. Metabolic rate is expressed in met units.

				841		metabolism		chemical changes in living cells by which energy is provided for vital processes.

				842		metered data		energy end use data collected over time using a measuring device or group of measuring devices.

				843		metered demand		the average time rate of energy flow over a period of time.

				844		methanol (methyl alcohol)		CH3OH, colorless, toxic, flammable liquid with a boiling at 148.9°F (65.0°C) and having a flash point (open cup) of 54°F (12.2°C).

				845		microclimate		conditions such as temperature, humidity, and motion of air within an enclosure or limited outdoor area.

				846		minimum efficiency reporting values (MERV)		scaled rating of the effectiveness of air filters. The scale is designed to represent the worst-case performance of a filter when dealing with particles in the range of 0.3 to 10 micrometers. The MERV rating is from 1 to 16. Higher MERV ratings correspond to a greater percentage of particles captured on each pass, with a MERV rating of 16 filter capturing more than 95% of particles over the full range.

				847		minimum outdoor air damper		a damper in parallel with the maximum outdoor air damper to provide the minimum outdoor air required for ventilation.

				848		mixed air		(1) air that contains two or more streams of air. (2) combined outdoor air and recirculated air.

				849		mixed flow fan		fan whose characteristics combine both centrifugal and axial airflow.

				850		mixing air diffusion		air diffusion where the mixing of supply air and room air is intended. Also see [[air diffusion]].

				851		mixing box (blending box; mixing unit)		compartment into which two air supplies are mixed together before being discharged.

				852		mixing section		a section for the mixing of two air streams at differing temperatures or humidities or both.

				853		mixing system		a type of air-distribution system in which conditioned air is delivered to the space at a velocity sufficient to promote complete mixing of supply air with room air, thereby maintaining the entire volume of air in the space at a relatively uniform temperature, humidity, and air quality condition. A conventional overhead air distribution, which supplies and returns air at ceiling level, is an example of a mixing system.

				854		mixing valve		three-way valve to mix two fluids. Compare to [[diverting valve]].

				855		modular air-conditioning system		on-site assembly of prefabricated components, each with a functional role in an air-conditioning (air-circulation, air-filtration, cooling, heating, humidification, etc.) system.

				856		moisture carryover		retention and transport of water droplets in a gas stream (usually air) (e.g., water droplets formed by bridging fins of a coil and transported by the airstream).

				857		moisture content		the amount of moisture per unit volume of porous material, w, in lbm/ft3 (kgm/m3).

				858		moisture ratio		the amount of moisture per unit weight of dry porous material or the volume of moisture per unit volume of dry material, in percent.

				859		moisture removal capacity		the mass of water vapor removed from the process air per unit of time and expressed in kg/h (lb/h).

				860		moisture removal rate		the mass of water vapor removed from the desiccant per unit of time via the regeneration process (desorption) and expressed in kg/h (lb/h).

				861		mol fraction water vapor		in humid air, the ratio of the number of water vapor mols to the total number of mols in the mixture. Compare to [[humidity]].

				862		Mollier diagram (Mollier chart)		graph of enthalpy versus entropy of a vapor on which isobars, isothermals, and lines of equal dryness are plotted.

				863		monitoring and verification (M&V) plan		(1) a plan for gathering of relevant measurement data over time to evaluate equipment or system performance. The plan defines specific M&V methods to be used, including baseline determination, performance period measurements, savings verification calculations, and acceptance criteria. The M&V methods chosen are consistent with the current facility requirements (CFR). During the implementation phase, a list is developed of specific instrumentation and data-gathering equipment that must be maintained at the site. During the hand-off phase, the type, frequency, and distribution of M&V reports to be submitted for approval is confirmed. (2) equipment to measure and record the parameters of the HVAC&R systems (i.e., temperature, humidity, pressure, electric current, kW, and volts). (3) gathering of relevant measurement data over time to evaluate equipment or system performance (e.g., chiller electric demand, inlet evaporator temperature and flow, outlet evaporator temperature, condenser inlet temperature, and ambient dry-bulb temperature and relative humidity or wet-bulb temperature, for use in developing a chiller performance map (e.g., kW/ton versus cooling load and versus condenser inlet temperature).

				864		MRT		[[mean radiant temperature]]

				865		multicellular metal-foil thermal insulation		thermal insulation consisting of waffled or corrugated sheets of metal foil to form a cellular structure.

				866		multichannel heat exchanger		apparatus in which fluids exchange heat by flowing in an assembly of separated channels.

				867		multilayer thermal insulation		many thin layers of materials combined to obtain a very high thermal resistance (superinsulation).

				868		multishell condenser		condenser consisting of a number of closed shell-and-tube units.

				869		multistage compression		compression in two or more stages; usually the low-stage compressor discharges to the suction of a higher-stage compressor.

				870		multistage compressor		compressor in which compression is accomplished in more than two stages in separate cylinders or impellers.

				871		multistage expansion		allowing refrigerant to pass through two or more expansion valves in series with each other.

				872		multistage refrigerating system		system in which compression of refrigerant is carried out in two or more steps.

				873		multizone		(1) air-conditioning unit capable of handling variable loads from different sections of a building simultaneously. (2) spatial divisions of a building having different air-conditioning loads.

				874		nebulize		to supply very fine water spray or steam into an airstream or enclosure.

				875		negative air pressure		(1) in a building, pressure lower than pressure outdoors. Note: as the negative pressure increases, outdoor air is drawn in through any openings in the building envelope. (2) in building spaces, pressure lower than pressure in adjacent spaces or rooms.

				876		net capacity		(1) (equipment effective capacity), maximum load that a machine, apparatus, device, or system is capable of carrying under service conditions. (2) capacity (volume) of a room after deducting the loss of space due to coils, columns, air ducts, dunnage, and other dedicated space required to provide air circulation.

				877		net cooler refrigerating capacity		rate of heat removal from a fluid flowing through a cooler (air, water, brine, etc.) at stated conditions; the difference in specific enthalpies of the cooling fluid entering and leaving the cooler. In case frosting occurs within the cooler, the latent heat of fusion and the subcooling heat of the ice (frost) must be added in determining the net cooler refrigerating capacity.

				878		net exhaust flow rate		the exhaust flow rate for a hood minus any internal discharge makeup airflow rate.

				879		net latent cooling effect		the total useful capacity of the air conditioner for removing water vapor from the space to be conditioned.

				880		net sensible capacity		the gross sensible capacity less the default rate of fan heat assumed by the manufacturer; this rate of fan heat is not necessarily the same as for the actual installed fan.

				881		net refrigerating effect		(1) (brine cooler) product of the mass rate of water or brine flow and the difference in enthalpy of the entering and leaving water or brine, expressed in heat units per unit of time. It is expressed also by the total refrigeration effect less the heat leakage losses. (2) (condensing unit capacity) rate at which heat is removed from outer media by a refrigerant in the low-pressure side or by the difference in total enthalpy between refrigerant liquid leaving the unit and the total enthalpy of the refrigerant vapor entering it. (3) (packaged air conditioners) rate at which heat is removed from the airstream, as measured entering the cooling coil and leaving the unit. (4) rate at which heat is removed by the primary refrigerant from the cooling medium (secondary coolant) that is used to transmit the refrigerating effect.

				882		net refrigeration capacity		that portion of the total refrigeration capacity of a liquid cooler that produces useful cooling. This is the product of the mass flow rate of liquid, specific heat of the liquid, and the difference between entering and leaving liquid temperatures expressed in energy units per unit of time. It is represented also by the total refrigeration capacity less the heat leakage rate

				883		net total capacity		the gross total capacity less the default rate of fan heat assumed by the manufacturer; this rate of fan heat is not necessarily the same as for the actual installed fan (see [[adjusted net total capacity]]). (Also see [[gross total capacity]].)

				884		net total cooling capacity		total cooling capacity with fan power adjustment

				885		net total cooling effect		the refrigeration capacity available for space and product cooling. It is equal to the gross total cooling effect less the heat equivalent of energy required to operate the cooler.

				886		neutral pressure level		(also known as neutral zone) building height at which there is no difference between inside and outside building static air pressure.

				887		Newton’s law of cooling		the rate of heat flow out of an object by both natural convection and radiation is proportional to the temperature difference between the object and its environment and to the surface area of the object.

				888		night cover		removable cover placed over an open-top refrigerated display case during overnight periods in order to reduce energy transfer with the environment.

				889		night setback thermostat		manual or automatic reset of temperature control point of a thermostat, usually coupled with a start-up time for restoration of desired daytime temperature level.

				890		no-frost refrigerating system		(1) system in which all the refrigerated surfaces in the cabinet are defrosted by an automatic defrost system. (2) use of a secondary coolant sprayed on evaporator surfaces to prevent formation of frost; water absorbed in the coolant is removed by distillation.

				891		nominal capacity		(1) the capacity recorded and reported by a given test. (2) the capacity reported by the manufacturer for a specified device.

				892		nominal freezing		for a given product of specified dimensions and at an initial uniform temperature of 32°F (0°C), the time it takes for the thermal center to reach 14°F (–10°C).

				893		nominal size of an air terminal		nominal value of dimensions of the prepared opening (duct) into which the air terminal device is to be fitted.

				894		nominal size of duct and fitting		reference dimension used for designation, calculation, and application of duct and fitting.

				895		nominal storage capacity		a theoretical capacity of the thermal storage device, which in many cases is greater than the usable storage capacity. This measure should not be used to compare usable capacities of alternative storage systems.

				896		nominal time constant		the indoor air volume of a space or building divided by the rate of outdoor air supply; the nominal time constant also equals the average age of air exiting from the space or building. The reciprocal of the nominal time constant is called the nominal air change rate.

				897		noncyclic ice maker		continuous ice maker with simultaneous water supply, freezing, and harvesting phases in the ice-making operation.

				898		nonisothermal jet		jet in which the primary air temperature differs from the mean space temperature.

				899		nonstandard part-load value (NPLV)		a single-number part-load efficiency figure of merit calculated and referenced to conditions other than IPLV conditions for units that are not designed to operate at ARI standard rating conditions.

				900		nonvolatile refrigerant		one that remains a liquid during the process of absorbing heat within the air cooler. See [[secondary coolant (secondary fluid)]].

				901		normalized leakage		dimensionless value calculated from the leakage area, building height, and floor area that describes the relative airtightness of the building envelope.

				902		Nusselt number		dimensionless number, used in calculation of forced convection, that gives a measure of the ratio of total heat transfer to conductive heat transfer, equal to the heat transfer coefficient times a characteristic length divided by the thermal conductivity.

				903		occupant sensor		a device that detects the presence or absence of people within an area and that causes lighting, equipment, or appliances to be regulated accordingly.

				904		occupant-controlled naturally conditioned spaces		those spaces where the thermal conditions of the space are regulated primarily by the opening and closing of windows by the occupants.

				905		occupiable space		(1) any enclosed space inside the pressure boundary (including, but not limited to, all habitable spaces, toilets, closets, halls, storage and utility areas, and laundry areas) and intended for human activities. (2) that portion of the premises accessible to or occupied by people, excluding machinery rooms.

				906		occupied zone		the portion of the space that is normally occupied. The occupied zone is typically defined as encompassing all space from the floor level, excluding the space from the floor to 0.25 ft (0.076 m) above the floor, to 6 ft (1.83 m) above the floor and excluding the space from the wall to 2 ft (0.61 m) away from any wall. 

				907		ODB		see [[outdoor dry-bulb temperature]].

				908		odor		a quality of gases, liquids, or particles that stimulates the olfactory organ.

				909		odor dispersion time		time taken to reduce odor to a defined level from a given concentration and resulting from a standard test.

				910		odor reduction time		efficiency of the reduction of odors by a device.

				911		off-cycle defrosting		(1) method of defrosting in which the temperature of the evaporator coils is allowed to rise naturally during an off-cycle, during which no refrigerant is supplied. (2) rapid heating of the evaporator coil during the off part of each cycle.

				912		off-peak system		refrigerating or cooling system with control that normally avoids use of power during peak-load periods and usually requires means for storage of energy.

				913		olf		unit for quantifying the source strength of air pollution. One olf is the emission rate of air pollutants (bioeffluents) from a standard person. 

				914		one-pipe hydronic system		piping system in which a single pipe loop provides the cooling or heating distribution to multiple devices or through secondary or tertiary loops.

				915		one-pipe steam system		piping system in which the condensable vapor withdrawn from the supply main passes into a heating unit and returns as condensate to the same supply main.

				916		open shell-and-tube condenser		condenser in which the water passes in a film over the inner surfaces of the tubes, which are open to the atmosphere.

				917		open system		heating or refrigerating piping system in which the circulating water or brine return main is connected to an open-vented elevated tank that serves as a reservoir to accommodate expansion and contraction of the fluid and as an inspection point for the condition of the fluid. See also [[down-feed system]]; [[water system]].

				918		open-brine refrigerating system		system in which the circulating brine returns to an open tank which serves as a reservoir for the pump suction and as an inspection tank for the condition and flow of brine.

				919		open-loop control		control system in which the effect of the control action is not felt by the sensed variable (e.g., outside air when it is used for reset). Compare to [[closed-loop control]].

				920		open-loop control system		control system that controls outputs by inputs only and where the actual system output is not considered.

				921		open-spray recovery loop exchanger		extended surface cooling towers with interconnecting piping placed in supply and exhaust airstreams. A circulated heat and mass transfer fluid is alternately brought in direct contact with each airstream.

				922		open-type compressor		refrigerant compressor with a shaft or other moving part extending through its casing to be driven by an outside source of power, thus requiring a shaft seal or equivalent rubbing contact between fixed and moving parts.

				923		operating efficiency		ratio of output to input.

				924		operating life		expected useful life of a device, usually expressed in number of operations or years/months/hours of typical operation.

				925		operating pressure		the pressure occurring at a reference point in a system when the system is in operation.

				926		operative temperature		the uniform temperature of an enclosure in which an occupant would exchange the same amount of heat by radiation plus convection as in the actual nonuniform environment. Compare to [[mean radiant temperature]].

				927		optimum operative temperature		operative temperature that satisfies the greatest possible number of people at a given clothing and activity level. See [[operative temperature]].

				928		optimum refrigerant charge		charge achieving maximum possible refrigerant effect within design limitations.

				929		optimum start		a control system that is designed to automatically adjust the start time of an HVAC system each day with the intention of bringing the space to desired occupied temperature levels immediately before scheduled occupancy.

				930		outdoor air		(1) air outside a building or taken from the external atmosphere and, therefore, not previously circulated through the system. (2) ambient air that enters a building through a mechanical ventilation system, through intentional openings for natural ventilation, or by infiltration. (3) compare to [[outside air]].

				931		outdoor air change rate		the ratio of the volumetric rate at which outdoor air enters a building space to the building volume with identical volume units (normally expressed in units of air changes per hour).

				932		outdoor air fraction		the outdoor air fraction is the ratio of the volumetric flow rate of outdoor air brought in by the air handler to the total supply airflow rate.

				933		outdoor coil		the heat exchanger that rejects heat to, or absorbs heat from, a source external to the conditioned space.

				935		outdoor side		that part of the system that rejects heat to or absorbs heat from a source external to the indoor airstream.

				936		overall heat transfer coefficient		heat flow per area for a given construction and for an overall temperature difference of one degree.

				937		overall system efficiency		ratio of the useful energy at the point of use to the thermal energy input over a designated time period.

				938		overall thermal transfer value (OTTV)		quantity of heat transferred per unit of temperature difference into a building through its walls or roof, due to solar heat gain and outdoor/indoor temperature difference.

				939		overhead system		heating, air-conditioning, or radiant system in which the heating or cooling emission is overhead.

				940		overpressure		pressure in excess of the designed normal operating range.

				941		packaged air conditioner		(also known as self-contained unit), complete air-conditioning unit, including refrigeration compressor, cooling coils, fans, filters, automatic controls, etc., assembled into one casing.

				942		packaged direct-evaporative cooler		a self-contained unit including a fan and fan motor whose primary functions are (1) the conversion of the sensible heat of unsaturated air passing through the cabinet to latent heat by the process of evaporating recirculating or nonrecirculating water directly exposed to this air and (2) the movement of this air through the unit.

				943		packaged indirect evaporative cooler		an indirect evaporative cooler with integrated or nonintegrated primary and secondary air passages and provided with both primary and secondary air moving devices. This device also includes the entire water distribution, collection, and recirculation system with pump and piping. This type may have provisions for installation of other heat and mass transfer devices, such as a direct evaporative cooler and auxiliary heating and cooling coils.

				944		packaged terminal air conditioner (PTAC)		a factory selected wall sleeve and separate unencased combination of heating and cooling components, assemblies, or sections. It may include heating capability by hot water, steam, or electricity and is intended for mounting through the wall to serve a single room or zone.

				945		packaged terminal heat pump (PTHP)		a PTAC capable of using the refrigerating system in a reverse cycle or heat pump mode to provide heat.

				946		panel cooler		refrigerated flat surface.

				947		parallel fan-powered VAV box		terminal device that combines a true VAV box in parallel with a fan and optional heating coils. Fan operation is intermittent.

				948		parallel-flow heat exchanger		heat exchanger in which fluids flow approximately parallel to each other and in the same direction.

				949		parallel-flow heat transfer		directional pattern of heat transfer fluids used in energy exchange equipment where the warmest fluid “A” indirectly contacts the coldest fluid “B” at the entering side of the exchanger.

				950		partial pressure		(1) partial pressure of component i for any (ideal or nonideal) gas mixture is the product of the mole fraction of the component, xi, and the mixture pressure, p. [ pi ≡ xi • p for any gas mixture]. (2) portion of total gas pressure of a mixture attributable to one component (Dalton’s law of gases).

				951		partially halogenated chlorofluorocarbon		a chlorofluorocarbon in which hydrogen atoms exists in the compound with chlorine and fluorine atoms. Partially halogenated chlorofluorocarbons are not expected to have high ozone depleting potential (ODP). Average atmospheric lifetime is about 2 years for HCFC 21 and 13 to 25 years for HCFC 22. Compare to [[halogenated chlorofluorocarbon]].

				952		part-load ratio		the ratio of the net refrigeration effect to the adjusted net total capacity for the cooling coil. (Also see [[net refrigerating effect]] and [[adjusted net total capacity]].)

				953		part-load value		single number figure of merit expressing part-load efficiency for equipment on the basis of weighted operation at various partial-load capacities for the equipment; expressed in kilowatts per ton of refrigeration.

				954		passive chilled beam		uses a pipe surrounded by a coil in order to form a radiator system. Passive chilled beams have no method for maintaining the humidity of a room and must be paired with a ventilation system in order to maintain latent heat gains.

				955		passive system		(1) a combined appliance that does not use a water pump but relies on thermosiphon flow through the desuperheater and water heater; generally the desuperheater is mounted on the side of the water heater or at an elevation lower than the water heater. (2) a system where natural forces are utilized for HVAC purposes in lieu of mechanical/electrical/chemical sources.

				956		PCM		[[phase-change material]]

				957		PD		(1) [[pressure dependent]]; (2) [[pressure difference]]; (3) [[pressure drop]].

				958		peak discharge rate		the maximum rate at which heat is added to storage (cooling discharged from storage).

				959		percent outdoor air		volumetric outside airflow rate expressed as a percentage of total supply airflow rate.

				960		perfect mixing		a theoretical airflow distribution pattern within a ventilated space where the supply air is instantaneously and uniformly mixed with the air in the space such that the concentration of all constituents in the air, and the age of air, are spatially uniform.

				961		perforated ceiling		perforated ceiling panels used to distribute the air uniformly throughout the ceiling or a portion of the ceiling. Filter pads may be used to achieve a similar result.

				962		perimeter zone		any space with at least one surface exposed to exterior loads.

				963		permanent bleed rate		the capacity of the permanent bleed provision, expressed either as a percentage of the nominal capacity or in kW (Btu/h or tons) of refrigerating effect produced by the evaporation of that amount of refrigerant flow.

				964		PFC		[[perfluorocarbon]]; a hydrocarbon composed only of fluorine and carbon.

				965		piggyback refrigerating system		two chilling plants, centrifugal and absorption, usually steam driven, using the same steam supply in sequence, with chilled water running counterflow to stream.

				966		pilot valve		small valve where the opening or closing directly influences a larger valve, as in a servo system.

				967		plane radiant temperature		uniform temperature of an enclosure where the radiance on one side of a small plane element is the same as in the nonuniform actual environment.

				968		plate evaporator		evaporator consisting of two plates containing channels for the circulation of refrigerant or a set of tubes connected to and between the two plates.

				969		plate freezer		contact freezer in which the refrigerated surface is a flat metal plate. Compare to [[double-contact freezer]].

				970		plate liquid cooler		heat exchanger made of thin plates so formed that liquid to be cooled flows through the passage between the plates and the cooling fluid flows through the alternate passages.

				971		plate-type condenser		(1) air-cooled condenser consisting of plates between which are arranged channels for the circulation of refrigerant. (2) water-cooled condenser consisting of a coil through which the refrigerant circulates, arranged between two plates, with water circulating between coil and plates.

				972		PLV		[[part-load value]]

				973		PMV		[[predicted mean vote (PMV)]]

				974		power roof ventilator		(also referred to as an up blast fan). A fan designed for curb mounting on a roof or, within size and design constraints, for wall mounting. Air enters the fan in a typical axial arrangement but discharges radially from the centrifugal impeller and turns 90 degrees to exit through the top of the fan. It may be listed under UL Standard 705, Standard for Power Ventilators, in accordance with UL Subject 762, “Outline of Investigation for Power Roof Ventilators for Restaurant Exhaust Applications.”

				975		power ventilator		fan consisting of a centrifugal- or axial-type impeller with integral driver in a weather-resistant housing with base designed to fit (usually by means of a curb) over a wall or roof opening.

				976		PPD		[[predicted percentage dissatisfied (PPD)]]

				977		PPM		[[parts per million]]

				978		Prandtl number		(1) dimensionless number used in calculation of forced and free convection, equal to the dynamic viscosity times the specific heat at constant pressure, divided by the thermal conductivity. (2) dimensionless number used in calculation of diffusion in flowing systems, equal to the kinematic viscosity divided by the molecular diffusivity. Symbol is Pr or Pr. Also known as Schmidt number 1 (Sc, Sc, or NSc1).

				979		precooler		(1) a device for transferring heat from the incoming potable water to the spill. (2) cooler for removing sensible heat before shipping, storing, or processing. (3) device for cooling a fluid before it enters a system.

				980		predicted mean vote (PMV)		index that predicts the mean value of thermal sensation votes of a large group of persons, expressed on a seven-point scale.

				981		predicted percentage dissatisfied (PPD)		index that predicts the percentage of a large group of people who are likely to feel thermally dissatisfied for the body as a whole (i.e., feel either too warm or too cold).

				982		preheat coil		heating coil installed upstream of cooling coil or at the front of an air-handling system to preheat air.

				983		preheating		(1) heating a food product prior to a subsequent treatment. (2) in air conditioning, to heat the air ahead of other processes. (3) to heat the water prior to heating by the auxiliary thermal source.

				984		preliminary run		successive sets of readings compiled during continuous cooler operation with the objective of establishing a steady-state condition.

				985		prescriptive design		for energy compliance alternatives , a prescriptive design includes specified assumptions concerning shape, orientation, HVAC, and other system design features. The prescriptive design is compared with the proposed design using the annual energy cost method.

				986		pressurized stair shafts		a type of smoke control system in which stair shafts are mechanically pressurized with outdoor air to keep smoke from contaminating them during a fire incident.

				987		prevention of vacuum system		a refrigerant pressure-control system that prevents refrigerant loss and infiltration into idle low-pressure chillers and is also used to pressurize for leak testing without the use of noncondensables.

				988		primary air		(1) any air that is mixed with fuel at or in a burner prior to burning. (2) in a cleanroom, air that recirculates through the work space. (3) treated supply air that enters the space through any supply air device, such as air outlet or through any air supply terminal, such as a VAV unit or fan terminal unit. The air is not mixed with space air before entering the space.

				989		primary air temperature		air temperature of the primary airflow (e.g., supply airflow from an air-handling unit).

				990		primary refrigerant		working fluid of a refrigerating cycle (as opposed to secondary refrigerant).

				991		primary surface		(1) (direct surface), portion that is exposed to radiation from fire and transfers heat directly to the air being heated. (2) surface that is in direct contact with both the heat-absorbing and heat-emitting media.

				992		process load		the load on a building resulting from the consumption or release of process energy.

				993		propylene glycol		clear, colorless liquid used to depress the freezing point of water for use as a secondary coolant in HVAC&R systems. Note: inhibitors are required to control corrosion caused by glycol solutions.

				994		PTAC		[[packaged terminal air conditioner (PTAC)]]

				995		pull-down load		the unmet cooling load that accumulates during a period when cooling is not provided to the load and that must be met upon system start-up. Maximum pull-down load generally occurs on a Monday morning.

				996		pull-down test		first operational check on a refrigerating installation to measure the time taken to pull the temperature down to the desired conditions while also measuring the temperatures, pressures, and associated data.

				997		purge		(1) removal of air from a hydronic system. (2) removal of noncondensable gases from a refrigeration system. (3) removal of unburned gases from a combustion chamber. (4) to rid of whatever is impure or undesirable.

				998		purge recovery system		(also known as purger), system used to recover refrigerant from purged mixture of gases and water. 

				999		purge system		required on lithium bromide absorption equipment to remove noncondensables (air), which leak into the machine, or hydrogen (a product of corrosion), which is produced during equipment operation. Even in small amounts, noncondensable gases can reduce chilling capacity and even lead to solution crystallization. Purge systems for larger sizes above 100 tons (359 kW) of refrigeration typically consist of these components: vapor pickup tube(s), noncondensable separation and storage tank(s), and vacuum pump or valving system.

				1000		purge valve		a device to allow noncondensable gases to flow out of a system.

				1001		pyranometer		radiometer used to measure solar radiation received from the whole hemisphere (two steradians). Note: the instrument is suitable for measurement of global or diffuse solar radiation.

				1002		pyrgeometer		a radiometer used for measuring the incoming atmospheric infrared radiation spectrums from approximately 4 µm to 100 µm on a black surface at ambient air temperature. The solar shortwave radiation is excluded from the energy measured.

				1003		pyrheliometer		radiometer used to measure the direct or beam solar irradiance incident on a surface normal to the sun’s rays.

				1004		pyrunometer		a radiometer used to measure the total solar radiation incident upon a surface per unit time per unit area. This energy includes the direct radiation, the diffuse sky radiation, and the solar radiation reflected from the foreground.

				1005		radiance		total radiant flux emitted from a surface through unit projected area by unit solid angle. It includes the self-emitted radiation plus reflections from sources other than the object evaluated as interpreted from the direction of measurement. The term intensity of radiation is sometimes used as a synonym for radiance. See also [[radiosity]].

				1006		radiance at a point on a surface		the quotient of the flux incident on an element of a surface containing the point, by the area of that element, measured in watts per square meter, W/m2 (Btu/ft2).

				1007		radiant		radiating rays of light; emitting or reflecting beams of light; vividly shining; glowing; brilliant.

				1008		radiant asymmetry temperature		difference between the plane radiant temperature of the two opposite sides of a plane element. See [[plane radiant temperature]].

				1009		radiant barrier		a surface of low emissivity (less than 0.1) placed inside an attic or roof space above (but not touching) the distribution system to reduce radiant heat transfer.

				1010		radiant energy		energy passing through space in the form of electromagnetic radiation (such as light or ultraviolet or infrared radiation) or as a stream of particles (e.g., electrons or protons).

				1011		radiant flux		the time rate of flow of radiant energy (watts).

				1012		radiant flux density		measure of radiant power per unit area flowing across or onto a surface. (Also called irradiance).

				1013		radiant heat		heat transferred by radiation.

				1014		radiant panel		a heating or cooling surface that delivers 50% or more of its heat transfer by radiation, which may be either an integral part of the building (e.g., floor or ceiling heating) or detached from the building elements (e.g., suspended ceiling panel).

				1015		radiant reflectance (luminous reflectance)		ratio of the reflected radiant (or luminous) flux to the incident radiant (or luminous) flux.

				1016		radiant transmittance (luminous transmittance)		ratio of the transmitted radiant (or luminous) flux to the incident radiant flux.

				1017		radiant-cooling system		a sensible cooling system that provides more than 50% of the total heat flux by thermal radiation.

				1018		radiant-heating system		a sensible heating system that provides more than 50% of the total heat flux by thermal radiation.

				1019		radiative forcing		represents the net amount of infrared radiation absorbed by gases in the atmosphere. The radiative forcing of a gas depends on the efficiency with which it traps infrared radiation and its concentration in the atmosphere. Atmospheric concentration depends on emission rates and the atmospheric lifetime of the gas.

				1020		radiator valve		manual or automatic valve that controls the flow of the fluid to a radiator.

				1021		radioactive		materials that emit ionizing radiation.

				1022		radiometer		instrument for measuring irradiance in energy or power units.

				1023		radiosity		total radiant flux that leaves unit area of a surface. The sum of radiant flux emitted and reflected by the surface, plus any radiant flux transmitted through that surface. Compare to [[exitance]].

				1024		rated airflow		the airflow rate in m3/s (cfm) at which the device is tested.

				1025		rated operating pressure		tested maximum positive pressure at which a device or component is rated.

				1026		rating		the assigned values of those performance characteristics, under stated rating conditions, by which a unit may be chosen to fit its application. These values apply to all units of like nominal size and type (identification) produced by the same manufacturer.

				1027		receiver		a vessel in the refrigerating system designed to ensure the availability of adequate liquid refrigerant for proper functioning of the system and to store the liquid refrigerant when the system is pumped down.

				1028		recirculated air		air taken from a space and returned to that space, usually after being passed through a conditioning system. The part of the return air that is reused. Air removed from a space and reused as supply air.

				1029		recirculating unit		a remote unit with cooling that is provided at the dispensing valve and accomplished by circulating cold water or cold carbonated water through one of the lines and returning the same to a refrigeration unit.

				1030		recirculation of discharge air		(1) a condition pertaining to air-cooled condensers in which a portion of the discharge air enters along with the fresh air; the amount of recirculation is determined by equipment design, placement in regard to adjoining objects, and atmospheric conditions. The effect is generally evaluated on the basis of the decrease in unit capacity. (2) condition pertaining to cooling towers and evaporative condensers in which a portion of the discharge air enters along with the fresh air; the amount of recirculation is determined by equipment design, placement in regard to adjoining objects, and atmospheric conditions. The effect is generally evaluated on the basis of the increase in entering wet-bulb temperature compared to the ambient.

				1031		reclaimed refrigerants		refrigerants reprocessed to the same specifications as new refrigerants by any means, including distillation. Such refrigerants have been chemically analyzed to verify that those specifications have been met.

				1032		recommissioning		an application of the commissioning process requirements to a project that has been delivered using the commissioning process. This may be a scheduled recommissioning developed as part of an ongoing commissioning process or it may be triggered by use change, operations problems, or other needs.

				1033		recooling		(1) cooling of air that has been previously heated. (2) lowering the temperature of air that has been previously heated by a mechanical heating system.

				1034		recover		to remove refrigerant in any condition from a system and store it in an external container.

				1035		recoverable heat		portion of thermal input to a prime mover and that is not converted to mechanical power and can be reclaimed.

				1036		recovered energy		energy reclaimed for useful purposes and that would otherwise be wasted.

				1037		recovered or reclaimed heat		comes from internal heat sources. It is used for space heating, domestic or service water heating, air reheat in air conditioning, process heating in industrial applications, or other similar purposes. Recovered heat may be stored for later use.

				1038		recovered refrigerants		refrigerants removed from a system in any condition without necessarily testing or processing them.

				1039		recycle		to reduce contaminants in used refrigerants by separating oil, removing noncondensables, and using devices such as filter driers to reduce moisture, acidity, and particulate matter.

				1040		recycled refrigerants		refrigerants for which contaminants have been reduced by oil separation, removal of noncondensable gases, and single or multiple passes through filter driers or other devices that reduce moisture, acidity, and particulate matter.

				1041		reference filters		dry-media-type filters that are carefully measured for resistance and initial efficiency immediately after a test system is qualified. These filters serve as references to ensure that the test system continues to operate as it did when it was qualified.

				1042		reference temperature		the temperature at an appropriate, fixed location within the test zone, for example, at 42 in. (1.1 m) above the floor for an office space served by a mixing air system.

				1043		reflectance		(1) portion of the incident radiation on a surface that is reflected from the surface. Note: for an opaque surface, the sum of the reflectance and the absorptance is unity at equilibrium. Absorptances and reflectances are of various types, as are emittances. (2) the ratio of the light reflected by a surface to the light incident upon it.

				1044		reflective thermal insulation		insulation that reduces radiant heat transfer across spaces by use of one or more surfaces of high reflectance and low emittance, for example, aluminum foil.

				1045		reflectivity		portion of the radiation-striking unit area of a surface that is not absorbed or transmitted by the surface. See [[reflectance]].

				1046		refrigerated plate freezing		heat removal by direct contact of the packaged product with refrigerated plates.

				1047		refrigerated truck end bunker		a refrigerated vehicle where the space given to the ice or cooling element is in the end of the truck or rail car.

				1048		regeneration air		the airstream used as a carrier for the desorbed moisture and/or a mechanism to transfer heat for the regeneration of the desiccant in a dry desiccant system.

				1049		regeneration heater		device used to heat the solid desiccant regeneration air or the liquid desiccant.

				1050		regeneration specific heat input		energy per unit moisture removed expressed in kJ/kg (Btu/lb).

				1051		regenerative air-cycle system		air-cycle refrigerating system fitted with heat regenerators.

				1052		regenerative cooling		process of using heat that must be rejected or absorbed in one part of the cycle to perform a useful function in another part of the cycle.

				1053		regenerative heating		heat rejected in one part of a system and used to perform a useful function in another part.

				1054		reheat		application of sensible heat to supply air that has been previously cooled below the temperature desired for maintaining the temperature of the conditioned space.

				1055		reheat coil		heating coil installed downstream of cooling coil.

				1056		reheat terminal		terminal that heats a single source of supply air.

				1057		reheat VAV box		true VAV box with a reheat coil mounted on the discharge of the unit.

				1058		reheating		raising the temperature of air that has been previously cooled either by mechanical refrigeration or an economizer system.

				1059		relative humidity (rh, RH)		(1) ratio of the mole fraction of water vapor to the mole fraction of water vapor saturated at the same temperature and barometric pressure. (2) ratio of the partial pressure or density of water vapor to the saturation pressure or density, respectively, at the same dry-bulb temperature and barometric pressure of the ambient air.

				1060		relief air		(1) all return air that is discharged directly to the outside or exhausted by separate exhaust fans. (2) building return air discharged by the air-handling unit (AHU) equipment to control building pressure when an HVAC system is operating in the economizer cycle.

				1061		replacement air		outdoor air that is used to replace air removed from a building through an exhaust system. Replacement air may be derived from one or more of the following: makeup air, supply air, transfer air, and infiltration. However, the ultimate source of all replacement air is outdoor air. When replacement air exceeds exhaust, the result is exfiltration.

				1062		residual moisture		in a freeze-dried product, the ratio of the mass of residual water to the original mass of product.

				1063		residual pressure		in freeze drying, the pressure of the gas (usually air) at the trap.

				1064		resorption-type refrigerating system		system in which the refrigerant vapor is not condensed to a pure liquid but is absorbed in a weak solution from which it is subsequently evaporated at a lower temperature to produce refrigeration.

				1065		response time		(1) output, expressed as a function of time, resulting from the application of specified input. (2) time (preferably in seconds, may also be in cycles of supply frequency) required for the output quantity to change by some agreed-on percentage of the differential output quantity in response to a step change input. Note: in measurement, the initial and final output quantities shall correspond to the test-output quantities. The response time shall be the maximum obtained including differences arising from increasing or decreasing output quantity or time phase of signal application. (3) time for a measuring sensor to reach 90% of the final value after a step change. For a measuring system that includes only one exponential time constant function, the 90% response time equals 2.3 times the time constant.

				1066		reverse cycle defrosting		defrosting an evaporator by reversing its function with that of the condenser.

				1067		Reynolds number		a dimensionless number, designated Re, that indicates whether the fluid flow is laminar or turbulent. For flow in a pipe, transition generally occurs between Reynolds’ numbers of 2300 and 4000.

				1068		rigid duct		ducts constructed of rigid materials such as metal and fiberglass duct board.

				1069		rigid duct flow area		calculated by using the average inside duct dimensions determined by measurement of a minimum of three representative sections of the duct envelope.

				1070		rime ice		granular deposit of opaque ice on a surface, formed by quick freezing of supercooled water droplets.

				1071		rock bed regenerative cooling system		system of air conditioning in which packed beds of crushed stone or gravel are used for both evaporative cooling and heat energy storage.

				1072		roof spray cooling		system that reduces heat gain through a roof by cooling the outside surface with a water spray; suited for only temporary treatment because high humidity may be introduced by air intakes on the roof.

				1073		rooftop air conditioner		packaged air conditioner mounted on a roof, the conditioned air being discharged directly into the rooms below or through a duct system.

				1074		R-value		(1) measure of the acoustical absorption properties of a room; the average absorption of all the surfaces in a room times the total surface divided by the average reflection. (2) (also known as thermal resistance), quantity determined by the temperature difference, at steady state, between two defined surfaces of a material or construction that induces a unit heat flow rate through unit area (R = ΔT/q). R-value is the reciprocal of thermal conductance.

				1075		safe pressure		maximum pressure a system can be subjected to without component failure.

				1076		saturated air		(1) air that holds the maximum water vapor possible at a specified temperature and pressure. (2) moist air in which the partial pressure of the water vapor is equal to the vapor pressure of water at the existing temperature.

				1077		saturated liquid		liquid existing at the saturation temperature and pressure.

				1078		saturated water-vapor pressure		the water-vapor pressure at the saturation temperature corresponding to the reference pressure and without any liquid phase.

				1079		scale		(1) the formation of thick corrosion product layers on a metal surface at high temperature. (2) the precipitation of water-insoluble constituents on a surface.

				1080		scale inhibitor		substance added to water used in condensers, boilers, piping, and cooling towers to prevent or minimize the formation of insoluble deposits.

				1081		scale setting		(1) control setpoint at which temperature is to be maintained. (2) indicated temperature to which a thermostat is set.

				1082		scale trap		in a refrigeration system, an arrangement for gravitational separation of the larger impurities from a refrigerant.

				1083		scrubber (air washer)		(1) device for reducing the CO2 content of a controlled-atmosphere storage room. (2) system to reduce noxious substances from a flowing stream, as in chimneys or process discharges.

				1084		secondary air		(1) air for combustion supplied to the furnace to supplement the primary air (after ignition). (2) air prevailing in a treated space. (3) air used to reject heat to an ambient environment or elsewhere. (4) primary air recirculated through a terminal unit.

				1085		secondary condenser		condenser cooled by the evaporator of a secondary system.

				1086		secondary coolant (secondary fluid)		any liquid used for the transmission of heat without vaporization.

				1087		secondary fluid		a fluid of known properties (e.g., water, steam, or brine) that is used as a heating medium.

				1088		secondary refrigerant		(1) a volatile refrigerant (usually a single refrigerant or an azeotropic mixture) of known properties that is used as a heating medium. (2) volatile or nonvolatile substance in an indirect refrigerating system that absorbs heat from a substance in space to be refrigerated and transfers this heat to the evaporator of the refrigerating system.

				1089		secondary surface		(also known as indirect surface), in extended surface exchangers, the additional surface that is not in direct contact with both the heat-absorbing and heat-emitting media.

				1090		secondary transfer fluid		(1) the fluid that flows through the condenser as a coolant. (2) fluid that flows through a heat exchanger that transfers thermal energy from the primary transfer fluid to the application that uses solar energy.

				1091		semipackaged primary indirect evaporative cooler (semipackaged primary IEC)		a component an indirect evaporative cooler provided with a primary air-moving device, that delivers primary air. This device also includes the entire water distribution, collection, and recirculation system with pump and piping.

				1092		semipackaged secondary indirect evaporative cooler (semipackaged secondary IEC)		a component an indirect evaporative cooler with integrated or nonintegrated primary and secondary air passages and provided with a secondary air moving device, which delivers secondary air. This device also includes the entire water distribution, collection, and recirculation system with pump and piping.

				1093		sensitivity		a measure of the smallest incremental change to which an instrument can respond.

				1094		sensitivity ratio		in instrumentation, ratio of a change in output magnitude to the change of input that causes it after the steady state has been reached.

				1095		sensor		device or instrument designed to detect and measure a variable.

				1096		series fan-powered terminal		terminal where primary airflow is modulated and mixed with induced air by a continuously operated integral fan to provide a relatively constant volume of discharge.

				1097		series perimeter loop-heating system		hot-water heating system in which each radiator is connected in series with the next and all flow returns to the boiler in the loop. Also known as a single pipe or one pipe system.

				1098		set pressure		the pressure at which a pressure relief device or pressure control is set to operate.

				1099		setback		reduction of heating (by reducing the setpoint) or cooling (by increasing the setpoint) during hours when a building is unoccupied or during periods when lesser demand is acceptable.

				1100		setpoint		point at which the desired temperature (°F [°C]) of the heated or cooled space is set.

				1101		shading coefficient		ratio of absorbed and transmitted solar heat relative to fenestration fitted with shading devices to that occurring with unshaded single-strength glass.

				1102		shading coefficient (SC)		the ratio of solar heat gain at normal incidence through glazing to that occurring through standard thickness of clear, double-strength glass. Shading coefficient does not include interior, exterior, or integral shading devices.

				1103		shaft ventilation		natural ventilation by means of a duct mounted vertically or near vertically.

				1104		shape factor		radiation angle factor.

				1105		sharp freezer		cold storage freezer room, generally kept at –30°F to –10°F (–34°C to –23°C), to receive unfrozen goods and freeze them.

				1106		silencer		device or unit installed in air duct systems to reduce air noise in the duct. See [[sound attenuator]].

				1107		simulation model		a computer model that provides information on the energy-using systems in a building (e.g., HVAC, lighting, occupancy, plug loads, building envelope). The model serves as the input data for a specific computer building energy simulation program, along with weather data. When run, the computer simulation program will predict the energy use and demand in the described building for a time interval specified in the simulation model. Depending on the kind of simulation program and how it is set up to run, various kinds of output may be produced. 

				1108		simulation program		a computer program that is capable of simulating the energy performance of building systems.

				1109		single-duct air-handling system		system in which the air, having been conditioned, is distributed to various zones through a single duct.

				1110		single-duct unit		air-terminal unit assembly having one ducted air inlet and a device for regulating the airflow rate so it is independent of inlet pressure changes. 

				1111		single-stage compression		compression from evaporator to condenser pressure by passing through one compressor stage only.

				1112		single-zone system		an HVAC system serving a single HVAC zone.

				1113		slab insulation		thermal insulation applied under slab on ground construction.

				1114		slab thermal insulation		semirigid insulation preformed into rectangular units having a degree of suppleness particularly related to their geometrical dimensions.

				1115		sling psychrometer		hygrometer of two matched thermometers, one with its bulb wetted and the other dry, capable of being whirled rapidly on a sling to indicate the temperature differences related to relative humidity.

				1116		slugging		effect produced by droplets of liquid refrigerant or oil, or a mixture of both, that reach the cylinder of a compressor.

				1117		slurry		suspension of a solid in a liquid. See [[ice slurry]].

				1118		smoke		(1) small solid and/or liquid particles produced by incomplete combustion of organic substances, varying in size often in the range of 0.1 to 0.3 µm. (2) the airborne solid and liquid particulates and gases evolved when a material undergoes pyrolysis or combustion, together with the quantity of air that is entrained or otherwise mixed into the mass.

				1119		smoke barrier		an approved opening protection device designed to resist the passage of air or smoke that meets the requirements of UL Standard 555S-1983, Leakage Rated Dampers for Use in Smoke Control Systems. A combination fire and smoke damper should also meet the requirements of UL Standard 555-1990, Fire Dampers.

				1120		smoke control system		an engineered system that uses mechanical fans to produce airflows and pressure differences across barriers to limit smoke movement.

				1121		smoke control zone		a space within a building enclosed by smoke barriers, including the top and bottom, that is a part of a zoned smoke control system.

				1122		smoke exhaust system		a mechanical or gravity system intended to move smoke from the smoke zone to the exterior of the building, including smoke removal, purging, and venting systems, as well as the function of exhaust fans used to reduce the pressure in a smoke zone.

				1123		smoke management system		an engineered system that includes all methods that can be used singly or in combination to modify smoke movement.

				1124		smoke zone		the smoke control zone in which the fire is located.

				1125		smudging		black marks on ceilings and air outlets, generally caused by dirt particles suspended in the room air. This dirt is entrained in the mixed airstream and is deposited on the ceiling and outlet.

				1126		solar absorptance		ratio of the solar spectrum radiant flux absorbed by a body to that incident on it.

				1127		solar energy		energy derived directly from the sun’s rays, both as diffuse and beam radiation (excludes indirect methods such as photosynthesis, wind, etc.).

				1128		solar energy source		source of thermal, chemical, or electrical energy derived from direct conversion of incident solar radiation at the building site.

				1129		solar heat gain		solar energy flowing into a space or structure. Units are expressed in kilowatts (Btu/h).

				1130		solar heat gain coefficient (SHGC)		the ratio of the solar heat gain entering the space through the fenestration area to the incident solar radiation. Solar heat gain includes directly transmitted solar heat and absorbed solar radiation, which is then reradiated, conducted, or convected into the space.

				1131		solar irradiance		rate at which solar energy is received, per unit area. See also [[irradiance]].

				1132		solar loss through window		fraction of total solar radiation transmitted through the window(s) that is reflected by opaque surfaces and retransmitted back out the window(s).

				1133		solar noon		instant at which the sun reaches its maximum altitude on the horizon at any given location.

				1134		solar radiation		the transmission of radiant energy from the sun.

				1135		solar simulator		a source of radiant energy simulating the solar radiation.

				1136		solar time		the time of the day as indicated by the apparent position of the sun.

				1137		solar-optical properties		spectral, radiant, or luminous transmittance, reflectance, and absorptance within the range of wavelengths characterizing solar radiation, i.e., 300 to 3,000 nm.

				1138		solidification point		temperature at which a liquid substance will solidify, but not necessarily crystallize, on removal of heat (usually at standard atmospheric pressure). Compare to [[freezing point]].

				1139		sorbant		an absorbent or adsorbent medium that remains completely or substantially in a single phase during the process of absorbing or releasing heat by means of a refrigerant. Such media include liquids and solids.

				1140		sorbate		substance absorbed by or adsorbed on a sorbent.

				1141		sorption		general term covering both absorption and adsorption.

				1142		space-cooling-only mode		an operating mode that occurs during space cooling when either the desuperheater water pump has automatically cycled off or the rate of heat transfer to the domestic water has become negligible. With respect to seasonal performance calculations, this mode occurs when the water heating load is satisfied but a space-cooling load remains.

				1143		specific enthalpy		enthalpy per unit mass of substance.

				1144		specific entropy		entropy per unit mass of a substance.

				1145		specific heat (CP)		ratio of the quantity of heat required to raise the temperature of a given mass of any substance one degree to the quantity required to raise the temperature of an equal mass of a standard substance one degree (usually water at 59°F [15°C]). The units are expressed in Btu/lb·°F [J/(kg·K)].

				1146		specific humidity		(1) ratio of the mass of water to the total mass of a moist air sample. (2) ratio of the mass of water vapor to total mass of a moist air sample (including water vapor and dry air) in a particular volume. Specific humidity is expressed as a ratio in units of lb of moisture/lb of dry air or grains of moisture/lb of dry air (kilograms of water vapor per kilogram of mixture). See also [[absolute humidity]].

				1147		specific infiltration ratio		ratio of infiltration to leakage area; a normalized quantity that indicates the intensity of the weather relative to infiltration.

				1148		specific refrigerant flow rate		the refrigerant flow rate in lb/min (g/s) required to produce one ton (one kW) of refrigeration.

				1149		specific superheat		(1) difference in specific enthalpies of a pure condensable fluid between vapor at a given temperature above saturation and vapor at the dry saturated state at the same pressure. (2) superheat in a unit quantity of fluid.

				1150		specific volume (SV)		volume of a unit mass of a material. Usually expressed in ft3/lb (m3/kg). The reciprocal of density.

				1151		split air-conditioning system		air-conditioning system consisting of equipment provided in more than one assembly or enclosure, usually with supply air-distribution equipment housed separately from refrigerant-condensing equipment.

				1152		split condenser		condenser comprising several heat-exchanging components operating on one or several refrigeration systems.

				1153		spot cooling		cooling the air of a limited portion of an enclosed space without the use of walls or partitions.

				1154		stabilized temperature		a condition in which a temperature is considered to be stabilized when three successive readings taken at intervals of 10% of the previously elapsed duration of the test, but not less than five minute intervals, vary no more than 5°F (3°C).

				1155		stack		the portion of the exhaust system downstream of the draft diverter, draft hood, or barometric draft regulator.

				1156		stack effect		(1) movement of air into and out of buildings, chimneys, flue gas stacks, or other containers and is driven by buoyancy. Buoyancy occurs due to a difference in indoor to outdoor air density resulting from temperature and moisture differences. The result is either a positive or negative buoyancy force. The greater the thermal difference and the height of the structure, the greater the buoyancy force, and thus the stack effect. The stack effect is also referred to as the chimney effect, and it helps drive natural ventilation and infiltration. (2) movement of air or other gas in a vertical enclosure (e.g., duct, chimney, building), induced by the density difference between the air or other gas in the enclosure and the ambient atmosphere. Note: stack effect is a significant concern in heating-system design for tall buildings in cold climates. Sometimes referred to as chimney effect. (3) pressure difference caused by the difference in density between indoor and outdoor air due to an indoor/outdoor temperature difference. (4) the vertical airflow within buildings caused by temperature differences between the building's interior and exterior.

				1157		stagnation temperature		the temperature that exists at a stagnation point in a fluid flow. At a stagnation point, the speed of the fluid is zero, and all of the kinetic energy has been converted to internal energy. In incompressible fluid flow and in isentropic compressible flow, the stagnation temperature is equal to the total temperature at all points on the streamline leading to the stagnation point.

				1158		Stanton number		dimensionless number used in calculation of forced convection, equal to the heat transfer coefficient of a fluid divided by the product of the specific heat at constant pressure, the fluid density, and the fluid velocity. Symbol St, St, or NSt. Also known as the Margoulis number M.

				1159		static discharge head		the static pressure of a fluid at the outlet of the pumping device, expressed in terms of the height of a column of the fluid or of the height of some manometric fluid that it would support.

				1160		static gage pressure		static pressure relative to the atmosphere.

				1161		static head		the pressure due to the weight of the fluid above the point of measurement. In a closed system, static head is equal on both sides of the pump.

				1162		static pressure		the actual pressure of the fluid, which is associated not with its motion but with its state. The pressure is exerted uniformly throughout the entire fluid. The portion of the fluid pressure which exists by virtue of the degree of compression only. If expressed as gage pressure, it may be negative or positive. In a dynamic system, static pressure is the difference between total and velocity pressures. in. H2O (kPa).

				1163		static pressure loss		(1) external static pressure loss for forced-air systems using packaged air-handling equipment; the static pressure loss resulting from airflow through the supply and return ductwork and other elements external to the packaged air-handling unit. Compare to [[internal static pressure loss]] and [[total static pressure loss]]. (2) internal static pressure loss for forced-air systems; the static pressure loss resulting from airflow through the internal elements of the packaged air-handling unit. These internal elements may include such items as filters, coils, dampers, mixing sections, etc. Compare to [[internal static pressure loss]] and [[total static pressure loss]]. (3) total static pressure loss for forced-air systems; the sum of the external static pressure loss and the internal static pressure loss. See [[internal static pressure loss]] and [[external static pressure loss]]. The term is not applicable to an individual fan or a fan located within a builtup air-handling unit. Fans are rated by the term fan total static pressure, which is not the same as fan total pressure. Compare to [[fan total pressure]].

				1164		static regain method duct sizing		method in which ducts are sized so that the regain in static pressure due to decreased velocity between two points totally or partially compensates for the frictional resistance between the points.

				1165		static suction head		the static pressure of a fluid at the inlet of the pumping device, expressed in terms of the height of a column of the fluid or of the height of some manometric fluid that it would support. It is a positive value. See [[static suction lift]].

				1166		static suction lift		the static pressure of a fluid at the inlet of the pumping device, expressed in terms of the height of a column of the fluid or of the height of some manometric fluid that it would support. It is a negative value. (See [[static suction head]]).

				1167		static temperature		the temperature which exists by virtue of the internal energy of the air only. If a portion of the internal energy is converted into kinetic energy, the static temperature is decreased accordingly.

				1168		steady state		state of a system in which movement of matter or energy phenomena are taking place when the various physical phenomena are independent of time.

				1169		steady-state condition		the condition existing when a uniform renewal cycle of a self-renewable air cleaner maintains essentially constant performance. Steady state is reached when the system is operating in a uniformly repetitive manner, for example, cycling between two resistance levels.

				1170		Stefan-Boltzmann law		total energy radiated from a blackbody is proportional to the fourth power of the temperature of the body. Also known as the fourth power law.

				1171		sterilization		heating foods or other materials to kill microorganisms, usually to a temperature of 212°F (100°C) or higher.

				1172		still air freezing		freezing of produce in a room without mechanical movement of air.

				1173		Stirling cycle		theoretical thermodynamic cycle comprising two isothermal processes and two isochoric processes.

				1174		Stokes’ laws		wavelength of luminescence excited by radiation is always greater than that of the exciting radiation.

				1175		storage capacity		the amount of thermal energy required to complete one charging cycle of a thermal storage device. The storage capacity will always be a greater value than the usable discharge capacity of the thermal storage device. Compare to [[discharge capacity]].

				1176		storage efficiency		discharge capacity divided by charge capacity.

				1177		storage inventory		the amount of usable cooling energy remaining in a thermal storage device at any given time.

				1178		storage medium		the material in the storage device, independent of the containing structure, in which the major portion of the energy is stored.

				1179		storage water heater		a closed vessel in which water is heated by the combustion of fuels, electricity, or any other source and is stored and withdrawn for use external to the system at pressures not exceeding 160 psig (1102.4 kPa), including the apparatus by which heat is generated and all controls and devices necessary to prevent water temperatures from exceeding 210°F (98.9°C).

				1180		stored heat		heat from external or recovered heat sources that is held in reserve for later use.

				1181		straddle refrigerating unit (saddle unit; plug unit)		factory assembled refrigerating system mounted at high level in the insulated wall of a cold store with the evaporator inside the store and the rest of the unit outside.

				1182		stratification		division into a series of layers, as with thermal gradients across a fluid in motion or at rest.

				1183		stratification index		a parameter that indicates the degree of thermal stratification in a storage device.

				1184		stratified airflow		layers of air at different temperatures or different velocities flowing through a duct or plenum system and affect fan and/or pump performance in the distribution system. 

				1185		stratified fluid		a region of fluid in which the density decreases monotonically in the upward direction and is stably stratified.

				1186		stratified storage		thermal storage vessel in which a thermocline exists.

				1187		stratified system		an air-distribution system that, during the cooling operation, limits the amount of mixing in the space and instead relies on thermal plumes to produce a stratified environment with cooler and fresher air near the floor and warmer and less fresh air near the ceiling. Examples are underfloor air-distribution system (UFAD) and DV systems.

				1188		strong liquor (rich liquor; strong solution) 		solvent with a relatively high concentration of dissolved refrigerant.

				1189		structural thermal insulation		insulation used as a part of the load carrying frame of a structure, such as the walls of a cold room or the body of a refrigerated vehicle.

				1190		subcooled liquid		liquid whose temperature is lower than the condensation temperature at its given pressure.

				1191		subcooler		a heat exchanger for cooling liquid refrigerant below its condensing temperature at a given pressure.

				1192		subcooling		at a defined pressure, the difference between a given liquid temperature and the bubble point temperature.

				1193		subcooling heat rejection effect		total refrigerant heat rejection effect less the condensing heat rejection effect.

				1194		subcooling refrigerating effect		additional refrigeration effect made available by subcooling the refrigerant liquid in the condenser.

				1195		submerged coil condenser		(submerged condenser), condenser in which the piping is submerged in a vessel containing cooling water.

				1196		superchilling		chilling a product to a temperature very near or sometimes below its freezing point.

				1197		supercooled liquid		one in which the existing temperature is lower than the saturation temperature for the given pressure.

				1198		supercooling		cooling a substance below the normal freezing point without solidification.

				1199		supercritical		state of fluids at pressures and temperatures above their critical values. Also used loosely, and especially for helium, for the state of the liquid at pressures exceeding the vapor pressure.

				1200		superheated steam		steam at a temperature higher than the atmospheric pressure boiling temperature.

				1201		superheated vapor		vapor at a temperature greater than the saturation temperature. The pressure and temperature of superheated vapor are independent properties, since the temperature can increase while the pressure remains constant. See [[superheat]].

				1202		supersaturated air		humid air that contains in a unit mass of dry air a mass of water vapor greater than would be contained in saturated air at the same temperature; the excess water may remain in the form of fog.

				1203		supersaturated vapor		vapor in a metastable equilibrium at a pressure higher than the saturation pressure corresponding to its temperature. See [[supersaturation]].

				1204		supersaturation		(1) condition of metastable equilibrium in a solution where the solute remains dissolved at a temperature lower than the initial solidification temperature. (2) condition of metastable equilibrium in which a vapor is at a pressure higher than the saturation pressure corresponding to its temperature.

				1205		supply air		(1) air delivered by mechanical or natural ventilation to a space, composed of any combination of outdoor air, recirculated air, or transfer air. (2) air entering a space from an air-conditioning, heating, or ventilating apparatus for the purpose of comfort conditioning. Supply air is generally filtered, fan forced, and either heated, cooled, humidified, or dehumidified as necessary to maintain specified conditions. Only the quantity of outdoor air within the supply airflow may be used as replacement air.

				1206		supply mains		(1) (pneumatic) the air supply piping to all controllers or other devices requiring a main air supply. (2) pipes through which the heating or cooling medium of a system flows from the source of heat or refrigeration to the runouts and risers leading to the heating or cooling units. (3) source of electric power to a system.

				1207		supply pressure		(1) energy source to a controller or auxiliary device. (2) pressure of supply mains of a pneumatic control system.

				1208		surroundings		immediate outside of a thermodynamic system.

				1209		swamp cooler		slang for evaporative cooler.

				1210		tankless heater		a heat exchanger for indirect heating of water, typically for domestic use, which is designed to be used without a water storage tank. See [[instantaneous heater]].

				1211		task/ambient conditioning (TAC) system		any space-conditioning system that allows occupants to individually control the thermal environment in the localized zone of their workspace while still maintaining acceptable environmental conditions in the surrounding ambient spaces.

				1212		terminal casing leakage		amount of air in ft²/min (L/s at standard conditions) escaping from the terminal at a given inlet pressure with only the outlet(s) blocked and with the damper/valve fully opened.

				1213		terminal damper leakage		amount of air in ft²/min (L/s at standard conditions) passing through a fully closed damper/valve at a given inlet pressure.

				1214		terminal unit		a device that regulates the volumetric flow rate and/or the temperature of the controlled medium.

				1215		test air		the air that flows through the device being tested. During the test, test air should be at the temperature, humidity, pressure, and atmospheric dust concentration prevailing at the time of the test. Test air for arrestance and dust-holding capacity measurement may be indoor ambient air.

				1216		test panel		any sensible heating or cooling panel that is used in testing for performance and/or rating purposes.

				1217		test period		the time over which quasi-steady-state conditions are maintained for each measured point.

				1218		test pressure		pressure, usually higher than the design working pressure, to which a piece of equipment is subjected for testing according to specified procedures.

				1219		test pressure loss		differential in total pressure between the inlet and the outlet sections of a test duct or across a test fitting. For test fittings, the fitting is assumed to have zero length. For multiflow fittings, the total pressure loss shall be determined for each stream separately.

				1220		test rooms		the two environmental chambers where all components of the combined appliance are installed and tested; one chamber is used to maintain specified indoor ambient conditions, while the second chamber is used to maintain specified outdoor ambient conditions.

				1221		testing		the use of specialized and calibrated instruments to measure conditions such as temperatures, pressures, rotational speeds, electrical characteristics, velocities, fluid flows, etc., used in HVAC&R.

				1222		testing, adjusting, and balancing		a systematic process or service applied to heating, ventilating, and air-conditioning (HVAC) systems and other environmental systems to achieve and document air and hydronic flow rates. The adjustment of fluid flow rates through distribution systems by manually adjusting the position of dampers, valves, etc., or by using automatic control devices to control the position of dampers, actuators, valves, etc.

				1223		theoretical storage capacity		the sum of the products of masses and heat capacities of all components (including the transfer fluid) contained within the insulating envelope of the thermal storage device.

				1224		therm		quantity of heat equivalent to 100,000 Btu.

				1225		thermal absorptance		ratio of the radiant flux absorbed by a physical surface to that incident on it.

				1226		thermal anemometer		device that relies on the cooling effect of the airflow to change the temperature of a heated body in proportion to the air speed. Types include hot-wire anemometer, heated-bulb thermometer, heated-thermocouple anemometer, and heated-thermistor anemometer.

				1227		thermal anomalies		heat loss characteristics of a physical condition or structure that are not in accordance with intended design or calculated characteristics.

				1228		thermal boundary resistance		(also known as thermal contact resistance), ratio of temperature difference to heat flux across the boundary between two distinct media (solid/solid or solid/fluid).

				1229		thermal break		nonconducting physical structure, such as a frame around a door or window acting to retard heat flow.

				1230		thermal bridge		low thermal resistance path connecting two surfaces.

				1231		thermal comfort		the condition of mind which expresses satisfaction with the surrounding thermal environment and is assessed by subjective evaluation. Thermal comfort is affected by heat conduction, convection, radiation, evaporative heat loss, and relative air motion.

				1232		thermal conductance		(C-factor), thermal conductivity is the heat flux through a flat body induced by a unit temperature difference between the surfaces of that body. Units are Btu/h·ft2·°F (W/[m2·K]).

				1233		thermal conductivity		(k-factor), time rate of steady-state heat flow through unit thickness of unit area of a homogeneous material, induced by a unit temperature gradient in a direction perpendicular to the isothermal planes of that unit. Units of k are in Btu·in/(h·ft2·°F), Btu·ft/(h·ft2·°F), or W/(m·K). Thermal conductivity must be evaluated for a specific mean temperature, thickness, age, and moisture content. See also [[thermal conductance]].

				1234		thermal conductor		material that transmits heat by conduction.

				1235		thermal convection		transfer of heat by a fluid moving by natural variations in density (in the absence of conduction and radiation).

				1236		thermal delay		time period between the energization of a heat-producing device and the measurable effect of the heat produced until equilibrium conditions are reached.

				1237		thermal diffusion		phenomenon in which a temperature gradient in a mixture of fluids gives rise to a flow of one constituent relative to the whole mixture.

				1238		thermal diffusivity		physical quantity that determines the rate of heat propagation in transient state processes. Thermal conductivity divided by the product of density and specific heat. Units are ft2/s or m2/s.

				1239		thermal efficiency		energy output as a percentage of the energy input of a machine or process.

				1240		thermal emissivity		radiation property of a material, evaluated with its surface optically smooth and clean, and of sufficient thickness to be opaque.

				1241		thermal emittance		a surface property of a material governing the emission of thermal radiation relative to that emitted by a perfect emitter, or black body, at the same surface temperature.

				1242		thermal energy		energy possessed by a system caused by the motion of the molecules and/or intermolecular forces; i.e., heat.

				1243		thermal energy meter		see [[Btu meter]] or [[watt meter]].

				1244		thermal energy storage		(1) thermal energy storage may refer to a number of technologies that stores energy in a thermal reservoir for later reuse. They can be employed to balance energy demand between day time and night time. The thermal reservoir may be maintained at a temperature above (hotter) or below (colder) than that of the ambient environment. The principal application today is the production of ice, chilled water, or eutectic solution at night, which is then used to cool environments during the day. (2) thermal energy storage technologies store heat, usually from active solar collectors in an insulated repository for later use in space heating, domestic or process hot water, or to generate electricity. Most practical active solar heating systems have storage for a few hours to a day's worth of heat collected. There are also a small but growing number of seasonal thermal stores used to store summer heat for space heating during winter.

				1245		thermal envelope		elements of a structure that enclose conditioned spaces and that control transmission of heat, air, and water vapor between the conditioned spaces and the exterior. See also [[building thermal envelope]].

				1246		thermal environment		the surrounding atmosphere characterized by parameters such as air temperature, wet-bulb temperature, dew-point temperature, water vapor pressure, total atmospheric pressure, relative humidity, and specific humidity.

				1247		thermal equilibrium		equilibrium obtained in a system when the temperatures are nonvarying.

				1248		thermal expansion		increase in one or more of the dimensions of a solid body or a liquid volume, caused by a temperature rise.

				1249		thermal frequency response		response of a thermal system to a periodic thermal excitation expressed as a function of frequency. Note: thermal frequency response usually is displayed by polar plot of amplitude attenuation and time lag versus frequency.

				1250		thermal inertia		ability of a material, depending on its density and specific heat, to store heat and to resist temperature change.

				1251		thermal input		heating or cooling effect delivered to a product or space.

				1252		thermal insulation		material or assembly of materials used to provide resistance to heat flow. Also see [[blanket thermal insulation]].

				1253		thermal insulation fill		insulation in granular, nodular, fibrous, powdery, or similar form designed for installation by pouring, blowing, or hand placement. Examples are mineral or glass fiber, cellulosic fiber, diatomaceous silica, perlite, silica aerogel, and vermiculite.

				1254		thermal lag		delay in action of the sensing element of a control device due to the time required for the sensing element to reach equilibrium with the property being controlled or measured.

				1255		thermal load		thermal requirement of a system under specified conditions.

				1256		thermal neutrality		the indoor thermal index value corresponding with a mean vote of neutral on the thermal sensation scale.

				1257		thermal output		heating or cooling effect put out by a source or removed from a storage device.

				1258		thermal plume		airflow created by a convective heat source that rises due to natural thermal buoyancy. Plume formation and growth are dependent on the intensity of the heat source and on the degree of stratification of the ambient air.

				1259		thermal radiance		rate of radiant emission through unit solid angle over unit projected area of a source in a stated angular direction from the surface (usually the normal). Units are watts per square metre.

				1260		thermal radiant flux density		rate of radiant energy emitted from unit area of a surface in all radial directions of the overspreading hemisphere. See also [[radiant flux density]].

				1261		thermal radiation		transmission of energy by means of electromagnetic waves emitted due to temperature. Radiant energy of any wavelength when absorbed may become thermal energy that increases the temperature of the absorbing body. See also [[heat transfer radiation coefficient]].

				1262		thermal reflectance		fraction of the incident radiation on a surface that is reflected from that surface. Note: for an opaque surface, the sum of reflectance, transmittance, and absorptance is unity at any wavelength of radiation.

				1263		thermal regain		the fraction of distribution system losses (gains for cooling) that are returned to the conditioned space.

				1264		thermal relay		(1) relay activated by change in temperature. (2) relay in which the displacement of the moving contact member is produced by heating of a part of the relay under the action of electric currents.

				1265		thermal resistance		(R-value), the reciprocal of the time rate of heat flow through a unit area induced by a unit temperature difference between two defined surfaces of material or construction under steady-state conditions. Units of thermal resistance are h·ft2·°F/Btu (m2·°K/W). Thermal resistance is the reciprocal of the thermal conductance.

				1266		thermal sensation		a conscious feeling commonly graded into the categories cold, cool, slightly cool, neutral, slightly warm, warm, and hot; it requires subjective evaluation.

				1267		thermal storage		(1) accumulation of energy in a body or system in the form of sensible heat (temperature rise) or latent heat (change of phase). (2) full storage: thermal storage system having capacity to meet all on-peak cooling or heating requirements by being charged off peak, and without energy added on peak. (3) fully charged condition: the state of a thermal storage device at which, according to the design, no more heat is to be removed from the thermal storage device. This state is generally reached when the control system stops the charge cycle as part of its normal control sequence. (4) fully discharged condition: the state of a thermal storage device at which no more usable cooling energy can be recovered from the storage device. (5) normally interchangeable term with cool storage or ice storage when addressing air-conditioning thermal storage systems. (6) technology or systems of accumulating cooling or heating capacity for subsequent use. (7) temporary storage of high or low-temperature energy for later use.

				1268		thermal storage charge		to supply cooling or heating to storage.

				1269		thermal storage efficiency		(also known as cycle figure of merit), ratio of the integrated discharge capacity to the hypothetical maximum available capacity for a single cycle of operation. 

				1270		thermal storage load leveling		charging a thermal storage system at a constant rate during a complete cycle.

				1271		thermal storage medium		substance in which cooling or heating energy is stored.

				1272		thermal superinsulation		insulation of very high thermal resistance. Usually refers to that used in cryoengineering.

				1273		thermal time lag		(1) phase difference in hours between the exterior and interior surface temperatures when the exterior surface is subjected to a sine wave temperature change having a 24 h period. (2) time interval by which the peak thermal response falls behind (lags) the peak thermal excitation in a thermal system.

				1274		thermal transmittance		(also known as U-factor), heat transmission in unit time through unit area of a material or construction and the boundary air films, induced by unit temperature difference between the environments on each side. Note: this heat transmission rate is also called the overall coefficient of heat transfer. U, in Btu/h·ft2·°F (W/[m2·K]). Thermal transmittance is sometimes called the overall coefficient of heat transfer or U-factor. Thermal transmittance includes surface film conductance.

				1275		thermal unit		quantity or rate of heat energy or equivalent in work or electrical energy.

				1276		thermistor		thermoelectrical element in which the electrical resistance falls appreciably with a rise in temperature; often used as a temperature sensor.

				1277		thermodynamic equilibrium		equilibrium in a system when the physical variables have uniform values that do not change in time. Furthermore, if the system is not an isolated one, these variables should have the same values for both the system and its surroundings.

				1278		thermodynamic properties		those data needed to calculate the equilibrium relations among pressure, volume, and temperature along with the enthalpy and entropy of the fluid in the liquid and vapor states.

				1279		thermodynamic shock		implosive impact in liquid, caused by sudden condensation of vapor into its subcooled liquid. This phenomenon can occur when the liquid is about 60°F to 85°F (33°C to 47°C) cooler than the saturation temperature of the contact vapor. It creates a loud sound and can cause severe local pressure stresses in the container or piping system.

				1280		thermodynamic system		in thermodynamics, a region in space or a quantity of matter bounded by a closed surface in which thermal actions occur. The surroundings include everything external to the system, and the system is separated from the surroundings by the system boundaries. These boundaries can be either movable or fixed, either real or imaginary.

				1281		thermodynamic trap		steam (disk) trap constructed with a cap containing a steel disc, which fits against a flat seat. Condensate, discharging at close to saturation temperature, increases in velocity and draws the disc down toward the seat, due to the lower pressure caused by the increased velocity (Bernoulli effect). Condensate discharging from high to low pressure flashes off and creates the closing pressure above the disc within the cap. As this flash steam condenses, pressure is dissipated, and the cycle repeats. The trap has limited air venting capabilities.

				1282		thermodynamic work		mechanism that transfers energy from one system to another without accompanying transfer of entropy. Units of thermodynamic work are Btu (W·h).

				1283		thermoelectric refrigeration		method for cooling by the Peltier effect.

				1284		thermometry		part of applied physics relating to the measurement of temperature.

				1285		thermophysical properties		those data needed to calculate heat transfer and fluid flow characteristics of the fluid. Thermophysical properties include both thermodynamic (equilibrium) and transport properties.

				1286		thermophysics		study of physical phenomena related to heat.

				1287		thermopile		a number of thermocouples wired consistently in series or parallel to measure small or average temperature differences.

				1288		thermosiphon		circulation by the forces induced by the differences in densities of cooler and warmer fluids.

				1289		thermosiphon exchanger		a tube, or coils with interconnecting piping, placed in supply and exhaust airstreams and filled with a refrigerant heat transfer fluid.

				1290		thermostatic balanced pressure steam trap		trap installed on the discharge side of a heating unit and designed to pass air freely on start-up and condensate at a subcooled temperature, but to prevent steam vapor passing into the return. It can have a bellows or encapsulated metallic diaphragm containing a small quantity of volatile liquid. At the bottom of the diaphragm or bellows is attached a hardened, self centering valve head operating on the pressure side of the valve seat. At ordinary temperatures and atmospheric pressure, the valve is fully open to permit free passage of air and cold condensate. The trap discharges at a fixed temperature below that of steam saturation temperature and closely follows the steam pressure/temperature curve.

				1291		thermostatic bimetallic steam trap		trap installed where low-temperature discharge is required. It incorporates a bimetallic element that, when heated, deflects and causes a downstream valve head to be drawn up, closing the orifice. It discharges air and cold condensate freely on start-up.

				1292		thermostatic control		an automatic control device or system used to maintain temperature at a fixed or adjustable setpoint.

				1293		thermostatic expansion valve		a device for controlling superheat by regulating the mass flow of refrigerant to a refrigeration load, actuated by changes in equalizer pressure and temperature sensing element temperature.

				1294		thermostatic regulator		evaporator pressure regulator that is sensitive to temperature.

				1295		thermostatic switch		device within an electric controller for completing or interrupting an electrical circuit in response to a temperature change.

				1296		three-pipe air-conditioning system		multipiping arrangement in which each unit is fitted with two supply pipes (hot and chilled water) and a single return pipe common to the central heater and refrigerating system.

				1297		transfer air		air transferred from one room to another through openings in the room envelope, whether it is transferred intentionally or not. The driving force for transfer air is generally a small pressure differential between the rooms, although one or more fans may be used.

				1298		transfer fluid		the fluid that carries energy between two heat transfer devices.

				1299		transpiration cooling		cooling produced by evaporation of fluid lost by a body or material.

				1300		traverse		method of measuring air and fluid volumetric flow in ductwork and piping systems.

				1301		trombe wall		wall that is sun facing and built from material that can act as a thermal mass (such as stone, metal, concrete, adobe, or water tanks). A highmass wall that stores heat from solar gain during the day and slowly radiates the heat.

				1302		true solar time		local standard time adjusted by the equation of time (determined from an astronomical almanac) and the longitude correction (four times the difference between the standard longitude of the observer’s time zone and the observer’s actual longitude). A time reference used to compute the apparent position of the sun.

				1303		tunnel cooler		chilled, elongated space for cooling foodstuffs on a movable transport system by rapid circulation of cold air.

				1304		tunnel freezer		elongated enclosure provided with rapid cold air circulation for the freezing of foodstuffs. Also called a freezing tunnel or blast freeze tunnel.

				1305		turboexpander (expansion turbine)		in cold air or gas refrigeration cycles, a turbine in which the compressed gas expands and produces mechanical energy.

				1306		turbulator		flow-enhancing device to increase coil heat transfer efficiency.

				1307		turbulent flow		fluid flow in which the velocity varies in magnitude and direction in an irregular manner throughout the mass. Turbulent flow exists when the Reynolds Number exceeds a value of 2000 to 4000.

				1308		turning vane		a series of single thickness or airfoil radius sheet metal guides placed within a rectangular duct elbow to reduce turbulence and associated pressure drop within the elbow and to direct air around the bend.

				1309		Type I hood		a hood designed to capture smoke and/or grease-laden vapor produced by a cooking process, incorporating listed grease removal devices and fire suppression equipment. Type I hoods fall into two categories: listed and nonlisted. Listed hoods have been tested in accordance with UL Standard 710.1. Conventional, or nonlisted hoods are hoods that meet the design, construction, and performance criteria of the applicable national and local codes.

				1310		Type II hood		a hood designed to capture heat, odors, products of combustion, and/or moisture where smoke or grease laden vapor is not present. A Type II hood may or may not have filters or baffles and does not have a fire suppression system.

				1311		U		unit thermal conductance or overall heat transfer coefficient, W/(m2·K) (Btu/(h·ft2·°F).

				1312		unconditioned space		space within a building that is not conditioned space.

				1313		underfloor air-distribution system (UFAD)		an air-distribution system that uses an underfloor plenum (open space between the structural concrete slab and the underside of a raised-floor system) to deliver conditioned air into the space, typically through floor diffusers. Air is returned at a level above the occupied zone (typically at the ceiling level). Under cooling operation, UFAD systems produce a stratified environment, similar in principle to that of displacement systems. The primary difference between these systems is that UFAD outlets deliver air at higher velocity, producing greater mixing in the area near the outlet discharge.

				1314		unit cooler		(1) an assembly of cooling coils with drain pan, fan, and enclosure. (2) direct cooling, factory made encased assembly including an air-cooling coil, refrigerating compressor and condenser, fan and motor (usually), and directional outlet, including the necessary automatic controls.

				1315		unit heater		heater consisting of a fan for circulating air over a heat exchange surface, all enclosed in a common casing.

				1316		unit ventilator		fan coil unit package devised for applications in which the use of outdoor and return air mixing is intended to satisfy tempering requirements and ventilation needs.

				1317		unitary system		one or more factory-made assemblies that normally include an evaporator or cooling coil and a compressor and condenser combination.

				1318		upfeed system		piping arrangement for a heating, air-conditioning, or refrigerating system in which heat transfer fluid is circulated through supply mains that are below the levels of heating or cooling units they serve.

				1319		usable storage capacity		total amount of cooling discharged from a thermal storage device, at or below the maximum usable discharge temperature, for a particular storage cycle.

				1320		useful refrigerating effect		rate at which heat is removed by the primary refrigerant, or by the secondary refrigerant, between two specified points, taking into account the conditions of use.

				1321		vacuum		state in which the fluid, usually gas, pressure is lower than atmospheric pressure.

				1322		vacuum cooling (vacuum chilling)		cooling by vaporization under vacuum of part of the water contained in the material to be cooled.

				1323		vacuum freezing		freezing of a substance by lowering pressure to induce vaporization of a part of the solvent (usually water).

				1324		vapor		(1) gas, particularly one near equilibrium with its liquid phase and one that does not follow the gas laws. The term is usually used instead of gas to refer to a refrigerant, or in general, to any gas below the critical temperature. (2) substance in the gaseous state that can also exist as a liquid or solid at normal atmospheric conditions. Compare to [[gas]].

				1325		vapor concentration		(also known as absolute humidity or water vapor density number), in a mixture of water vapor and dry air, the mass of water vapor in a specific volume of the mixture. Compare to [[relative humidity]].

				1326		vapor jet		refrigerating cycle using an ejector to compress the refrigerant vapor from the evaporator to the condenser. The term steam jet is used when water is the refrigerant.

				1327		vapor lock		formation of vapor in a liquid line that reduces mass flow compared to the flow of the total liquid at the same pressure differential.

				1328		vapor pressure		the pressure exerted by a vapor. If a vapor is kept in confinement over its liquid so that the vapor can accumulate above the liquid with the temperature constant, the vapor pressure reaches a maximum called the saturated vapor pressure.

				1329		vapor refrigerating system		system using a condensable vapor as the refrigerant.

				1330		vaporization		change of phase from liquid to vapor.

				1331		variable flow		throttling control of water during a cooling or heating process.

				1332		variable output		for each element of a control system, a physical quantity whose changes are governed ultimately by the functioning of the element.

				1333		variable refrigerant flow (VRF) system		an engineered direct-expansion (DX) multisplit system incorporating at least one variable capacity compressor distributing refrigerant through a piping network to multiple indoor fan-coil units, each capable of individual zone temperature control, through integral zone temperature control devices and common communications network. Variable refrigerant flow utilizes three or more steps of control on common, interconnecting piping.

				1334		variable volume, variable temperature (VVT)		combination of varying both airflow and temperature in response to space load, for the purpose of resetting temperature to maintain greater low-load airflow to the space than in a true variable volume system.

				1335		variable-capacity equipment		heating and cooling equipment that operates in stages of different capacity depending on building load, e.g., electric furnaces with several separate heater elements.

				1336		variable-frequency drive (VFD)		electronic device that varies its output frequency to vary the rotating speed of a motor, given a fixed input frequency. Used with fans or pumps to vary the flow in the system as a function of a maintained pressure.

				1337		variable-speed control of a fan		a method of controlling airflow produced by a fan by means of adjusting the speed or revolutions per minute (rpm) of the fan.

				1338		variable-speed drive		see [[variable-frequency drive]].

				1339		VAV box		variable-air volume terminal device

				1340		velocity		a measurement of the distance traveled per unit of time. This quantity is defined by its magnitude and direction at any point of the flow.

				1341		velocity coefficient		ratio of the actual velocity of gas emerging from a nozzle to the velocity calculated under ideal conditions; it is less than one because of friction losses.

				1342		velocity pressure		(1) in a moving fluid, the pressure that would induce an equivalent velocity if applied to move the same fluid through an orifice, so that all pressure energy is converted into kinetic energy. Velocity pressure is always a positive value, in. H2O (kPa). (2) the difference between the total pressure and static pressure (relative to the same datum).

				1343		velocity reduction method duct sizing		method in which ducts are sized so that selected velocities occur in specific duct lengths.

				1344		vent		a connection in any system or enclosure that may be open to atmosphere or to a lower pressure, space, or vessel and is intended for the transfer of any fluid. A vent can be used for either intake or relief purposes.

				1345		vent connector		the portion of the venting system that connects the gas appliance or its draft hood to the chimney or vent terminal.

				1346		vent damper		a device intended for installation in the venting system of an individual, automatically operated, fossil-fuel-fired appliance in the outlet or downstream of the appliance draft control device, which is designed to automatically open the venting system when the appliance is in operation and to automatically close off the venting system when the appliance is in a standby or shutdown condition.

				1347		vent gas		see [[flue gas]].

				1348		vent limiter		a device that limits the flow of air from the atmospheric diaphragm chamber of a gas pressure regulator to the atmosphere. A vent limiter may be a limiting orifice or other limiting device.

				1349		vent or air intake terminal		a device that is located on the outside of a building and may be connected to a furnace or boiler by a system of conduits. It is composed of an air intake terminal through which the air for combustion is taken from the outside atmosphere and an exhaust terminal from which flue gases are discharged.

				1350		vent pipe		(1) discharge piping connected to a safety or relief valve. (2) passages and conduits in a direct vent or direct exhaust system through which gases pass from the combustion chamber to the outdoor air.

				1351		vent relief		(1) opening in a tank, duct, or other piece of equipment, sealed to prevent escape of material within normal pressures, but arranged to open automatically to relieve excessive pressure. (2) relief opening in a pressure regulator, normally open to the atmosphere.

				1352		vented crawlspace		a crawlspace with an open vent area 1/150th of its floor area with vents distributed over all exterior surfaces.

				1353		volatile organic compounds (VOC)		organic compounds in the vapor state present in an indoor atmosphere.

				1354		volatile refrigerant		a refrigerant that changes from the liquid to the vapor state in the process of absorbing heat.

				1355		volumetric air flow rate		volumetric flow of air over specified time, usually expressed in l/s or m3/h.

				1356		volumetric efficiency due to cylinder heating		ratio of the total to the apparent volumetric efficiency. Also called real or no-clearance volumetric efficiency.

				1357		volumetric heat capacity		the change in heat stored in unit volume of material for unit change of temperature.

				1358		volumetric moisture capacity		the change in stored moisture per unit volume of porous material and per unit moisture potential change.

				1359		volumetric total efficiency		ratio of the actual volume of gas moved by the compressor or pump to actual displacement of the compressor or pump.

				1360		walls		those portions of the building envelope that are vertical or tilted at an angle of 30 degrees or less from the vertical plane. Above grade—all the exterior walls of any given story if 50% or more of the gross exterior wall area of the story is exposed to outside air. Below grade—all the exterior walls of any given story if more than 50% of the gross exterior wall area of the story is below grade. Mass wall—a wall constructed of concrete, concrete masonry, insulating concrete form (ICF), masonry cavity, brick (other than brick veneer), earth (adobe, compressed earth block, rammed earth), and solid timber or logs.

				1361		waste heat		(1) heat rejected from the building (or process) because its temperature is too low for economical recovery or direct use. (2) unused heat rejected from a system, usually a heat engine or combustion furnace, to its surroundings.

				1362		waterside economizer		a heat exchanger that uses the condenser water side of the system for cooling without requiring the operation of the chiller. Also a coil on the air entering side of a heat pump or HVAC unit that uses condenser water flow to precondition the entering air when conditions are favorable. See also [[cooling]].

				1363		waterside economizer cooling		economizer process that uses cooling tower-water directly or indirectly in the cooling coils, permitting the chiller to be shut down when the outside wet-bulb temperature is sufficiently low.

				1364		wet compression system		system of refrigeration in which some liquid refrigerant is mixed with vapor entering the compressor to cause the discharge vapor from the compressor to be saturated, rather than superheated.

				1365		wet return		(1) in a refrigeration system, where the connections between the evaporator outlets and the low pressure receiver through which the mixture of vapor and overfeed liquid is drawn. (2) in a steam system, where a return pipe carries condensate, the pipe is usually located below the level of the waterline in the boiler.

				1366		wet saturated steam		steam at the saturation temperature corresponding to the pressure and containing water particles in suspension. Compare to [[dry saturated steam]].

				1367		wet ton (moisture ton)		latent heating or cooling load. See [[ton of refrigeration]].

				1368		wet-bulb depression		the difference between the dry-bulb and wet-bulb temperatures at the same location.

				1369		wet-bulb temperature		the temperature indicated when a thermometer bulb is covered with a water saturated wick over which air is caused to flow at approximately 4.5 m/s (900 ft/min) to reach the equilibrium temperature of water evaporating into the air when the heat of vaporization is supplied by the sensible heat of the air.

				1370		W-factor		U-factor converted into electrical terms for calculations in electric heating. The amount of heat flow, in watts per square foot per degree Fahrenheit temperature difference (W/ft2·F) between air on the inside and air on the outside of the building section (wall, floor, roof, or ceiling). For conversion, W = 0.293U.

				1371		Wien’s displacement law		when the temperature of a radiating blackbody increases, the wavelength corresponding to maximum energy decreases in such a way that the product of the absolute temperature and the wavelength is constant.

				1372		Wien’s radiation law		intensity of radiation emitted by a blackbody per unit wavelength, at that wavelength at which this intensity reaches a maximum, is proportional to the fifth power of the temperature.

				1373		wind chill		the apparent temperature felt on exposed skin due to wind. The degree of this phenomenon depends on both air temperature and wind speed. The wind chill temperature (often popularly called the wind chill factor) is always lower than the air temperature for values where the wind chill formula is valid. In cases where the apparent temperature is higher than the air temperature, the heat index is used instead. Wind chill is always expressed as a temperature. Compare to [[chill factor]], which is always expressed as time.

				1374		window air conditioner		room air conditioner designed for mounting in window.

				1375		working fluid		medium evolving within a thermodynamic cycle.

				1376		working pressure range		the range of pressures the system is expected to experience during normal operation.

				1377		zeotrope		blend comprising multiple components of different volatilities that, when used in refrigeration cycles, change volumetric composition and saturation temperatures as they evaporate (boil) or condense at constant pressure.

				1378		zeotropic		refers to blends comprising multiple components of different volatility that, when used in refrigeration cycles, change volumetric composition and saturation temperatures as they evaporate (boil) or condense at constant pressure. The word is derived from the Greek words zein (to boil) and tropos (to change).

				1379		zeotropic refrigerant		a zeotropic refrigerant contains two or more components whose equilibrium vapor phase and liquid phase compositions differ. The temperature of a zeotropic refrigerant changes as it evaporates or condenses at constant pressure (Compare to [[azeotropic refrigerant]]).

				1380		zeroth law of thermodynamics		if two systems are both in thermal equilibrium with a third one, they are in mutual thermal equilibrium.

				1381		zone		(1) a separately controlled heated or cooled space. (2) one occupied space or several occupied spaces with similar occupancy category, occupant density, zone air distribution effectiveness, and zone primary airflow per unit area. (3) space or group of spaces within a building for which the heating, cooling, or lighting requirements are sufficiently similar that desired conditions can be maintained throughout by a single controlling device.

				1382		zone valve		valve that modulates water flow to a thermal zone in response to a downstream temperature signal.
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk72233432]1st and 2nd Panel meeting on Compressors under  Refrigeration and Air Conditioning Sectional Committee, MED 03

		18th April 2023 (Tuesday) and 



9th May 2023 (Tuesday)

		1100 hrs





1430 hrs

		Hybrid meeting





Virtual meeting







MEMBERS PARTICIPATED: See Annex A



Item 0       WELCOME AND OPENING REMARKS



0.1 Welcome & Opening remarks by Head (MED), BIS 



Miss Khushbu Jyotsna Kindo, Sc. C and Member Secretary welcomed the Convener and panel members in the meeting.



0.2 Welcome Opening remarks by Convener



Shri V Manjunath of UL India Pvt Ltd. (Convener) welcomed the participants and wished for a fruitful deliberation.

Item 2 PANEL COMPOSITION

The Panel noted the present composition as follows:

i) Shri Manjunath V, UL (Convener)

ii) Shri Chethan Tholpady, Emerson

iii) Shri Himanshu Mahallik, Tecumseh

iv) Shri Rahul Ramtekkar, JC Hitachi

v) Shri Aditya Anil, LG Electronics

vi) Shri Sunil Jain, Blue Star

vii) Shri Gaurav Mehtani, Daikin

viii) Shri Vijay Roy, Danfoss

ix) Representative of Godrej

x) Representative of HIGHLY

xi) Representative of GMCC Compressor

xii) Shri P K Mukherjee, Personal Capacity

xiii) Shri Srinivasu M of Voltas

xiv) Shri Manmohan K of M/s Carrier

xv) Shri Gurusamy of M/s Ingersol R 

xvi) Representative from M/s Kirloskar

xvii) Representative from M/s Bitzer

xviii) Representative from M/s Swegon

xix) Representative from AAR.



It requested MS to add the following to Panel composition as decided in the last Panel meeting of IS 5111/ISO 917:



i) Shri Satish Kumar of UL; and

ii) Shri Atul Chouthai of Daikin.



Item 3 ITEM FOR DISCUSSION

The Panel noted the following decision of the 36th meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 held on 22nd March 2023:



(Item 3.1 of the Minutes of the meeting):

		Sl No.

		Decision of 35th meeting of MED 03

		Present Status

		Decision of 36th meeting of MED 03



		13.

		IS 5111:1993/ ISO 917:1989 Testing of refrigerant compressors (first revision)



Shri Chethan Tholpady apprised the Committee of the Panel work. He informed that the ISO 917 is being revised by ISO and the current version is adequate for the compressor performance testing method. Hence the Panel has recommended continuing referring IS 5111:1993/ ISO 917:1989 in IS 10617 till ISO 917 is revised by ISO and adopted by MED 03. In parallel to this inverter-driven compressor requirement queries being received from the FMCD are being addressed in the amendment and will be provided shortly. In phase 2, inverter and semi-hermetic compressor requirements will be addressed.



The Committee requested the Panel to expedite the amnd to IS 10617. It decided that the draft amnd received from the Panel shall be wide circulated for 1 month.



The present composition of the panel as follows:

i)	Shri Manjunath V, UL (Convener)

ii)	Shri Chethan Tholpady, Emerson

iii)	Himanshu Mahallik, Tecumseh

iv)	Shri Rahul Ramtekkar, JC Hitachi

v)	Shri Aditya Anil, LG Electronics

vi)	Shri Sunil Jain, Blue Star

vii) Shri Gaurav Mehtani, Daikin

viii)Shri Vijay Roy, Danfoss

ix)Representative of Godrej,

x)Representative of HIGHLY

xi)Representative of GMCC Compressor



Due to paucity of time, the Committee had decided to discuss the item in the next meeting.



		





The Panel meeting on review of IS 5111/ISO 917 ‘Testing of refrigerant compressors’ was held on 2nd Feb 2023.



The Panel has prioritized the actionable points as follows: 

i)	Work on preparation of performance (IS 10617) and safety (IS/IEC 60335-2-34) standard through amendment to IS 10617 and national deviation to IS/IEC 60335-2-34.

ii)	Cover the requirements of electronic controller in IS 10617. It formed following working group (WG2) to provide recommendation:

a)	Shri Atul Chouthai of Daikin (Lead),

b)	Shri Sunil Jain of M/s Blue Star,

c)	Shri Chethan Tholpady, Emerson,

d)	Shri Rahul Ramtekkar, JC Hitachi,

e)	Shri Vijay Roy, Danfoss,

f)	Shri Dheeraj Mishra Tecumseh,

g)	Shri Sameer B of M/s HIGHLY, and

h)	Representative from GMCC Compressors.



iii)	Develop higher capacity compressor standard (semi-hermetic and open type) through existing panel on industrial compressor. Recommendation to change the Panel name and revise its composition to add members from this Panel also to the sectional committee. 



MS had presented the report of IEC/TC 61/SC 61C/ MT 1 ‘Safety of motor-compressors’ meeting held on 29th Oct 2022 at San Francisco, USA and its recommendations.



The Panel decided that the key change in pressure for IS 10617 shall be reviewed by Shri Satish Kumar.



Also, regarding the expansion of scope of IS 10617 to include other types of compressors like semi-hermetic, open-type etc., the Panel agreed that a separate Panel/WG to be formed to address the large compressors and decided to discuss the item in the next meeting.



The minutes of the meeting is attached.







Comments received from Shri Satish Kumar of UL on 61C/897/CD on IEC 60335-2-34 ED7 with the approval of the Committee was submitted to IEC.



The Committee may ADVICE.

		





The Committee approved the Panel recommendations.



It accepted to rename the Panel as ‘Compressors’ and revised its composition as follows to work on the development of higher capacity compressor standards (semi-hermetic and open type) as follows:

i)	Shri Manjunath V of UL (Convener)

ii)	Shri Chethan Tholpady of Emerson

iii)	Himanshu Mahallik, Tecumseh

iv)	Shri Rahul Ramtekkar of JC Hitachi

v)	Shri Aditya Anil of LG Electronics

vi)	Shri Sunil Jain of Blue Star

vii) Shri Gaurav Mehtani of Daikin

viii)Shri Vijay Roy of Danfoss

ix)Representative of Godrej

x)Representative of HIGHLY

xi)Representative of GMCC Compressor

xii) Shri P K Mukherjee, Personal Capacity

xiii)Shri Srinivasu M of Voltas

xiv)Shri Manmohan K of M/s Carrier

xv)Shri Gurusamy of M/s Ingersol Rand

xvi)Representative from M/s Kirloskar

xvii)Representative from M/s Bitzer

xviii)	Representative from M/s Swegon

xix)	Representative from AAR







In the 1st meeting, the Panel had detailed deliberation on draft revision of IS 10617 provided by Shri Chethan Tholpady of M/s Emerson and edited the draft as attached.





The Panel decided to have separate standard for performance (IS 10617 based on ISO 917 or AHRI 520) and safety (IS/IEC 60335-2-34). It had requested Shri Chethan Tholpady and Shri Satish Kumar to  provide additional requirement to be added in the draft by next meeting.

In the 2nd meeting, Shri Chethan Tholpady briefed the Panel on the discussion held with Shri Satish Kumar and Shri Deepak Khurma on safety for hermetic compressors as per IEC 60335-2-34 and list of differences was prepared. Also, a long pending item on development of standard on semi-hermetic standard was discussed and it was found that semi-hermetic standard is covered under IEC 60335-2-34. Therefore, Shri Tholpady, Shri Kumar, and Shri Khurma propose to have 3 different parts of IS 10617, the first on hermetic compressor (already available) for air-conditioning and refrigeration, second on special application compressors for VRF, cold chain, heat pump, etc, and the third on semi-hermetic compressors. He requested members to consider and deliberate so that further approach can be decided.

Shri Satish Kumar presented the comparative study of safety between IS 10617 and IEC 60335-2-34. He further presented some of the key observations on IS 10617 such as:

1) Application rating in IS 10617;

2) Startability test in IS 10617 (required in IS 10617 or not as it is already there in IS/IEC 60335-2-34)

3) Locked rotor/ running overload test should be under type test in place of routine test;

4) Compatibility test (IS/IEC 60335-2-34) is critical however there is no test facility and manufacturers may be requested to confirm availability of in-house test facility;

5) The scope of IS 10617 to be reviewed with capacity and construction

6) Clarity for tests with controller to be added (review the requirement provided in IS/IEC 60335-2-34;

7) For multi zone (multi speed with multi temperature zone) how to define abnormal test condition especially for running overload test. The clarity is not provided in IEC 60335-2-34 and in future the comment may be submitted to IEC;

8) For inverter type compressors, how to define the voltage steps (at inverter level), output power quality will define the winding temperature and it needs to be defined;

9) Clause 8 applicability : IEC 60335-2-34;

10) Running overload test temperature rating conditions for other than Table AA.1 test condition: : IEC 60335-2-34

11) For multiple refrigerants and application category, how to define test condition:  IEC 60335-2-34;

12) More clarity on IP rating on nameplate (clause 15 of IEC 60335-2-34);

13) 2 stage heating compressor with end product temperature going above 100 oC : IEC 60335-2-34. The comment may be submitted to IEC in future;

14) Applicability of clause 21 : IEC 60335-2-34;

15) 2 stage scope for IS 10617

16) Clause 23 and 24 to be reviewed. Clause 24 to be incorporated with relevant Indian Standards for components : IEC 60335-2-34; and

17) Clauses 25, 26, 27, and 31 to be reviewed : IEC 60335-2-34.











The Committee had detailed deliberation and following were agreed upon the after the discussion:

i) The performance of compressors would be covered in three parts namely, Part 1 –Hermetic, Part 2 – Special application, and Part 3 – Semi-hermetic. This would cover difference in evaporating-condensing temperatures and other requirements

ii) The safety of compressor would be covered in IS/IEC 60335-2-34 and appropriately referred to in the Part 1, 2, and 3 of IS 10617. IS/IEC 60335-2-34 will be suitably modified to cover special application and special refrigerant requirement.

iii) The Panel agreed to take up the revision of IS 10617 first as it is under QCO and requested Shri Chethan Tholpady and Shri Satish Kumar to simultaneously provide draft scope of Part 2. The new Panel members may be requested to work on Part 3 – Semi-hermetic and Shri Jeyaprakash Gurusamy of M/s Ingersol Rand (TRANE) would be requested to take a lead to provide draft scope.

iv) The Panel agreed to take up the revision of IS/IEC 60335-2-34 as per Indian condition.

v) The Panel formed following working groups for the preparation of draft:

I. WG1 (Hermetic compressors):

a) Shri Chethan Tholpady, M/s Emerson

b) Shri Satish Kumar, UL

c) Shri Himanshu Mahallik, M/s Tecumseh

d) Shri Sunil Jain, M/s Blue Star

e) Shri Yogesh Kumar, M/s Daikin



II. WG2 (Special compressor):

a) Shri Chethan Tholpady, M/s Emerson

b) Shri Vijay Roj, M/s Danfoss

c) Shri Sunil Jain, M/s Blue Star

d) Shri Rahul Ramtekkar, M/s JC Hitachi

e) Shri Yogesh Kumar, M/s Daikin



III. WG3 (Semi-hermetic compressor):

a) Shri Jeyaprakash Gurusamy of M/s Ingersol Rand (TRANE)

(To seek nomination from other Panel members for WG3)



IV. WG4 (Review of IS/IEC 60335-2-34)

a) Shri Satish Kumar, UL

b) Shri Chethan Tholpady, M/s Emerson

c) Shri Mohan Kumar S, M/s Godrej

d) Shri Aditya Anil, LG Electronics

e) Shri Himanshu Mahallik, M/s Tecumseh

f) Ms Heena, M/s JC Hitachi

g) Representative from M/s HIGHLY

 

The Panel requested MS to seek clarification from CMD-III whether compressors that are certified by an outside laboratory as per IEC 60335-2-34 would require revalidation of safety requirement as per IS/IEC 60335-2-34 for BIS certification of IS 10617. The Panel requested that such test reports for safety may be considered for IS 10617.

ITEM 4 ANY OTHER BUSINESS

The Panel decided to have the next meeting on 6th June 2023 (3-4pm).

There being no other business the meeting ended with vote of thanks to the Convener and the Panel members.













































Annex A

Panel Meeting of MED 03:P09 on ‘ Compressor’



1st meeting: 18th April 2023 at BIS HQ, New Delhi



		Sl. No

		Organization

		Member

		Email

		Contact



		1. 

		UL India Private Limited, Bengaluru

		Shri V Manjunath (Convenor)

		Manjunath.V@ul.org

		9902088120



		2. 

		UL India Private Limited, Bengaluru

		Shri Satish Kumar 

		satish.kumar@ul.com

		8130427334



		3. 

		Daikin Air Conditioning India Private Limited

		Shri Yogesh Kumar

		yogesh.kumar@daikinindia.com

		8003240555



		4. 

		Emerson Climate Technologies (India) Private Limited, New Delhi

		Shri Chethan Tholpady

		chetan.tholpady@emerson.com

		9850602426



		5. 

		Godrej & Boyce Mfg. Co. Ltd., Mumbai

		Shri Mohan Kumar S

		mohanks@godrej.com

		9819489303 





		6. 

		Godrej & Boyce Mfg. Co. Ltd., Mumbai

		Shri Ravindra Kadam

		-

		-



		7. 

		Johnson Controls-Hitachi Air Conditioning India Limited, Mehsana

		Shri Rahul Ramtekkar

		rahul.ramtekkar@jci-hitachi.com

		9374124695/ 9833846640







BIS Directorate:

8. Ms Khushbu Jyotsna Kindo, Sc. C (MS), BIS



2nd meeting: 9th May 2023, WebEx



		Sl. No

		Organization

		Member

		Email

		Contact



		1. 

		UL India Private Limited, Bengaluru

		Shri V Manjunath (Convenor)

		Manjunath.V@ul.org

		9902088120



		2. 

		Blue Star, Mumbai

		Shri Sunil Jain

		suniljain@bluestarindia.com

		9930966872



		3. 

		Daikin Air Conditioning India Private Limited

		Shri Yogesh Kumar

		yogesh.kumar@daikinindia.com

		8003240555



		4. 

		Emerson Climate Technologies (India) Private Limited, New Delhi

		Shri Chethan Tholpady

		chetan.tholpady@emerson.com

		9850602426



		5. 

		Johnson Controls-Hitachi Air Conditioning India Limited, Mehsana

		Shri Rahul Ramtekkar

		rahul.ramtekkar@jci-hitachi.com

		9374124695/ 9833846640



		6. 

		Johnson Controls-Hitachi Air Conditioning India Limited, Mehsana

		Ms Heena Ramsinghani

		heena.ramsinghani@jci-hitachi.com

		-



		7. 

		Tecumseh Products India Ltd

		Shri Himanshu Mahallik

		himanshu.mahallik@tecumseh.com

		-



		8. 

		Tecumseh Products India Ltd

		Shri Dheeraj Mishra

		dheeraj.mishra@tecumseh.com

		-



		9. 

		UL India Private Limited, Bengaluru

		Shri Satish Kumar 

		satish.kumar@ul.com

		8130427334



		10. 

		UL India Private Limited, Bengaluru

		Shri Deepak Khurma

		deepak.khurma@ul.com

		-







BIS Directorate:

11. Ms Khushbu Jyotsna Kindo, Sc. C (MS), BIS



9



3rd Minutes IS 5111-ISO 917.docx




[image: ][image: ]





  MINUTES


			MEETING


			DAY & DATE


			TIME


			VENUE





			[bookmark: _Hlk72233432]Panel meeting on review of IS 5111/ISO 917 Testing of refrigerant compressors


			Thursday, 


2nd Feb 2023


			1100 hrs


			Web meeting














MEMBERS PARTICIPATED:


1. Shri Manjunath V, UL (Convener)


2. Shri Chetan Tholpady, Emerson 


3. Shri Sunil Kumar Jain, Blue Star


4. Shri Satish Kumar, UL


5. Shri Dheeraj Mishra Tecumseh 


6. Shri Rahul Ramtekkar, JC Hitachi


7. Shri Prasoon Yadav, Sc. B, BIS


8. Ms Khushbu Jyotsna Kindo, Sc. C (MS), BIS





Item 0       WELCOME AND OPENING REMARKS





0.1 Welcome & Opening remarks by Head (MED), BIS 





Miss Khushbu Jyotsna Kindo, Sc. C and Member Secretary welcomed the Convener and panel members in the web meeting.





0.2 Welcome Opening remarks by Convener





Shri V Manjunath of UL India Pvt Ltd. (Convener) welcomed the participants and wished for a fruitful deliberation.





Item 1 CONFIRMATION OF MINUTES


The Panel confirmed the minutes of the last meeting.





Item 2 PANEL COMPOSITION


The Panel noted the present composition and recommended to add following in the Panel:


i) Shri Satish Kumar of UL; and


ii) Shri Atul Chouthai of Daikin.





Item 3 ITEM FOR DISCUSSION


The Panel noted the decision of the sectional committee.





The Panel deliberated as follows:


			Sl No.


			Recommendation in the 2nd Panel meeting


			Present Status


			Recommendation in the 3rd Panel meeting





			1. 


			Phase I:  Revising IS 10617 for test methods and harmonizing with IEC 60335 -2-34





· Review compressor testing methods based on the input received from industry, research institutes, referring to international standards, etc., and incorporating it as an Annex to IS 10617. This will facilitate phasing out IS 5111/ISO 917. — WG will provide the draft on testing of compressors.


· Review safety test in IS 10617 standard and align with IEC 60335-2-34 — WG will provide the national deviation to IS/IEC 60335-2-34.


Composition of working group:


· Emerson (Lead)


· Tecumseh


· HIGHLY


· GMCC Compressors


· Danfoss


· Daikin


· Godrej


· LG





			Shri Chethan Tholpady of Emerson vide his email dated 18 July 2022 has informed the following:


The WG had 2 meetings & decided the approach as below


i) Short term : address the inverter compressor requirements, address gaps in IEC VS BIS  on safety evaluation, & reconfirm the IS5111 testing methods adequacy


ii) Long term : Divide the standard into 2 parts


iii) Performance requirements  : align with AHRI standards & adopt revised ISO 917 standard after review


iv) Safety Standards : Adopt IEC 60335-2-34 with India specific deviations for flammable refrigerants


v) Address Higher capacity compressor requirements





The draft revision of IS 10617 from Shri Tholpady was shared with the Panel on 5th Sept 2022.














The comparative analysis of IEC 60335-2-34 and IS 10617 was provided by Shri Satish Kumar of UL on 2nd Aug 2022.








The Panel may consider and decide.





			The Panel agreed to keep separate standard for performance (i.e, IS 10617) and safety (IS/IEC 60335-2-34) for hermetic compressors. It also noted that IS 5111/ISO 917 Testing of refrigerant compressors has been confirmed by the MED 03 committee.


It requested the members to prepare comment on 61C/897/CD on IEC 60335-2-34 ED7 within 15 days for consideration of the Committee. The Comments on IEC 60335-2-34 ED7 shall be considered for preparation of the national deviation of the adopted standard IS/IEC 60335-2-34. The Panel requested Shri Satish Kumar to prepare the national deviation for IS/IEC 60335-2-34 based on the comments received from the members. 


The Panel further prioritized the actionable points as follows: 


i) Work on preparation of performance (IS 10617) and safety (IS/IEC 60335-2-34) standard through amendment to IS 10617 and national deviation to IS/IEC 60335-2-34.


ii) Cover the requirements of electronic controller in IS 10617. It formed following working group (WG2) to provide recommendation:


a) Shri Atul Chouthai of Daikin (Lead),


b) Shri Sunil Jain of M/s Blue Star,


c) Shri Chethan Tholpady, Emerson,


d) Shri Rahul Ramtekkar, JC Hitachi,


e) Shri Vijay Roy, Danfoss,


f) Shri Dheeraj Mishra Tecumseh,


g) Shri Sameer B of M/s HIGHLY, and


h) Representative from GMCC Compressors.





iii) Develop higher capacity compressor standard (semi-hermetic and open type) through existing panel on industrial compressor. Recommendation to change the Panel name and revise its composition to add members from this Panel also to the sectional committee. 





MS presented the report of IEC/TC 61/SC 61C/ MT 1 ‘Safety of motor-compressors’ meeting held on 29th Oct 2022 at San Francisco, USA and its recommendations.





The Panel decided that the key change in pressure for IS 10617 shall be reviewed by Shri Satish Kumar.








			2. 


			Phase II: Expanding the scope of IS 10617 to include electronic components



Review relevant IEC or other international standards to define the requirements for drives used with HVAC compressors. — WG will provide the draft recommendation.





Composition of working group:


· Emerson (Lead)


· Tecumseh


· HIGHLY


· GMCC Compressors


· Danfoss


· Daikin


· Godrej


· LG





			Input is awaited from working group.


The Panel may consider and decide.








			The Panel decided to discuss the item in the next meeting after the recommendation of WG2 is received.





			3. 


			Phase III: Expand the scope of IS 10617 to include other types of compressors like semi-hermetic, open-type etc.





The Panel decided to work in tandem with the panel on industrial compressors.





			No further panel meetings on industrial compressors was held.


The Panel may consider and decide.





			[bookmark: _GoBack]The Panel agreed that a separate Panel/WG to be formed to address the large compressors and decided to discuss the item in the next meeting.











ITEM 4 ANY OTHER BUSINESS


It requested the members to prepare comment on 61C/897/CD on IEC 60335-2-34 ED7 within 15 days for consideration of the Committee. Also see Item 3.1, Sl no. 1.


There being no other business the meeting ended with vote of thanks to the Convener and the Panel members.
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FOREWORD







This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Refrigeration and Air Conditioning Sectional Committee had been approved by the Mechanical Engineering Division Council.







This standard was first published in 1983 in three parts and merged in 2013.



The major changes in this revision are as follows:



a) Different types of compressor mechanisms like scroll, rotary, reciprocating including linear is added.



b) Variable speed compressors, D C compressors 



c) Compressors for various systems other than traditional HVAC applications







This standard has been formulated to assist manufacturers and users as a common guide for performance evaluation and rating of hermetically sealed refrigeration compressors.







The technical committee has reviewed the provisions of the following International Standards/Other Publications referred in this adopted standard and has decided that they are acceptable for use in conjunction with this standard: 







International Standard/ Other Publication                        Title







				ANSI/ASHRAE Standard 23.1-2010



				Methods of testing for rating the performance of positive displacement refrigerant compressors and condensing units











				CAN/ANSI/AHRI 540-2015



				Performance rating of positive displacement refrigerant compressors and compressor units











				BS EN: 12900: 2013



				Refrigerant compressors - Rating conditions, tolerances and presentation of manufacturer's performance data











				IEC 60335-2-34: 2012



				Standard for safety of household and similar electrical appliances, Part 2-34: Particular requirements for motor compressors























The composition of the committee responsible for the formulation of this standard is given in Annex A.







For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the rules of the test or analysis, shall be rounded off in accordance with IS 2: 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.































































































































































Indian Standard







HERMETIC COMPRESSORS - SPECIFICATION 



(Second Revision)











1 SCOPE











This Standard deals with the safety and performance requirements of hermetically sealed type standalone motor-compressors operating on vapor compressor cycle, suitable for low, medium and high temperature applications based on reciprocating (including linear), rotary and scroll pump mechanisms, their protection system, if any, which are intended for use in equipment for house hold, industrial & commercial purposes.  



 It applies to motor-compressors tested separately under the most severe conditions that may be expected to occur in normal use, their rated voltage being not more than 260 V for single-phase motor-compressors and not more than 480 V for other motor-compressors. This standard also covers



 -  multi-speed motor-compressors, that are motor-compressors, the speed of which can be set to different values & Capacity can be measured by running at fixed speeds 



- variable capacity motor-compressors, that are motor-compressors where the capacity of the compressor is controlled at fixed speeds







NOTE - Examples of equipment which contain motor-compressors are: 



– refrigerators, food freezers and ice makers 



– air-conditioners, electric heat pumps and dehumidifiers 



– commercial dispensing appliances and vending machines and



– factory-built assemblies for transferring heat in applications for refrigerating, air-conditioning or heating purposes or a combination of such purposes.







This standard does not cover semi-hermetic compressor. This standard does not evaluate the requirements of drive or controller employed for operating variable speed / Linear compressor . However if a drive or controller is integral part of the compressor scope of the supply , same should be used for evaluating compressor performance. In case of drive / controller is not part of compressor supply , a general purpose drive can be employed for evaluating the compressor performance.



Compressors operating on non conventional energy sources are not part of the scope







2 REFERENCES







The following standards contain provisions which through reference in this text, constitute provisions of the standards. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:











				IS No.



				Title







				5111:1993/ISO 917: 1989



				Testing of refrigerant compressors







				1271: 2012 /IEC 60085: 2007



				Electrical Insulation-thermal Evaluation and Designation 



(Second Revision)







				4831: 2018



				Recommendation on units and symbols for refrigeration























3 TERMINOLOGY







For the purpose of this standard the following definitions shall apply.







3.1 Hermetically Sealed Compressor - A machine consisting of an electrically driven refrigerant pump housed in a container which is welded or brazed together to form a gas tight shell also called as housing. The machine cannot be taken apart without cutting open the container housing and has no access to internal moving parts. The electrical windings are exposed to both the refrigerant and the compressor lubricating oil. There are various types of Hermetically Sealed compressors using different pumping mechanisms as below



	3.1.1 Reciprocating Compressors – These compressors use a pump mechanism of piston cylinder arrangement to compress the refrigerant gas. The rotary motion of the motor shaft is converted to reciprocating motion for compressor.



	3.1.2 Rotary Compressors – These compressors use a impeller type of piston vane combination having rotary motion to compressor the refrigerant gas.



	3.1.3 Scroll Compressors – These compressors use a combination of fixed and moving scroll sets, moving scroll have a mechanism to covert rotary mechanism into orbital motion to compressor refrigerant gas.



	3.1.4 Linear Compressor – These compressors are a type of reciprocating compressor, uses a mechanism wherein the piston moves in the linear track to compress the refrigerant gas.







3.2 Refrigerating Capacity - It is calculated from the product of mass flow rate and the difference between the enthalpy of the refrigerant vapour entering the compressor suction at a temperature and pressure and the enthalpy of the condensed refrigerant liquid at a temperature and pressure measured just before the expansion valve. The refrigerating capacity is expressed in watts (W).   



3.3 Power Input  







For motor compressors ― The electrical power input at the motor terminals (including accessories, if any):







i) For motor compressors with a specific means of factory assembled or factory specified frequency inverter for variable speed, the electrical power input at the inverter input terminals.







ii) For variable speed motor compressors without a factory specific frequency inverter the electrical power input shall be at motor terminals.







3.4 Coefficient of Performance (COP) ― The compressor efficiency termed as coefficient of performance (COP) is defined as the ratio of refrigerating capacity in Watts, to the power input in Watts.



                                                                                                                 



3.5 Bubble Point -Refrigerant liquid saturation temperature at a specified pressure. It is the temperature at which the first bubble of vapour forms in liquid refrigerant (saturated liquid).







3.6 Dew Point - Refrigerant vapour saturation temperature at a specified pressure. It is the temperature at which the first droplet of liquid forms in refrigerant vapour (saturated vapour).







The evaporating and condensing temperatures at rating point shall correspond to dew point. 







3.7 Subcooling- Difference between the bubble point temperature of the refrigerant corresponding to the compressor discharge pressure and the temperature of the liquid refrigerant below the bubble point.



3.8 Suction gas superheat - Difference between the dew point temperature of the refrigerant corresponding to the compressor suction pressure and the suction gas temperature of the refrigerant at the compressor inlet.



3.9 Starting Methods - The hermetic compressors have following types of starting methods or as defined by manufacturer:







Single Phase 	Types



RSIR 	Resistance Start Induction Run      



CSIR 	Capacitor Start Induction Run       



PSC 	Permanent Split Capacitor



CSR 	Capacitor Start and Run



PTCSIR           Positive Temperature Co-efficient Start Induction Run                                                                           



        PTCSCR          Positive Temperature Co-efficient Start Capacitor Run 



        Three Phase   Star/Delta



        DC Voltage     Electronic Controller



3.10 Drive Or controller : Used for  operating & running the compressor 







4 CLASSIFICATION OF COMPRESSORS



	



4.1 The compressors shall be classified based on the evaporating range as given in Table 1.



Table 1 Classification of Compressors



(Clause 4.1)







				Sl No.



				Category



				Usage



				Evaporating Te mperature  Range (oC)







				  (1)



				(2)



				(3)



				(4 )







				i)



				Low back pressure (LBP)



















				Refrigerating and freezing domestic and commercial applications



				-35   to   -10  ( -45 C)







				ii)



				Commercial back pressure/ Medium back pressure (CBP/MBP)







				Commercial applications



				-20   to   +10







				iii)



				High back pressure (HBP)



				a) Air-conditioning application



b) Commercial/Heat pump application



				  -5 to +13.9







  -23.3 to 12.8 ( 25C)











NOTE – In case of zeotropic mixtures, the evaporating temperatures and condensing temperatures shall correspond to its dew point.







4.1.1 The precise limits of the evaporating temperature range shall be according to declared compressor specifications. Classification in Table 1 is indicative only.







5 RATING AND TEST CONDITIONS







5.1 Compressor Capacity Rating Test







The capacity of the hermetic compressor shall be evaluated at any of the specified test conditions as given in Tables 2, 3 and 4 , as per compressor specification.







Table 2 Normal Load Conditions LBP



(Clause 5.1)



				Sl No. 



				                  Item 







				Unit



				 House Hold & Commercial Refrigeration applications



				 Commercial & Industrial Refrigeration



applications







				(1)



				(2)



				(3)



				(4) 



				(5) 







				i)



				Evaporating temperature1



				°C



				-23.3



				-35







				ii)



				Condensing temperature1



				°C



				54.4



				40







				iii)



				Ambient temperature



				°C



				32.2



				35







				iv)



				Compressor suction gas temperature 



				°C



				32.2 (-12.3)



				20 ( -24)







				v)



				Temperature of sub- cooled liquid



				°C



				32.2



				40







				vi)



				External cooling of compressor



				Natural convection or any other system specified by the manufacture







				vii)



				Voltage



				V



				Rated voltage ±1 percentage







				viii)



				Frequency



				Hz



				Rated  frequency ± 1 percentage



















NOTE – In case of zeotropic mixtures, the evaporating temperatures and condensing temperatures shall correspond to its Dew point.



1Refer to charts of refrigerant properties for saturation temperature and corresponding pressures. 



Tolerance on pressures shall be ± 1 percentage



Tolerance on temperature (Sl. No. iii, iv, v) shall be +/-3°C







Table 3 Normal Load Conditions (CBP/MBP)



(Clause 5.1)



				Sl No. 



				Item 



				Unit



				 Household and Commercial Refrigeration Applications



				 Commercial/ Industrial  Refrigeration Applications







				(1)



				(2)



				(3)



				(4)



				(5)







				i)



				Evaporating temperature1



				°C



				-6.7



				-10







				ii)



				Condensing temperature1



				°C



				54.4



				45







				iii)



				Ambient temperature



				°C



				35.0



				35.0







				iv)



				Compressor suction gas temperature 



				°C



				35.0(18.3 C)



				20







				v)



				Temperature of sub- cooled liquid



				°C



				46.1



				45







				vi)



				External cooling of compressor



				Natural convection or any other system specified by the manufacture







				vii)



				Voltage



				V



				Rated voltage ±1 percentage







				viii)



				Frequency



				Hz



				Rated  frequency ± 1 percentage















NOTE – In case of zeotropic mixtures, the evaporating temperatures and condensing temperatures shall correspond to its dew point.



1Refer to charts of refrigerant properties for saturation temperature and corresponding pressures. 



Tolerance on pressures shall be ± 1 percentage



Tolerance on temperature (Sl. No. iii, iv, v) shall be +/-3°C







Table 4a Normal Load Conditions HBP (Air Conditioning applications)



(Clause 5.1)



				Sl No. 



				Item 



				Unit



				 Residential Air Conditioning Applications



				 Commercial Air Conditioning Applications







				(1)



				(2)



				(3)



				(4)



				(5)







				i)



				Evaporating temperature1



				°C



				7.2



				7.2







				ii)



				Condensing temperature1



				°C



				54.4



				54.4







				iii)



				Ambient temperature



				°C



				35.0



				35.0







				iv)



				Compressor suction gas temperature



				°C



				35.0(18.3)



				18.3







				v)



				Temperature of sub- cooled liquid



				°C



				46.1



				46.1







				vi)



				External cooling of compressor



				Natural convection or any other system specified by the manufacture







				vii)



				Voltage



				V



				Rated voltage ±1 percentage







				viii)



				Frequency



				Hz



				Rated  frequency ± 1 percentage



















Table 4b Normal Load Conditions HBP (Commercial Cooling / Heating applications)



(Clause 5.1)



				Sl No. 



				Item 



				Unit



				 Commercial 



Cooling Applications



				Commercial  Cooling / Heating Applications







				(1)



				(2)



				(3)



				(4)



				(5)







				i)



				Evaporating temperature1



				°C



				7.2



				5







				ii)



				Condensing temperature1



				°C



				54.4



				50







				iii)



				Ambient temperature



				°C



				35.0



				35







				iv)



				Compressor suction gas temperature 



				°C



				35(18.3)



				20







				v)



				Temperature of sub- cooled liquid



				°C



				46.1



				50







				vi)



				External cooling of compressor



				Natural convection or any other system specified by the manufacture







				vii)



				Voltage



				V



				Rated voltage ±1 percentage







				viii)



				Frequency



				Hz



				Rated  frequency ± 1 percentage











1Refer to charts of refrigerant properties for saturation temperature and corresponding pressure.



Tolerance on pressure shall be ± 1 percent.



Tolerance on temperature (Sl. No. iii, iv, v) shall be +/-3°C







NOTES (Applicable to Table 2,3 4a and 4b)



1. For any other condition of liquid sub-cooling, encountered in actual test, test results shall be corrected by calculation, back to the value.



2. The manufacturer shall specify the maximum and minimum operating pressure and temperature conditions for the safe operation of the compressor.



3. For variable speed AC compressors



a. If drive is not packaged with compressor offering , A suitably sized general purpose drive as defined by the manufacturer should be used for evaluation



b. If drive is part of the compressor package , the specified drive to be used for evaluation



c.  The frequency of testing shall be as per compressor specification.



d. In case the drive is not part of compressor package, power consumption is exclusive for the compressor



4. For fixed speed DC compressors with drive voltage of testing shall be as per compressor specification.



5. For dual voltage rating compressor, test voltage is determined as  below:



Dual voltage can be of  2 types;



· For Eg.  220/240 V : means the product shall  either run at  220 V or 240 V. The test can be carried out at either of the voltages 



· For Eg. 220 –240 V : which means a range , the test shall be carried out at  mean voltage i.e 230 V.







6 TESTING







The compressor tests shall be divided into two categories:







a) Type Tests 







To be performed on representative sample. These tests shall consist of the tests that would be necessary to check up the performance and characteristics of the units and components.







b) Routine tests 







These shall consist of routine tests that would be conducted on each and every unit during production.







6.1 Type Tests







The type tests shall consist of the tests that would be necessary to check up the performance and characteristics of the units and components, and shall be carried out by a recognized testing authority that may be the manufacturer if approved by the purchaser. Once a compressor has undergone type tests, any minor or essential alterations which the manufacturer intends to make shall be reported to the testing authority.







Compressor shall be sent-along with manufacturer’s detailed specifications to the recognized testing authority for purposes of type tests. The samples shall be picked up at random from stock or routine factory production.











6.1.1 Compressor Performance Test







6.1.1.1 The performance testing of hermetic compressors shall be carried out by any of the methods given in IS 5111 depending on construction of test equipment .  The observed performance values when measured under stabilized conditions, described in clause 5.1 shall be as per Table 5.







NOTE – Reference to IS 5111 has been made only for purposes of selection of test method or procedure or equipment and not for ant test conditions mentioned there.







Table 5 Actual Performance in Relation to Specified Data



(Clause 6.1.1.1)







				Sl no.



				With Respect to Compressor Specification



				HBP



				CBP/ MBP



				LBP







				(1)



				(2)



				(3)



				(4)



				(5)







				i)



				Minimum refrigerating capacity



				95.0%



				92.5%



				90.0%







				ii)



				Maximum power absorbed at rating points



				105.0%



				105.0%



				105.0%







				iii)



				Minimum COP



				90.0%



				90.0%



				90.0%















6.1.2 Startability Test







6.1.2.1 The compressor shall be able to start at the voltage (as per 6.1.2.3 and 6.1.2.4). This is applicable to single phase compressors only.







In case of dual voltage rating for same frequency, the test shall be carried out at the lower rated voltage.



This test is not applicable to three phase, variable speed and DC compressor.







6.1.2.2 Start test conditions







The start test to be conducted at the pressures equal to the saturation temperatures listed in Table 6.               



                                



           Table 6 Start Test Conditions 



                             (Clause 6.1.2)







				Sl No.



				Item







				LBP







				MBP







				HBP











				(1)



				(2)



				(3)



				(4)



				(5)







				i)



				Saturated evaporating temperature °C



				15



				32.2



				32.2







				ii)



				Saturated condensing temperature °C



				15



				32.2



				32.2















NOTE: Tolerance on saturated temperature +2°C. 



Refer to charts of refrigerant properties for saturation temperature and corresponding pressures.







6.1.2.3 Cold startability test







The cold start test shall be carried out with the conditions mentioned in Table 6 and ambient temperature at 25~35°C. The compressor shall start and run at 85 percent of the rated voltage.







6.1.2.4 Hot startability test







The compressor shall be run at rated voltage and frequency till steady state is achieved as per 5.1 (i.e three successive readings of the temperature, taken at approximately 10 min intervals), then switched OFF to achieve pressures at saturated temperatures mentioned in Table 6 and then switched ON. The compressor shall start and run at minimum voltage, as per the compressor specification. Test shall be repeated 3 times for consistency in results after achieving pressure as specified in 5.1.







 6.1.3 Locked Rotor Test with Accessories







The compressor with overload protection system shall undergo short duration locked rotor testing. The locked rotor condition is obtained by blocking the movement of rotor and/or piston on specimen compressor. The compressor shall be charged with oil, if necessary, and vapour refrigerant. The rated voltage is to be applied when the compressor is kept under ambient temperature not exceeding 35°C. In case of dual rated voltage compressors, test shall be performed at higher rated voltage. The test shall be conducted for 3 hr or until shell / Housing  temperature is stabilized within ±5°C , whichever is earlier.







At the end of the test,



a) the motor- compressor protection system shall be able to operate; 



b) the temperature of the housing and the temperature of the accessible surfaces   of associated components shall not exceed 150°C;



c) the leakage current at 1.06 times the rated voltage for single phase and 1.06 



  times the rated voltage divided by root 3 for three-phase shall not exceed 3.5mA; and



d) compressor shall withstand high voltage test as per 6.1.4.







This test is applicable to compressors with self-resetting motor protector only.







6.1.4 High Voltage Test







The compressor shall be able to withstand 1.5 kV AC voltage for 1 min/s without breakdown. The leakage current measured shall not exceed 5mA. This test shall not be repeated on the same compressor. Align with IEC60335-2-34 standard







6.1.5 Leakage Current  







Test to be carried as per IS 302-1 Or IEC 60335-2-34







6.1.6 Pneumatic Test of Shell







The shells shall be tested pneumatically (dry air/nitrogen) at a test pressure of 1MPa (gauge) and shall not show any leakage.







6.1.7 Bursting Test







Housings shall withstand the pressure expected in normal use.



Compliance is checked by the following tests:



A housing which is exposed to high side pressure shall be subjected to a pressure equal to:



a) for non-sub critical refrigeration systems, a minimum of 3.5 times the saturated vapour pressure of the refrigerant at 70 °C, rounded up to the next 0.5 MPa (5 bar).







NOTE:  Example of test pressure calculation for R-22 (subcritical):







Saturated vapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) = 2.89 MPa (28.9 bar)



Test pressure = 3.5 × 2.89 MPa (28.9 bar)



= 10.1 MPa (101 bar)



= 10.5 MPa (105 bar) when rounded up to the next 0.5 MPa (5 bar).







b) for sub critical refrigeration systems, 3 times the design pressure but not less than the minimum test pressure as required in Table 7.











The test values for some refrigerants are given in Table 7. The values may, however, not be high enough for some applications.







Table 7 Minimum high side test pressure



(Clause 6.1.7)



				Sl no.



				Refrigerant Formulae



				Refrigerant number



				Test Pressure







				



				



				



				Mpa



				bar







				(1)



				(2)



				(3)



				(4)



				(5)







				



				Non-Subcritical



				 



				 



				 







				i)



				CF3CH2F



				R-134a



				6.5



				65







				ii)



				CHCIF2



				R-22



				10.5



				105







				iii)



				CH(CH3)3



				R600a



				3.5



				35







				



				by weight 73.8% R-12 + 26.2% R-152a



				R-500



				10



				100







				



				by weight 48.8% R-22 + 51.2% R-115



				R-502



				10.5



				105







				



				by weight 44% R-125 + 52% R-143a + 4% R134a



				R-404A



				10



				100







				



				by weight 50% R-125 + 50% R-143a



				R-507A



				11



				110







				



				by weight 25% R-125 + 52% R-134a + 23% R-32



				R-407C



				10.5



				105







				



				by weight 50% R-125 + 50% R-32



				R-410A



				15



				150







				iv)



				CH3-CH2-CH3



				R-290



				10.5



				105







				



				 



				 



				 



				 







				



				Trans-critical



				 



				 



				 







				vi



				CO2



				R-744



				42



				420















A housing which is exposed only to low side pressure shall, for both subcritical and trans critical applications, be subjected to a pressure equal to five times the saturated vapour pressure of the refrigerant at 20 °C or equal to 2.5 MPa (25 bar) whichever is higher, rounded up to the next 0.2 MPa (2 bar).







NOTE ― Example of test pressure calculation for R-22 (subcritical):







Saturated vapour pressure at 20 °C (gauge with respect to atmospheric pressure at STP) = 0.81 MPa (8.1 bar)



Test pressure = 5 × 0.81 MPa (8.1 bar)



= 4.05 MPa (40.5 bar)



= 4.2 MPa (42 bar) when rounded up to the next 0.2 MPa (2 bar).







The test values for some refrigerants are given in Table 8. The values may, however, not be high enough for some applications.







Table 8 Minimum low side Test Pressure



(Clause 6.1.7)











				Sl no.



				Refrigerant Formulae



				Refrigerant number



				Test Pressure







				



				



				



				(Mpa)



				(Bar)







				(1)



				(2)



				(3)



				(4)



				(5)







				



				Non-Subscritical



				 



				 



				 







				i)



				CF3CH2F



				R-134a



				2.5



				25







				ii)



				CHCIF2



				R-22



				4.2



				42







				iii)



				CH(CH3)3



				R-600a



				2.5



				25







				



				by weight 73.8% R-12 + 26.2% R-152a



				R-500



				2.9



				29







				



				by weight 48.8% R-22 + 51.2% R-115



				R-502



				4.5



				45







				



				by weight 44% R-125 + 52% R-143a + 4% R134a



				R-404A



				5



				50







				



				by weight 50% R-125 + 50% R-143a



				R-507A



				5.5



				55







				



				by weight 25% R-125 + 52% R-134a + 23% R-32



				R-407C



				4



				40







				



				by weight 50% R-125 + 50% R-32



				R-410A



				7



				70







				iv)



				CH3-CH2-CH3



				R-290



				4.2



				42







				



				 



				 



				 



				 







				



				 



				 



				 



				 







				



				Subcritical



				 



				 



				 







				v)



				CO2



				R-744



				28.6



				286















For refrigerant blends, the saturated vapour pressure is taken as the pressure at the dew point temperature.







The test shall be carried out on two samples. The test samples are filled with a liquid, such as water, to exclude air and are connected in a hydraulic pump system. The pressure is raised gradually until the required test pressure is reached. This pressure is maintained for 1 min during which time the sample shall not leak.











6.2 Holding Charge







All compressors shall have a positive charge of 0.03MPa to 0.1MPa of dry air/nitrogen having a dew point not more than -40°C or as per the mutual agreement between the supplier and the buyer.







6.3 Routine Tests







These shall consist of routine tests that would be conducted on each and every unit during manufacturing / after completion at the manufacturer’s works.







Routine tests shall consist of the following:







a)   High voltage test at 1.5 kV & 5mA leakage current for 1s; Should be as per IEC60335-2-34



b)   Insulation test at 500V DC; the insulation resistance shall be not less than               2 M Ω; and – To be removed



         c)  The housing shall be tested pneumatically (dry air/nitrogen/helium) at a test   pressure of 1MPa (gauge) and shall not show any leakage.







N O T E ― Avoid high voltage repeat test on the same compressor.











7 RUNNING OVERLOAD TEST







The compressor shall have built in protection system. It may be bi-metallic thermal overload protection or electronically controlled protection system. The protection system can be either internal to the compressor or placed externally. The compressor shall be capable of withstanding the overload on calorimeter/test bench tests as given in Table 9.







The motor compressor when supplied at 1.06 times the rated voltage, the protector shall not trip during the overload test conditions as specified in Table 9 for 2 h running. In case of dual rated voltage higher voltage to be considered.



                                                                                     



The test is repeated with supply voltage equal to 0.94 times the rated voltage and then 0.85 times the rated voltage. In case of dual rated voltage lower voltage lower voltage to be considered.







The test is further continued by reducing the voltage in steps of 4 percent ± 1 percent of the rated voltage until OLP trips. Next step of voltage to be applied when the compressor reaches steady state condition.







The procedure is continued until one of the following conditions occurs:



· The motor- compressor protection system operates;



· The motor- compressor stalls and steady conditions are reached;











At the time of trip the winding temperature shall not exceed 150°C for compressors with cellulosic insulation and 160°C for compressors with synthetic insulation. For other insulating material winding temperature limit may be defined by the manufacturer.







This test is not applicable to variable speed and DC compressors If the drive / controller is not part of the offering. If drive / controller is part of the offering, the compressor running speed for this test should be the max speed as defined by the compressor operating envelope based on the test conditions below







Table 9 Overload Test Conditions



(Clauses 7 and 9)











				S l



No.



				         Application



Category



				Evaporation



Temperature















°C











				Condensation Temperature















°C



				Motor-Compressor



Ambient Temperature 







°C







				 Return Gas



Te m p e r a t u re











      °C







				(1)



				(2)



				 (3)



				(4)



				      (5)



				 (6)







				i)



				Low back pressure







				-15



				+65



				          +43



				+43







				ii)



				Medium back pressure



				0



				+65



				         +43



				+25







				iii)



				High back pressure



				+12



				+65



				         +43



				+25















NOTE – If compressor test conditions are out of the operating envelop, then conduct the test at the worst case within the operating envelop defined by the compressor manufactures with same ambient and return gas temperature as mentioned in the above table. Applicable to compressors that cannot be tested as per Table 9 only.







7.1 Calculation for winding temperature







Following equation shall be used to calculate the winding temperature:







Winding Temperature =             R2/ R1 (k + t)- k



                                            



Where



                R1           Resistance at beginning of Test at test ambient



                R2           Resistance at end of test at test ambient



                k              234.5 for Copper and 225 for Aluminum



                t              Room/ Test ambient







8 LOCKED ROTOR TEST 



Locked rotor test should have 2 category , one temp rise test , another reliability , reliability should not be part of witness testing







The compressor with overload protection system shall undergo locked rotor testing as a design verification test. This test is applicable to compressors with self-resetting motor protector only. The locked rotor condition is obtained by blocking the movement of rotor and/or piston on specimen compressor. The compressor shall be charged with oil, if necessary, and vapour refrigerant. The rated voltage is to be applied when the compressor is kept under ambient temperature not exceeding 35°C. The system shall be tested for 2000 Cycles Or for 15 days which is applicable as below;







- if 2 000 cycles of the protection system have not been performed by the end of the 15-day period, the test may be terminated provided the following conditions are met:



- the housing temperature is recorded on the 12th and 15th days. If, during this three day period, the temperature has not increased by more than 5 K, the test can be terminated.



- If the temperature has increased by more than 5 K, the test is to be continued until the temperature has not increased by more than 5 K over a period of three consecutive days or for at least 2 000 cycles of the motor-compressor protection system, whichever occurs first



In case of dual rated voltage compressors, test shall be performed at higher rated voltage. After completing the above test, the test shall further be carried out at lower voltage for 3 hrs. 











At the end of the test following requirement shall be met:







a)   motor- compressor protection system shall be able to operate; 



b) temperature of the housing and the temperature of the accessible surfaces of associated components shall not exceed 150°C;



c)  leakage current, at 1.06 times the rated voltage for single phase and 1.06 times the rated voltage divided by root 3 for three-phase shall not exceed 3.5mA; and



     d)   compressor shall withstand high voltage test as per 6. 3.







.







9 RESISTANCE TO RUSTING







As per 31 of IS 302-1.







10 SPECIFICATION







Following additional information shall be provided by the manufacturer:



 



a) 	Type - Hermetic;



b) 	Displacement/revolution;



c) 	Refrigerant type;



d)   Application group/range of evaporating temperature;



e)    Refrigeration capacity at rating conditions; 



f)  Electrical characteristics, such as nominal voltage, voltage range, phases, frequency and nominal input power;



g) 	Method of cooling;



h) 	Starting methods;



j)    Wiring diagram with details of start relay/ capacitors, run capacitors, overload                          protectors, etc.;



k)    External physical dimensions and pipe connections (Compressor Drawing); 



m)   Compressor weight;



n) 	Quantity of oil and its grade; and



p) Co-efficient of performance.







11 MARKING







11.1 The compressor shall have the following information marked on a nameplate in a permanent and legible manner in a location, where it is accessible and visible:







a) 	Name of manufacturer and country of origin;



b) 	Type or model number and serial number of the unit;



c) 	Month and year of manufacture;



d) 	Rated voltage, phase and frequency: product rated for dual voltage / dual frequency to be marked as dual voltage and dual frequency;



e) 	Locked rotor current;



f) 	Current at rated conditions or maximum continuous current (optional); 



g) 	Refrigerant or refrigerant group;



h)   Co-efficient of performance; and



j)    Capacity of the compressor.







NOTE ― Locked Rotor Amperes (LRA) not to be mentioned for variable speed.







11.2 BIS Certification Marking







Each compressor may also be marked with the Standard Mark.











11.2.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made there under. The details of conditions under which a license for the use of Standard Mark may be granted to the manufacturers or the producers may be obtained from the Bureau of Indian Standards.
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IS and IEC difference for Compressor Standard.xlsx


Sheet1



												IEC 60335-2-34																				IS 10617



												Clause No				Requirement				Brief requirement				Availability in IS 10617								Clause No				Requirement				Brief Requirement				Availability in IEC 60335-2-34



												7				Marking Test : Marking check with Hexane test				Marking confirmation with Hexane/Water test for plate				Clause 11 but no test								5.1				Compressor Rating Capacity Test				Test at different temp rating				No



												8				Protection against access to live parts				Live parts accessibility with test probe				No								6.1.1				Compressor Performance Test				Test as per IS 5111 with test conditions in 5.1				No



												9				Starting of Motor Operated Appliances				Not applicable				Hot and Cold startability test as per Clause 6.1.2 is very similar								6.1.2				Startability Test				Cold and Hot Startability at different voltages ( 85-rated voltage)				Similar as Clause 9



												10				Power Input and Current				Not applicable				No								6.1.3				Locked Rotor Test with Accessories				Locked Rotor test for 15 days				Similar as Clause 19



												11				Heating Test				Winding Temperature measurement by COR method and other temp like Suction/Discharge by thermocouples. This clause is covered by Annex AA ( Running Overload Test)				Similar Test ( running overload test as per Clause 7) however not specific details about temp of different winding								6.1.4				High Voltage Test				HV test at 1.5KV for 1 min				Similar as Clause 13



												12				Void								NA								6.1.5				Leakage Current				As per IS 302-1				Not applicable in IEC however to be evaluated as per construction



												13				High Voltage Test / Electric Strength Test . Leakage Current Test not applicable				Conducted at Basic, Supplementary, Reinforced Insulation at 1000V, 1250V , 3000V for voltage 150-250V				Similar to clause 6.1.4 and 6.1.5 but different voltage and time application for HV								6.1.7				Bursting Test				Housing Strength Test				Similar to Clause 22



												14				Transient Overvoltage				Applicable when Clearance / Creepage Distances are not minimum as required. Rated Impulse Voltage is provided				No								6.2				Holding Charge				Positive Charge of Nitrogen				No



												15				Moisture Resistance				Applicable as per Rated IP rating of the Compressor. Humidity Test at 93% is applicable only to products not provided with Glass Terminals				No								7				Running Overload test				Substitution ref circuit on calorimeter for Overload tripping at low voltage				Similar to Clause 11 ( Annex EE)



												16				Leakage Current and Dielectric Strength Test				Applicable				Same as 13								8				Locked Rotor Test with Accessories								Similar to Clause 19



												17				Overload Protection of Transformers and Associate Circuits				Applicable only when transformer circuits are applicable. Short Circuit and Open Circuit tests are conducted to conform temps				No								9				Corrosion Test				As per IS 302-1				Similar to Clause 31



												18				Endurance				Fatigue Test provided for enclosure ( Annex EE)				No								10				Specification				Specs provided				No



												19				Abnormal Operation				15 days Locked Rotor Test ,Annex AA				Provided in Clause 8								11				Marking				Confirmation of Marking				Similar to Clause 7 without test



												20				Stability and Mechanical Hazards				Test Probe with force on enclosures				No



												21				Mechanical Strength				Spring Hammer Test on enclosures				No



												22				Construction				Pressure Test on enclosure				Similar to Clause 6.1.7



																				Refrigerant / Oil Compatibility test ( Annex BB, CC)				No



												23				Internal Wiring				Flexing test is applicable				No



												24				Components				All IEC certified componnts like Capacitor, Relays etc				No



												25				Supply Connection and Flexible Cords				Applicable when supplied with Power Cords				No



												26				Terminals of External Conductors				Applicable only based on type of connection. Pull test and Flexing test				No



												27				Provision for earthing				Required based on classification ( direct connection or not) . Test for Earthing				No



												28				Screws and Connections				Screw Test as per applicable torque				No



												29				Clearance, Creepage distance				Applicable				No



												30				Resistance to heat and fire				Glow Wire / Ball Pressure Test				No



												31				Resistance to Rusting				Applicable only to products outside enclosure				Similar as per Clause 9



												32				Radiation, Toxicity and similar hazards				Not applicable				No
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FOREWORD





This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Refrigeration and Air Conditioning Sectional Committee had been approved by the Mechanical Engineering Division Council.





This standard was first published in 1983 in three parts and merged in 2013.


The major changes in this revision are as follows:


a) Different types of compressor mechanisms like scroll, rotary, reciprocating including linear is added.


b) Variable speed compressors, D C compressors 


c) Compressors for various systems other than traditional HVAC applications





This standard has been formulated to assist manufacturers and users as a common guide for performance evaluation and rating of hermetically sealed refrigeration compressors.





The technical committee has reviewed the provisions of the following International Standards/Other Publications referred in this adopted standard and has decided that they are acceptable for use in conjunction with this standard: 





International Standard/ Other Publication                        Title





			ANSI/ASHRAE Standard 23.1-2010


			Methods of testing for rating the performance of positive displacement refrigerant compressors and condensing units








			CAN/ANSI/AHRI 540-2015


			Performance rating of positive displacement refrigerant compressors and compressor units








			BS EN: 12900: 2013


			Refrigerant compressors - Rating conditions, tolerances and presentation of manufacturer's performance data








			IEC 60335-2-34: 2012


			Standard for safety of household and similar electrical appliances, Part 2-34: Particular requirements for motor compressors

















The composition of the committee responsible for the formulation of this standard is given in Annex A.





For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the rules of the test or analysis, shall be rounded off in accordance with IS 2: 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.























































































































Indian Standard





HERMETIC COMPRESSORS - SPECIFICATION 


(Second Revision)








1 SCOPE	Comment by KJK: Harmonize scope with EN 12900
Retain rest.








1.1 This Standard deals with the safety and performance requirements of hermetically sealed type standalone motor-compressors operating on vapor compressor cycle, suitable for low, medium and high temperature applications based on reciprocating (including linear), rotary and scroll pump mechanisms, their protection system, if any, which are intended for use in equipment for house hold, industrial & commercial purposes.  





1.2  It applies to motor-compressors tested separately under the most severe conditions that may be expected to occur in normal use, their rated voltage being not more than 260 V for single-phase motor-compressors and not more than 480 V for other motor-compressors. This standard also covers the following:


a)  -  multi-speed motor-compressors, that are motor-compressors, the speed of which can be set to different values and& capacity can be measured by running at fixed speeds; 


b) - variable capacity motor-compressors, that are motor-compressors where the capacity of the compressor is controlled at fixed speeds; 


c) fixed speed motor-compressors;


d) liquid and vapour injection motor-compressors





NOTE - Examples of equipment which contain motor-compressors are: 


– refrigerators, food freezers and ice makers 


– air-conditioners, electric heat pumps and dehumidifiers 


– commercial dispensing appliances and vending machines and


– factory-built assemblies for transferring heat in applications for refrigerating, air-conditioning or heating purposes or a combination of such purposes.





This standard does not cover semi-hermetic compressor. This standard does not evaluate the requirements of drive or controller employed for operating variable speed / Linear compressor . However if a drive or controller is integral part of the compressor scope of the supply , same should be used for evaluating compressor performance. In case of drive / controller is not part of compressor supply , a general purpose drive can be employed for evaluating the compressor performance.


Compressors operating on non conventional energy sources are not part of the scope





2 REFERENCES





The following standards contain provisions which through reference in this text, constitute provisions of the standards. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:








			IS No.


			Title





			5111:1993/ISO 917: 1989


			Testing of refrigerant compressors





			1271: 2012 /IEC 60085: 2007


			Electrical Insulation-thermal Evaluation and Designation 


(Second Revision)





			4831: 2018


			Recommendation on units and symbols for refrigeration

















3 TERMINOLOGY





For the purpose of this standard the following definitions shall apply.





3.1 Hermetically Sealed Compressor - A machine consisting of an electrically driven refrigerant pump housed in a container which is welded or brazed together to form a gas tight shell also called as housing. The machine cannot be taken apart without cutting open the container housing and has no access to internal moving parts. The electrical windings are exposed to both the refrigerant and the compressor lubricating oil. There are various types of Hermetically Sealed compressors using different pumping mechanisms as below


3.2 	3.1.1 Reciprocating Compressors – These compressors use a pump mechanism of piston cylinder arrangement to compress the refrigerant gas. The rotary motion of the motor shaft is converted to reciprocating motion for compressor.


	3.1.23.3 Rotary Compressors – These compressors use a impeller type of piston vane combination having rotary motion to compressor the refrigerant gas.


	3.1.33.4 Scroll Compressors – These compressors use a combination of fixed and moving scroll sets, moving scroll have a mechanism to covert rotary mechanism into orbital motion to compressor refrigerant gas.


3.5 	3.1.4 Linear Compressor – These compressors are a type of reciprocating compressor, uses a mechanism wherein the piston moves in the linear track to compress the refrigerant gas.





3.2 Refrigerating Capacity - It is calculated from the product of mass flow rate and the difference between the enthalpy of the refrigerant vapour entering the compressor suction at a temperature and pressure and the enthalpy of the condensed refrigerant liquid at a temperature and pressure measured just before the expansion valve. The refrigerating capacity is expressed in watts (W).   


3.3 Power Input  





For motor compressors ― The electrical power input at the motor terminals (including accessories, if any):





i) For motor compressors with a specific means of factory assembled or factory specified frequency inverter for variable speed, the electrical power input at the inverter input terminals.





ii) For variable speed motor compressors without a factory specific frequency inverter the electrical power input shall be at motor terminals.





3.4 Coefficient of Performance (COP) ― The compressor efficiency termed as coefficient of performance (COP) is defined as the ratio of refrigerating capacity in Watts, to the power input in Watts.


                                                                                                                 


3.5 Bubble Point -Refrigerant liquid saturation temperature at a specified pressure. It is the temperature at which the first bubble of vapour forms in liquid refrigerant (saturated liquid).





3.6 Dew Point - Refrigerant vapour saturation temperature at a specified pressure. It is the temperature at which the first droplet of liquid forms in refrigerant vapour (saturated vapour).





The evaporating and condensing temperatures at rating point shall correspond to dew point. 





3.7 Subcooling- Difference between the bubble point temperature of the refrigerant corresponding to the compressor discharge pressure and the temperature of the liquid refrigerant below the bubble point.


3.8 Suction gas superheat - Difference between the dew point temperature of the refrigerant corresponding to the compressor suction pressure and the suction gas temperature of the refrigerant at the compressor inlet.


3.9 Starting Methods - The hermetic compressors have following types of starting methods or as defined by manufacturer:





Single Phase 	Types


RSIR 	Resistance Start Induction Run      


CSIR 	Capacitor Start Induction Run       


PSC 	Permanent Split Capacitor


CSR 	Capacitor Start and Run


PTCSIR           Positive Temperature Co-efficient Start Induction Run                                                                           


        PTCSCR          Positive Temperature Co-efficient Start Capacitor Run 


        Three Phase   Star/Delta


        DC Voltage     Electronic Controller


3.10 Drive Or controller : Used for  operating & running the compressor 





3.11 Multi-stage Compressors





4 CLASSIFICATION OF COMPRESSORS


	


4.1 The compressors shall be classified based on the evaporating range as given in Table 1.


Table 1 Classification of Compressors


(Clause 4.1)





			Sl No.


			Category


			Usage


			Evaporating Te mperature  Range (oC)





			  (1)


			(2)


			(3)


			(4 )





			i)


			Low back pressure (LBP)














			Refrigerating and freezing domestic and commercial applications


			-35   to   -10  ( -45 C)





			ii)


			Commercial back pressure/ Medium back pressure (CBP/MBP)





			Commercial applications


			-20   to   +10





			iii)


			High back pressure (HBP)


			a) Air-conditioning application


b) Commercial/Heat pump application


			  -5 to +13.9





  -23.3 to 12.8 ( 25C)





			iv) 


			Multi-split


			i), ii), and/or iii)


			Combination of  LBP, CBP/MBP, or /and HBP








NOTE – In case of zeotropic mixtures, the evaporating temperatures and condensing temperatures shall correspond to its dew point.





4.1.1 The precise limits of the evaporating temperature range shall be according to declared compressor specifications. Classification in Table 1 is indicative only.





5 STANDARD RATING AND TEST CONDITIONS





5.1 Compressor Capacity Performance Rating and Test TestCondition





The capacity of the hermetic compressor shall be evaluated at any of the specified test conditions as given in Tables 2, 3 and 4 , as per compressor specification.





Table 2 Normal Load Conditions LBP


(Clause 5.1)


			Sl No. 


			                  Item 





			Unit


			 House Hold & Commercial Refrigeration applications


			 Commercial & Industrial Refrigeration


applications





			(1)


			(2)


			(3)


			(4) 


			(5) 





			i)


			Evaporating temperature1


			°C


			-23.3


			-35





			ii)


			Condensing temperature1


			°C


			54.4


			40





			iii)


			Ambient temperature


			°C


			32.2


			35





			iv)


			Compressor suction gas temperature 


			°C


			32.2 (-12.3)


			20 ( -24)





			v)


			Temperature of sub- cooled liquid


			°C


			32.2


			40





			vi)


			External cooling of compressor


			Natural convection or any other system specified by the manufacture





			vii)


			Voltage


			V


			Rated voltage ±1 percentage





			viii)


			Frequency


			Hz


			Rated  frequency ± 1 percentage














NOTE – In case of zeotropic mixtures, the evaporating temperatures and condensing temperatures shall correspond to its Dew point.


1Refer to charts of refrigerant properties for saturation temperature and corresponding pressures. 


Tolerance on pressures shall be ± 1 percentage


Tolerance on temperature (Sl. No. iii, iv, v) shall be +/-3°C





Table 3 Normal Load Conditions (CBP/MBP)


(Clause 5.1)


			Sl No. 


			Item 


			Unit


			 Household and Commercial Refrigeration Applications


			 Commercial/ Industrial  Refrigeration Applications





			(1)


			(2)


			(3)


			(4)


			(5)





			i)


			Evaporating temperature1


			°C


			-6.7


			-10





			ii)


			Condensing temperature1	Comment by KJK: Check with ASHRAE conditions


			°C


			54.4


			45





			iii)


			Ambient temperature


			°C


			35.0


			35.0





			iv)


			Compressor suction gas temperature 


			°C


			35.0(18.3 C)


			20





			v)


			Temperature of sub- cooled liquid


			°C


			46.1


			45





			vi)


			External cooling of compressor


			Natural convection or any other system specified by the manufacture





			vii)


			Voltage


			V


			Rated voltage ±1 percentage





			viii)


			Frequency


			Hz


			Rated  frequency ± 1 percentage











NOTE – In case of zeotropic mixtures, the evaporating temperatures and condensing temperatures shall correspond to its dew point.


1Refer to charts of refrigerant properties for saturation temperature and corresponding pressures. 


Tolerance on pressures shall be ± 1 percentage


Tolerance on temperature (Sl. No. iii, iv, v) shall be +/-3°C





Table 4a Normal Load Conditions HBP (Air Conditioning applications)


(Clause 5.1)


			Sl No. 


			Item 


			Unit


			 Residential Air Conditioning Applications


			 Commercial Air Conditioning Applications





			(1)


			(2)


			(3)


			(4)


			(5)





			i)


			Evaporating temperature1


			°C


			7.2


			7.2





			ii)


			Condensing temperature1


			°C


			54.4


			54.4





			iii)


			Ambient temperature


			°C


			35.0


			35.0





			iv)


			Compressor suction gas temperature


			°C


			35.0(18.3)


			18.3





			v)


			Temperature of sub- cooled liquid


			°C


			46.1


			46.1





			vi)


			External cooling of compressor


			Natural convection or any other system specified by the manufacture





			vii)


			Voltage


			V


			Rated voltage ±1 percentage





			viii)


			Frequency


			Hz


			Rated  frequency ± 1 percentage














Table 4b Normal Load Conditions HBP (Commercial Cooling / Heating applications)


(Clause 5.1)


			Sl No. 


			Item 


			Unit


			 Commercial 


Cooling Applications


			Commercial  Cooling / Heating Applications





			(1)


			(2)


			(3)


			(4)


			(5)





			i)


			Evaporating temperature1


			°C


			7.2


			5





			ii)


			Condensing temperature1


			°C


			54.4


			50





			iii)


			Ambient temperature


			°C


			35.0


			35





			iv)


			Compressor suction gas temperature 


			°C


			35(18.3)


			20





			v)


			Temperature of sub- cooled liquid


			°C


			46.1


			50





			vi)


			External cooling of compressor


			Natural convection or any other system specified by the manufacture





			vii)


			Voltage


			V


			Rated voltage ±1 percentage





			viii)


			Frequency


			Hz


			Rated  frequency ± 1 percentage








1Refer to charts of refrigerant properties for saturation temperature and corresponding pressure.


Tolerance on pressure shall be ± 1 percent.


Tolerance on temperature (Sl. No. iii, iv, v) shall be +/-3°C





NOTES (Applicable to Table 2,3 4a and 4b)


1. For any other condition of liquid sub-cooling, encountered in actual test, test results shall be corrected by calculation, back to the value.


2. The manufacturer shall specify the maximum and minimum operating pressure and temperature conditions for the safe operation of the compressor.


3. For variable speed AC compressors


a. If drive is not packaged with compressor offering , A suitably sized general purpose drive as defined by the manufacturer should be used for evaluation


b. If drive is part of the compressor package , the specified drive to be used for evaluation


c.  The frequency of testing shall be as per compressor specification.


d. In case the drive is not part of compressor package, power consumption is exclusive for the compressor


4. For fixed speed DC compressors with drive voltage of testing shall be as per compressor specification.


5. The test voltage shall be 230 V [for single-phase (single/dual ratings) and 400 V for three-phase.


6. For dual voltage rating compressor, test voltage is determined as  below:


Dual voltage can be of  2 types;


· For Eg.  220/240 V : means the product shall  either run at  220 V or 240 V. The test can be carried out at either of the voltages 


· For Eg. 220 –240 V : which means a range , the test shall be carried out at  mean voltage i.e 230 V.





6 TESTING





The compressor tests shall be divided into two categories:





a) Type Tests 





To be performed on representative sample. These tests shall consist of the tests that would be necessary to check up the performance and characteristics of the units and components.





b) Routine tests 





These shall consist of routine tests that would be conducted on each and every unit during production.





6.1 Type Tests





The type tests shall consist of the tests that would be necessary to check up the performance and characteristics of the units and components, and shall be carried out by a recognized testing authority that may be the manufacturer if approved by the purchaser. Once a compressor has undergone type tests, any minor or essential alterations which the manufacturer intends to make shall be reported to the testing authority.





Compressor shall be sent-along with manufacturer’s detailed specifications to the recognized testing authority for purposes of type tests. The samples shall be picked up at random from stock or routine factory production.








6.1.1 Compressor Performance Test





6.1.1.1 The performance testing of hermetic compressors shall be carried out by any of the methods given in IS 5111 depending on construction of test equipment .  The observed performance values when measured under stabilized conditions, described in clause 5.1 shall be as per Table 5.





NOTE – Reference to IS 5111 has been made only for purposes of selection of test method or procedure or equipment and not for ant test conditions mentioned there.





Table 5 Actual Performance in Relation to Specified Data	Comment by KJK: To be reviewed again considering the casacading effect of overall system


(Clause 6.1.1.1)





			Sl no.


			With Respect to Compressor Specification


			HBP


			CBP/ MBP


			LBP





			(1)


			(2)


			(3)


			(4)


			(5)





			i)


			Minimum refrigerating capacity


			95.0%


			92.5%


			90.0%





			ii)


			Maximum power absorbed at rating points


			105.0%


			105.0%


			105.0%





			iii)


			Minimum COP


			90.0%


			90.0%


			90.0%











6.1.2 Startability Test





6.1.2.1 The compressor shall be able to start at the voltage (as per 6.1.2.3 and 6.1.2.4). This is applicable to single phase compressors only.





In case of dual voltage rating for same frequency, the test shall be carried out at the lower rated voltage.


This test is not applicable to three phase, variable speed,  and DC  compressor.





6.1.2.2 Start test conditions





The start test to be conducted at the pressures equal to the saturation temperatures listed in Table 6.               


                                


           Table 6 Start Test Conditions 


                             (Clause 6.1.2)





			Sl No.


			Item





			LBP





			MBP





			HBP








			(1)


			(2)


			(3)


			(4)


			(5)





			i)


			Saturated evaporating temperature °C


			15


			32.2


			32.2





			ii)


			Saturated condensing temperature °C


			15


			32.2


			32.2











NOTE: Tolerance on saturated temperature +2°C. 


Refer to charts of refrigerant properties (as per IS/ISO 17584:2022) for saturation temperature and corresponding pressures.





6.1.2.3 Cold startability test





The cold start test shall be carried out with the conditions mentioned in Table 6 and ambient temperature at 25~35°C. The compressor shall start and run at 85 percent of the lowest rated voltage.





6.1.2.4 Hot startability test





The compressor shall be run at lowest rated voltage and frequency till steady state is achieved as per 5.1 (i.e three successive readings of the temperature, taken at approximately 10 min intervals), then switched OFF to achieve pressures at saturated temperatures mentioned in Table 6 and then switched ON. The compressor shall start and run at minimum voltage, as per the compressor specification. Test shall be repeated 3 times for consistency in results after achieving pressure as specified in 5.1.	Comment by KJK: Reconfirm from Chethan Sir





6.1.3 Safety Test





As per IS/IEC 60335-2-34 in conjunction with IEC 60335-1.





 6.1.3 Locked Rotor Test with Accessories





The compressor with overload protection system shall undergo short duration locked rotor testing. The locked rotor condition is obtained by blocking the movement of rotor and/or piston on specimen compressor. The compressor shall be charged with oil, if necessary, and vapour refrigerant. The rated voltage is to be applied when the compressor is kept under ambient temperature not exceeding 35°C. In case of dual rated voltage compressors, test shall be performed at higher rated voltage. The test shall be conducted for 3 hr or until shell / Housing  temperature is stabilized within ±5°C , whichever is earlier.





At the end of the test,


a) the motor- compressor protection system shall be able to operate; 


b) the temperature of the housing and the temperature of the accessible surfaces   of associated components shall not exceed 150°C;


c) the leakage current at 1.06 times the rated voltage for single phase and 1.06 


  times the rated voltage divided by root 3 for three-phase shall not exceed 3.5mA; and


d) compressor shall withstand high voltage test as per 6.1.4.





This test is applicable to compressors with self-resetting motor protector only.





6.1.4 High Voltage Test





The compressor shall be able to withstand 1.5 kV AC voltage for 1 min/s without breakdown. The leakage current measured shall not exceed 5mA. This test shall not be repeated on the same compressor. Align with IEC60335-2-34 standard





6.1.5 Leakage Current  





Test to be carried as per IS 302-1 Or IEC 60335-2-34





6.1.6 Pneumatic Test of Shell





The shells shall be tested pneumatically (dry air/nitrogen) at a test pressure of 1MPa (gauge) and shall not show any leakage.





6.1.7 Bursting Test





Housings shall withstand the pressure expected in normal use.


Compliance is checked by the following tests:


A housing which is exposed to high side pressure shall be subjected to a pressure equal to:


a) for non-sub critical refrigeration systems, a minimum of 3.5 times the saturated vapour pressure of the refrigerant at 70 °C, rounded up to the next 0.5 MPa (5 bar).





NOTE:  Example of test pressure calculation for R-22 (subcritical):





Saturated vapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) = 2.89 MPa (28.9 bar)


Test pressure = 3.5 × 2.89 MPa (28.9 bar)


= 10.1 MPa (101 bar)


= 10.5 MPa (105 bar) when rounded up to the next 0.5 MPa (5 bar).





b) for sub critical refrigeration systems, 3 times the design pressure but not less than the minimum test pressure as required in Table 7.








The test values for some refrigerants are given in Table 7. The values may, however, not be high enough for some applications.





Table 7 Minimum high side test pressure


(Clause 6.1.7)


			Sl no.


			Refrigerant Formulae


			Refrigerant number


			Test Pressure





			


			


			


			Mpa


			bar





			(1)


			(2)


			(3)


			(4)


			(5)





			


			Non-Subcritical


			 


			 


			 





			i)


			CF3CH2F


			R-134a


			6.5


			65





			ii)


			CHCIF2


			R-22


			10.5


			105





			iii)


			CH(CH3)3


			R600a


			3.5


			35





			


			by weight 73.8% R-12 + 26.2% R-152a


			R-500


			10


			100





			


			by weight 48.8% R-22 + 51.2% R-115


			R-502


			10.5


			105





			


			by weight 44% R-125 + 52% R-143a + 4% R134a


			R-404A


			10


			100





			


			by weight 50% R-125 + 50% R-143a


			R-507A


			11


			110





			


			by weight 25% R-125 + 52% R-134a + 23% R-32


			R-407C


			10.5


			105





			


			by weight 50% R-125 + 50% R-32


			R-410A


			15


			150





			iv)


			CH3-CH2-CH3


			R-290


			10.5


			105





			


			 


			 


			 


			 





			


			Trans-critical


			 


			 


			 





			vi


			CO2


			R-744


			42


			420











A housing which is exposed only to low side pressure shall, for both subcritical and trans critical applications, be subjected to a pressure equal to five times the saturated vapour pressure of the refrigerant at 20 °C or equal to 2.5 MPa (25 bar) whichever is higher, rounded up to the next 0.2 MPa (2 bar).





NOTE ― Example of test pressure calculation for R-22 (subcritical):





Saturated vapour pressure at 20 °C (gauge with respect to atmospheric pressure at STP) = 0.81 MPa (8.1 bar)


Test pressure = 5 × 0.81 MPa (8.1 bar)


= 4.05 MPa (40.5 bar)


= 4.2 MPa (42 bar) when rounded up to the next 0.2 MPa (2 bar).





The test values for some refrigerants are given in Table 8. The values may, however, not be high enough for some applications.





Table 8 Minimum low side Test Pressure


(Clause 6.1.7)








			Sl no.


			Refrigerant Formulae


			Refrigerant number


			Test Pressure





			


			


			


			(Mpa)


			(Bar)





			(1)


			(2)


			(3)


			(4)


			(5)





			


			Non-Subscritical


			 


			 


			 





			i)


			CF3CH2F


			R-134a


			2.5


			25





			ii)


			CHCIF2


			R-22


			4.2


			42





			iii)


			CH(CH3)3


			R-600a


			2.5


			25





			


			by weight 73.8% R-12 + 26.2% R-152a


			R-500


			2.9


			29





			


			by weight 48.8% R-22 + 51.2% R-115


			R-502


			4.5


			45





			


			by weight 44% R-125 + 52% R-143a + 4% R134a


			R-404A


			5


			50





			


			by weight 50% R-125 + 50% R-143a


			R-507A


			5.5


			55





			


			by weight 25% R-125 + 52% R-134a + 23% R-32


			R-407C


			4


			40





			


			by weight 50% R-125 + 50% R-32


			R-410A


			7


			70





			iv)


			CH3-CH2-CH3


			R-290


			4.2


			42





			


			 


			 


			 


			 





			


			 


			 


			 


			 





			


			Subcritical


			 


			 


			 





			v)


			CO2


			R-744


			28.6


			286











For refrigerant blends, the saturated vapour pressure is taken as the pressure at the dew point temperature.





The test shall be carried out on two samples. The test samples are filled with a liquid, such as water, to exclude air and are connected in a hydraulic pump system. The pressure is raised gradually until the required test pressure is reached. This pressure is maintained for 1 min during which time the sample shall not leak.








6.2 Holding Charge





All compressors shall have a positive charge of 0.03MPa to 0.1MPa of dry air/nitrogen having a dew point not more than -40°C or as per the mutual agreement between the supplier and the buyer.





6.3 Routine Tests





These shall consist of routine tests that would be conducted on each and every unit during manufacturing / after completion at the manufacturer’s works.





Routine tests shall consist of the following:





a)   High voltage test at 1.5 kV & 5mA leakage current for 1s; Should be as per IEC60335-2-34


b)   Insulation test at 500V DC; the insulation resistance shall be not less than               2 M Ω; and – To be removed


         c)  The housing shall be tested pneumatically (dry air/nitrogen/helium) at a test   pressure of 1MPa (gauge) and shall not show any leakage. (as per IEC 60335-2-34)





N O T E ― Avoid high voltage repeat test on the same compressor.








7 RUNNING OVERLOAD TEST





The compressor shall have built in protection system. It may be bi-metallic thermal overload protection or electronically controlled protection system. The protection system can be either internal to the compressor or placed externally. The compressor shall be capable of withstanding the overload on calorimeter/test bench tests as given in Table 9.





The motor compressor when supplied at 1.06 times the rated voltage, the protector shall not trip during the overload test conditions as specified in Table 9 for 2 h running. In case of dual rated voltage higher voltage to be considered.


                                                                                     


The test is repeated with supply voltage equal to 0.94 times the rated voltage and then 0.85 times the rated voltage. In case of dual rated voltage lower voltage lower voltage to be considered.





The test is further continued by reducing the voltage in steps of 4 percent ± 1 percent of the rated voltage until OLP trips. Next step of voltage to be applied when the compressor reaches steady state condition.





The procedure is continued until one of the following conditions occurs:


· The motor- compressor protection system operates;


· The motor- compressor stalls and steady conditions are reached;








At the time of trip the winding temperature shall not exceed 150°C for compressors with cellulosic insulation and 160°C for compressors with synthetic insulation. For other insulating material winding temperature limit may be defined by the manufacturer.





This test is not applicable to variable speed and DC compressors If the drive / controller is not part of the offering. If drive / controller is part of the offering, the compressor running speed for this test should be the max speed as defined by the compressor operating envelope based on the test conditions belowTest method as per 2-34 and test condition as per table 9.





Table 9 Overload Test Conditions


(Clauses 7 and 9)








			S l


No.


			         Application


Category


			Evaporation


Temperature











°C








			Condensation Temperature











°C


			Motor-Compressor


Ambient Temperature 





°C





			 Return Gas


Te m p e r a t u re








      °C





			(1)


			(2)


			 (3)


			(4)


			      (5)


			 (6)





			i)


			Low back pressure





			-15


			+65


			          +43


			+43





			ii)


			Medium back pressure


			0


			+65


			         +43


			+25





			iii)


			High back pressure


			+12


			+65


			         +43


			+25











NOTE – If compressor test conditions are out of the operating envelop, then conduct the test at the worst case within the operating envelop defined by the compressor manufactures with same ambient and return gas temperature as mentioned in the above table. Applicable to compressors that cannot be tested as per Table 9 only.





7.1 Calculation for winding temperature





Following equation shall be used to calculate the winding temperature:





Winding Temperature =             R2/ R1 (k + t)- k


                                            


Where


                R1           Resistance at beginning of Test at test ambient


                R2           Resistance at end of test at test ambient


                k              234.5 for Copper and 225 for Aluminum


                t              Room/ Test ambient





8 LOCKED ROTOR TEST 


Locked rotor test should have 2 category , one temp rise test , another reliability , reliability should not be part of witness testing





The compressor with overload protection system shall undergo locked rotor testing as a design verification test. This test is applicable to compressors with self-resetting motor protector only. The locked rotor condition is obtained by blocking the movement of rotor and/or piston on specimen compressor. The compressor shall be charged with oil, if necessary, and vapour refrigerant. The rated voltage is to be applied when the compressor is kept under ambient temperature not exceeding 35°C. The system shall be tested for 2000 Cycles Or for 15 days which is applicable as below;





- if 2 000 cycles of the protection system have not been performed by the end of the 15-day period, the test may be terminated provided the following conditions are met:


- the housing temperature is recorded on the 12th and 15th days. If, during this three day period, the temperature has not increased by more than 5 K, the test can be terminated.


- If the temperature has increased by more than 5 K, the test is to be continued until the temperature has not increased by more than 5 K over a period of three consecutive days or for at least 2 000 cycles of the motor-compressor protection system, whichever occurs first


In case of dual rated voltage compressors, test shall be performed at higher rated voltage. After completing the above test, the test shall further be carried out at lower voltage for 3 hrs. 








At the end of the test following requirement shall be met:





a)   motor- compressor protection system shall be able to operate; 


b) temperature of the housing and the temperature of the accessible surfaces of associated components shall not exceed 150°C;


c)  leakage current, at 1.06 times the rated voltage for single phase and 1.06 times the rated voltage divided by root 3 for three-phase shall not exceed 3.5mA; and


     d)   compressor shall withstand high voltage test as per 6. 3.





.





9 RESISTANCE TO RUSTING





As per 31 of IS 302-1.2-34.





10 SPECIFICATIONADDITIONAL INFORMATION





Following additional information shall be provided by the manufacturer:


 


a) 	Type - Hermetic;


b) 	Displacement/revolution;


c) 	Refrigerant type;


d)   Application group/range of evaporating temperature;


e)    Refrigeration capacity at rating conditions; 


f)  Electrical characteristics, such as nominal voltage, voltage range, phases, frequency and nominal input power;


g) 	Method of cooling;


h) 	Starting methods;


j)    Wiring diagram with details of start relay/ capacitors, run capacitors, overload                          protectors, etc.;


k)    External physical dimensions and pipe connections (Compressor Drawing); 


m)   Compressor weight;


n) 	Quantity of oil and its grade; and


p) Co-efficient of performance.





11 MARKING





11.1 The compressor shall have the following information marked on a nameplate in a permanent and legible manner in a location, where it is accessible and visible:





a) 	Name of manufacturer and country of origin;


b) 	Type or model number and serial number of the unit;


c) 	Month and year of manufacture;


d) 	Rated voltage, phase and frequency: product rated for dual voltage / dual frequency to be marked as dual voltage and dual frequency;


e) 	Locked rotor current;


f) 	Current at rated conditions or maximum continuous current (optional); 


g) 	Refrigerant(s) or refrigerant group(s) (as per IS 16656/ISO 817);


h)   Co-efficient of performance; and


j)    Capacity of the compressor.





NOTE ― Locked Rotor Amperes (LRA) not to be mentioned for variable speed.





11.2 BIS Certification Marking





Each compressor may also be marked with the Standard Mark.








11.2.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made there under. The details of conditions under which a license for the use of Standard Mark may be granted to the manufacturers or the producers may be obtained from the Bureau of Indian Standards.
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IS and IEC difference for Compressor Standard.xlsx

Sheet1


									IEC 60335-2-34															IS 10617


									Clause No			Requirement			Brief requirement			Availability in IS 10617						Clause No			Requirement			Brief Requirement			Availability in IEC 60335-2-34


									7			Marking Test : Marking check with Hexane test			Marking confirmation with Hexane/Water test for plate			Clause 11 but no test						5.1			Compressor Rating Capacity Test			Test at different temp rating			No


									8			Protection against access to live parts			Live parts accessibility with test probe			No						6.1.1			Compressor Performance Test			Test as per IS 5111 with test conditions in 5.1			No


									9			Starting of Motor Operated Appliances			Not applicable			Hot and Cold startability test as per Clause 6.1.2 is very similar						6.1.2			Startability Test			Cold and Hot Startability at different voltages ( 85-rated voltage)			Similar as Clause 9


									10			Power Input and Current			Not applicable			No						6.1.3			Locked Rotor Test with Accessories			Locked Rotor test for 15 days			Similar as Clause 19


									11			Heating Test			Winding Temperature measurement by COR method and other temp like Suction/Discharge by thermocouples. This clause is covered by Annex AA ( Running Overload Test)			Similar Test ( running overload test as per Clause 7) however not specific details about temp of different winding						6.1.4			High Voltage Test			HV test at 1.5KV for 1 min			Similar as Clause 13


									12			Void						NA						6.1.5			Leakage Current			As per IS 302-1			Not applicable in IEC however to be evaluated as per construction


									13			High Voltage Test / Electric Strength Test . Leakage Current Test not applicable			Conducted at Basic, Supplementary, Reinforced Insulation at 1000V, 1250V , 3000V for voltage 150-250V			Similar to clause 6.1.4 and 6.1.5 but different voltage and time application for HV						6.1.7			Bursting Test			Housing Strength Test			Similar to Clause 22


									14			Transient Overvoltage			Applicable when Clearance / Creepage Distances are not minimum as required. Rated Impulse Voltage is provided			No						6.2			Holding Charge			Positive Charge of Nitrogen			No


									15			Moisture Resistance			Applicable as per Rated IP rating of the Compressor. Humidity Test at 93% is applicable only to products not provided with Glass Terminals			No						7			Running Overload test			Substitution ref circuit on calorimeter for Overload tripping at low voltage			Similar to Clause 11 ( Annex EE)


									16			Leakage Current and Dielectric Strength Test			Applicable			Same as 13						8			Locked Rotor Test with Accessories						Similar to Clause 19


									17			Overload Protection of Transformers and Associate Circuits			Applicable only when transformer circuits are applicable. Short Circuit and Open Circuit tests are conducted to conform temps			No						9			Corrosion Test			As per IS 302-1			Similar to Clause 31


									18			Endurance			Fatigue Test provided for enclosure ( Annex EE)			No						10			Specification			Specs provided			No


									19			Abnormal Operation			15 days Locked Rotor Test ,Annex AA			Provided in Clause 8						11			Marking			Confirmation of Marking			Similar to Clause 7 without test


									20			Stability and Mechanical Hazards			Test Probe with force on enclosures			No


									21			Mechanical Strength			Spring Hammer Test on enclosures			No


									22			Construction			Pressure Test on enclosure			Similar to Clause 6.1.7


															Refrigerant / Oil Compatibility test ( Annex BB, CC)			No


									23			Internal Wiring			Flexing test is applicable			No


									24			Components			All IEC certified componnts like Capacitor, Relays etc			No


									25			Supply Connection and Flexible Cords			Applicable when supplied with Power Cords			No


									26			Terminals of External Conductors			Applicable only based on type of connection. Pull test and Flexing test			No


									27			Provision for earthing			Required based on classification ( direct connection or not) . Test for Earthing			No


									28			Screws and Connections			Screw Test as per applicable torque			No


									29			Clearance, Creepage distance			Applicable			No


									30			Resistance to heat and fire			Glow Wire / Ball Pressure Test			No


									31			Resistance to Rusting			Applicable only to products outside enclosure			Similar as per Clause 9


									32			Radiation, Toxicity and similar hazards			Not applicable			No
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk40610761]Panel meeting on Air filters for general ventilation under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Tuesday

17 Jan 2023

		1430-1500 h

		Web meeting









MEMBERS PRESENT:

1. Shri V Manjunath, UL (Convener)

2. Shri Anil Chopra, M/s Camfil India Private Limited

3. Shri Shankar Sapliga, ICAI 

4. Ms Khushbu Jyotsna Kindo, Member Secretary, BIS



Item 0       WELCOME AND OPENING REMARKS



0.1 Welcome & Opening remarks by Head (MED), BIS 



On behalf of Shri Rajneesh Khosla, H (MED), Miss Khushbu Jyotsna Kindo, Member Secretary MED 03 welcomed the Convener and the panel members to the meeting.



0.2 Welcome Opening remarks by Convener



Shri V Manjunath (Convener) welcomed and thanked all the participants for attending the panel meeting. 





Item 1 CONFIRMATION ON THE MINUTES OF THE LAST MEETING

The Panel confirmed the minutes of the last meeting.

Item 2 ITEM FOR DISCUSSION



The Panel noted the information in the Agenda and decided as follows:



1. ISO 16890-2:2022 Air filters for general ventilation — Part 2: Measurement of fractional efficiency and air flow resistance 



Panel noted that at present there is only 1 laboratory i.e, TEST MASTER for testing as per 17570 (Part 1): 2021/ISO 16890-1: 2016. Availability of more test facility needs to be ascertained for making recommendation on the direct/modified adoption of ISO 16892-2. Mr Anil Chopra, M/s Camfil Air Filtration India Pvt. Ltd and MS will write to various laboratories to get confirmation at the earliest.



2. ISO 16890-4:2022 Air filters for general ventilation — Part 4: Conditioning method to determine the minimum fractional test efficiency

The panel recommended for direct adoption of ISO 16890-4: 2022.





ITEM 3 ANY OTHER BUSINESS

2



image1.png







image2.png

BUREAU OF INDIAN STANDARDS







image21.emf
5th Minutes   Self-contained water cooler.docx


5th Minutes  Self-contained water cooler.docx


[image: ][image: ]



 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		5th Panel meeting on IS 1475 (Part 1) Self-contained drinking water coolers  under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Wednesday, 

24th May 2023

		1430-1600 h

		Web meeting









MEMBERS PARTICIPATED: Annex I

Item 0       WELCOME AND OPENING REMARKS



0.1 Welcome & Opening remarks by Head (MED), BIS 

On behalf of H(MED), Ms. Khushbu Jyotsna Kindo (MS) welcomed the Convener and the participants.



0.2 Welcome Opening remarks by Convener

Shri Srinivasu Voltas (Convener) also welcomed the participants and wished for a fruitful deliberation. He requested members to provide their valuable input and quickly dispose of the comments received on WC draft as the standard is under draft QCO and is also required for BEE star labelling program. With this he hoped for a fruitful deliberation. 

Item 1 CONFIRMATION OF MINUTES

The Panel confirmed the minutes of the meeting.

Item 2 PANEL COMPOSITION

The Panel noted the present composition of the Panel as follows:

i) Shri Srinivasu Voltas (Convener); 

ii) Shri Sheshadri H G, Voltas; 

iii) Shri Sunil Jain, Blue Star; 

iv) Shri Sushil Kumar, Blue Star; 

v) Shri Pramod Trivedi, Usha Pvt. Ltd.; 

vi) Shri Vikas Dua, Usha Pvt. Ltd.; 

vii) Shri Prashant Hanwante, Veeline Media Limited; 

viii) Shri Satish Kumar, UL; 

ix) Shri C M Pathak, Intertek; 

x) Shri P K Mukherjee, Personal Capacity; and 

x) Representative from Carrier Midea.

Item 3 ITEM FOR DISCUSSION

The Panel noted the decision of the 37th meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 held on 17th April 2023 held at BIS HQ, New Delhi.

The Panel further noted the information provided in the Agenda and deliberated on the comments received from Shri Sunil Jain of M/s Blue Star, Shri Chethan Tholpady of M/s Emerson, Shri Vikas Dua of M/s Usha International Ltd., and Ms Khushbu Jyotsna Kindo, MS (BIS) as attached.





The draft edited during the meeting is also attached.





Due to paucity of time comments till Sl no. 23 were disposed of and the Panel decided to have the next meeting on 31st May 2023 to dispose of the remaining comments.

Item 4 ANY OTHER BUSINESS

There being no other business, the meeting ended with thanks to the Convener and participants.
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05th Panel Meeting of MED 03:P18 on 

IS 1475 (Part 1) ‘Self-contained drinking water coolers’ 

	(24-05-2023)

Present Members



		Sl. No

		Organization

		Member

		Email

		Contact



		1. 

		Voltas Limited

		Shri Srinivasu Moturi (Convenor)

		vasu@voltas.com

		9910013204



		2. 

		Blue Star Limited, Mumbai

		Shri Sunil Kumar Jain

		suniljain@bluestarindia.com

		9930966872



		3. 

		Blue Star Limited, Mumbai

		Shri Shailesh Mohod

		shaileshmohod@bluestarindia.com

		-



		4. 

		UL India Private Limited, Bengaluru

		Shri Satish Kumar

		satish.kumar@ul.com

		8130427334



		5. 

		Usha International Limited

		Shri Bharath Kumar Thanduri

		bharathkumar_thanduri@usha.com

		-



		6. 

		Usha International Limited

		Shri Rajesh Karedla

		rajesh_karedla@usha.com

		-



		7. 

		In Personal Capacity

		Shri P K Mukherjee 

		pkmukherjee09@yahoo.com

		9910013204



		8. 

		Indian Institute of Technology Roorkee, Roorkee (Invitee)

		Shri Mritunjay Choubey

		mritunjay_kc@me.iitr.ac.in

		-



		9. 

		(Invitee)

		Shri Hemant Naresh Sadawana

		sadawanahemant2502@gmail.com

		-



		10. 

		(Invitee)

		Shri H G Sheshadri 

		hgsheshadri@gmail.com

		-







BIS Directorate:

11. Ms. Khushbu Jyotsna Kindo, Sc. C, MS, MED (03)
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Disposed comments MED 03 (22200) IS 1475_24 May.doc

			Template for comments and secretariat observations


			Date: 


			Document: ISO/








			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted








			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS








			Date: 


			01/05/2023


			Document No.: 


			IS 1475 Rev 1





			Title of the Document:


			Dinking water cooler





			Name of the Commentator/



Organization:


			Blue Star Limited, Emerson, MS (BIS)


			Abbreviation of the Commentator/Organization:


			BSL, EM,Usha, BIS








(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)



			


			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.



(e.g. 3.1)


			Paragraph No. /



Figure No. / 



Table No.



(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Panel recommendation 





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)


			(8)











			1. 


			BSL


			1.2


			


			T


			Should be part of Max operating test


			1.2 to be deleted and already added in clause 6.4


			The Panel accepted the comment and recommended to delete 1.2 as voltage requirement provided in 6.4 e).





			2. 


			BSL


			1.3


			


			T


			Should be part of clause 3.3 definition of Drinking water cooler


			1.3 to be deleted and add in 3.3 or suitable clause


			The Panel had detailed deliberation and did not accept the comment as this is an informative Annex and cannot be a part of definition. In the previous meeting, the Panel had taken a conscious decision of removing it from Performance Requirement (clause 5.4) to the scope.





			3. 


			BSL


			3.3


			


			T


			Manufacturer does not mention remote dispensing in manual / catalogue. Water temp. is measured just outlet of the product.


			Remote word to be deleted


			The Panel did not accept the comment as members informed that there are water coolers with remote means of dispensing water from coolers.





			4. 


			BSL


			3.3.1


			


			T


			Instantaneous water cooler to be defined


			Cooling chamber or long water pipe


			The Panel accepted the comment and redefined the definitions as follows:


3.3.1 Pressure/ Instantaneous Type Drinking Water Cooler — A type of water cooler which employs a refrigeration system (cooling coil) having connections for inlet water under pressure and outlet for cold water without the need of storing water. It may employ faucet/spout for dispensing water.


3.3.2 Storage Type Drinking Water Cooler — A type of water cooler which stores and cools the water in the same container and/or separate containers. Such water coolers may or may not be fitted with plumbing connections for water inlet, drain, overflow, etc.





			5. 


			BSL


			4.1.1


			


			T


			Faucet is available with all. Pressure type – Instantaneous No storage, Fountain type. Need to review the test conditions for fountain type.


			


			The Panel had detailed deliberation on the classification and recommended to delete 4.1.1 and 4.1.2 as they are not correct classification of products available in the Indian market. 





			6. 


			BSL


			4.1.3


			


			T


			Remote dispensing is application by customer, not designed by manufacturer. Remote dispensing can be described as informative purpose.


			


			Manufacturer informed that product comes with remote dispensing feature and hence should be retained. The Panel recommended to delete 4.1.3 as it is not a part of classification and place it under clause 5. 





			7. 


			BSL


			4.2


			


			T


			Should be part of construction, need to define the objective of this feature and any testing required for validation


			Add in clause 5.2


			The Panel accepted the comment and recommended to delete 4.2 as it is not part of classification and place it under clause 5. It was informed that it is an optional requirement and no testing is required for validation.





			8. 


			EM


			5.1 thro; 5.18


			


			T


			Material or layout related guidelines not required considering technology changes nor they are mentioned in international standard


			remove such guidelines which are not required to be evaluated


			The Panel did not accept the comment as Indian Standard provides general construction requirement including material requirement wherever required. As the product is used for drinking water, food grade materials have been specified for safety of users.





			9. 


			BSL


			5.5


			


			T


			IEC 60335-2-89 – need to review the scope from water cooler perspective. 60335-2-24 is sufficient from electrical safety point of view. Even ISO 22044 / 23953 mentioned 60335-2-89 for electrical component only, not complete standard referred.


			


			The Panel noted that the correct clause of comment is 5.6.


The Panel deliberated and was of the opinion that IEC 60335-2-24 is for household appliance and the water coolers are not household products. Hence, IEC 60335-2-24 is not the correct standard to refer to. Also, IS/IEC 60335-2-89 has been referred to for safety of A3 refrigerants only. As none of manufacturers present during the meeting manufactured water coolers using A3 refrigerants the Panel agreed to make no changes until input is received from manufacturers using A3 refrigerants.





			10. 


			BSL


			5.14


			Last line


			T


			Purpose of easily removable, as customer is not supposed to replace them if required.


			Delete last line


			The Panel noted that the correct clause of comment is 5.15.



The Panel accepted the comment and decided to replace ‘panel’ with ‘enclosure’ in the first line. 


It decided to deliberated again in the next meeting for compliance to thickness and corrosion resistance.








			11. 


			Usha


			5.15


			


			T


			How foamed panels can be removed , only panels required for service and usage can be made removal (front bottom panel & top lid)


			


			The Panel accepted the comment and decided to replace ‘panel’ with ‘enclosure’ in the first line. 





			12. 


			BSL


			5.16


			


			T


			1.5m length to be deleted, any specific reason, data from different manufacturer required to fix it.


			Delete 1.5m


			The Panel noted that the correct clause of comment is 5.17.



It had detailed deliberation and decided to confirm the minimum cord length requirement. Members informed that as per GEM portal the cable length requirement is 1 m in place of 1.5 m mentioned in the present standard. 


Members also informed that GEM portal has its own technical specification and complete IS 1475 (Part 1) is not used. It requested MS to write to GEM for using IS 1475 as reference standard for product compliance.








			13. 


			BSL


			6.1


			


			T


			Title should be “Preparation of the product”



Test conditions are covered in 6.2


			6.1 Preparation of the product


			The Panel accepted the comment and changed the title as follows:



‘Preparation of Test Specimen’





			14. 


			BSL


			6.1.1


			


			T


			This is part of routine test, already mentioned ij clause 13.2


			delete


			The Panel accepted the comment to delete 6.1.1 and suitable add the requirement under routine test.








			15. 


			BSL


			6.1.2


			


			T


			All panels in place, need clarification which panels


			delete


			The Panel revised 6.1.2 as follows:



The drinking water cooler with all panels in place shall be tested in a room in which the temperature can be controlled. Panels should remain in place throughout the entire test.





			16. 


			BSL


			6.1.3


			2nd Para


			T


			Maximum static pressure not defined in Table 1 and testing can be done at single appropriate  value


			Delete Maximum


			 The Panel accepted the comment.





			17. 


			BSL


			6.1.4


			


			T


			Pressure measurement at outlet of faucet is not required, no regulation required for outlet as the outlet is open to atmosphere


			Delete “measuring of pressure”


			 The Panel accepted the comment and revised 6.1.4 as follows:


Water coolers shall have a hand regulated shutoff valve, if necessary, attached at the cooled water outlet faucet for regulating the flow of water and measuring its pressure.





			18. 


			BSL


			6.1.6


			


			T


			Stability is part of test procedure not preparation and already covered in 6.3.1, 4th para


			Delete 6.1.6


			The Panel accepted the comment.





			19. 


			BSL


			6.2.1


			2nd line


			T


			Instrument accuracies defined in clause 12, Uncertainty measurement is not required. 


			Delete 2nd line


			The Panel accepted the comment and revised 6.2.1 as follows:



The temperature data shall be recorded at equal measuring intervals not greater than 1 min. Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be greater than 0.5 K. All temperature measurements shall be recorded to the nearest 0.1 K or better.





			20. 


			Usha


			6.2.1


			


			T


			Data recording for every 15 minutes is mentioned in standard clause 6.3.1 


Need for recording in every 1 minute (as per 6.2.1) or 15 minutes (as per 6.3.1).


			The recording time needs clarity 


			The Panel accepted the comment recommended to revise ‘1 min’ to ‘15 min’ in 6.2.1.





			21. 


			Usha


			6.3


			


			T


			Procedure to check ?


			Compliance requirement to be mentioned


			The Panel informed that compliance to cooling capacity test is provided in clause 8. 





			22. 


			BSL


			6.3 d


			


			T


			Volume of water thru precooler not required as it is part of design. Customer is getting cooling water from the outlet and that is measured as cooling capacity


			Delete d


			The Panel accepted the comment.





			23. 


			BSL


			6.3 f


			


			T


			Special arrangements required to measure voltage at motor terminal. Generally, voltage measured at the plug terminal.


			Delete f


			The Panel did not accept the comment however, edited 6.3 f) as follows:



Test voltage at motor terminal when the cooler is working;









			24. 


			BSL


			6.3


			


			T


			Title of 6 and 6.3 is same, 6.3 should be procedure


			6.3 Test procedure


			 





			25. 


			BSL


			6.3.1


			1st para


			T


			10% variation in Voltage of the rated voltage will cause variation in performance and repeatability will be issue between labs.


			Delete 10% of the motor rated voltage and add 1% of the rated voltage


			





			26. 


			BSL


			6.3.1 


			4th para


			T


			Mechanical equilibrium replace by thermal equilibrium


			Replace mechanical by thermal


			 





			27. 


			BSL


			6.3.1


			Last para


			


			25 cm replace by 30cm, same as freezer and refrigerator standard


			Replace 25 by 30


			 





			28. 


			Usha


			6.31


			


			T


			Start the condensing water cooler unit and regulate the voltage at the service connection to within   10 percent of the motor rated voltage.






			Query- Word Condensing to be removed.



             Voltage tolerance to be mentioned.



             Word motor to be removed.


			





			29. 


			BSL


			6.4.1 d


			


			T


			Flow rate should be 90% of the rated value as 5% tolerance is already given in capacity test. Total 14.9% tolerance will be availed for max operating test.


			90% of the rated capacity


			 





			30. 


			BSL


			6.4.1.1


			


			T 


			See comments for 6.2.1


			


			 





			31. 


			BIS


			6.5, 


			Para 1


			E


			The sentence is unclear:



The pull down test shall be conducted, instead of the one involving continuous flow/storage of water through the unit, the measurement shall be made of the pull down time.


			


			





			32. 


			BIS


			6.5


			


			T


			Compliance requirement of pull down test to be added


			


			





			33. 


			BSL


			6.5


			2nd para 1st line


			T


			Initial temp should be 32+/- 0.5C


			Delete not exceeding 32C and add 32+/-0.5C


			 





			34. 


			BSL


			6.5 


			


			T


			The water outlet temp. is not measured in the case of pull down test. 2nd line to be deleted


			Delete water outlet temp. 16C.


			 





			35. 


			BSL


			6.5


			


			T


			Type test carried out at fixed test condition. Ambient temp to be defined as 43C


			Add ambient temp. 43C


			 





			36. 


			BSL


			10.1


			Last para


			T


			Variation in 2 similar model is not defined in standard, this is part of agreement between supplier and customer.


			Delete last para on variation of 2%


			 





			37. 


			BSL 


			11.1


			


			T


			8.2 and 11.1 last line speak the same language. Delete last line as the tolerance is already defined in clause 8.2


			delete 11.1 last line


			 





			38. 


			BSL 


			13.2.2 & 13.2.3


			


			T


			Routine performance test is not possible by filling water and measuring water temp for each water cooler. Power consumption / current can be measure and checked against the master sample.



Also pull down test without water can be done for storage type water cooler and can be compared against the master sample.


			Redefine the performance test for routine 


			





			39. 


			Usha


			13.2.2






			c)


			T


			c.
Volume of water in litres cooled per hour;    (This test method is not suitable in routine tests in line with the regular production line)


			This test method is not suitable in routine tests in line with the regular production line.


			





			40. 


			Usha


			13.2.3


			


			T


			e.
Temperature of inlet water;



f.
Temperature of outlet water;                 


g.
Pull down time


			All these readings are required or not ?





			





			41. 


			BSL 


			13.2.4


			


			T


			This is not standard requirements and nowhere mentioned in any standard. Manufacturer need to release certificate based on ambient and this may cause confusion at customer end.


			Delete 13.2.4


			





			42. 


			BSL 


			15.1 d


			


			T


			Need to elaborate supply characteristic and this is new requirement in marking clause.


			Delete 15.1 d


			





			43. 


			Usha


			15.1


			h)


			T


			h.
The rate of maximum energy consumption under test conditions laid down in 10 in kWh; 


			Do KWh to be mentioned  or KWh/yr?


			





			44. 


			BIS


			15.1


			


			T


			Type of water cooler to be added in the marking
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FOREWORD


(Adoption clause to be added later on)





India being a tropical country, the consumption of chilled water in places like educational institutions, offices, railway stations, industrial canteens, factories, restaurants, fast food outlets, etc is always high and frequent.  With advancements in technology, water coolers today come with environment-friendly and energy saving options. Such products are also commercially known as Self-Contained Drinking Water Cooler.





This standard was first issued in 1959 and was subsequently revised in 1971, 1978, and 2001. On publication of this standard IS 1475 (Part 1): 2001 ‘Self-contained drinking water coolers — Specification Part 1 Energy consumption and performance’ shall be withdrawn. It was previously decided to split the standard in two parts for performance and energy requirements. However, the revised version will be a composite standard covering all requirements like safety, construction, performance, and energy consumption.





This revision has been contemplated to bring in more clarity in the test procedure and its requirements. The major changes in this revision are as follows:





a) The title and scope have been revised;


b) The requirements for material, refrigerant, compressor, BLDC motor, and three pin plugs have been added;


c) Minimum static head for storage type water coolers is provided in Table 1; and


d) The annual energy consumption test has been added.





Water coolers of bubble type, which may employ bottle or container for storing supply of water to be cooled have been excluded from the scope of this standard. Water purification system like UV C, and reverse osmosis technology integration with water coolers can be evaluated in future as per the market requirements.


  


This standard specifies storage capacity as per current market in India. Higher capacity water coolers are under consideration. There is a possibility of water purifier being incorporated in the water cooler. Once the market availability is established, the same will be added in future.





This standard also provides recommended drinking water requirements for guidance in Annex A.



In view of the prevailing energy scenario in the country, the Government of India is laying emphasis on the energy conservation through various means by emphasizing the use of energy efficiency products. Accordingly, Government of India is considering introduction of scheme of energy labelling for drinking water cooler as this is one of the product which consumes considerable amount of energy.





The use of refrigerant shall be guided by the provision of the Act, Rules and Regulation prescribed by the Ministry of Environment, Forest and Climate Change of India (MoEFCC) from time to time including the phase out period of refrigerant with higher ozone depletion potential (ODP) and global-warming potentials (GWP).





This standard contributes to the Sustainable Development Goal 9 - Industry, Innovation and Infrastructure: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation.





The composition of the Committee responsible for the formulation of this standard is given in Annex (to be added later).





For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.  The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.























DRAFT Indian Standard



Drinking Water Coolers — Specification



( Fourth Revision )





1 SCOPE





1.1 This standard specifies the general construction, performance, safety, and methods of testing of pressure and storage type drinking water coolers up to and including 225 l/h cooling capacity and up to and including 550 l storage capacity. This standard covers the water coolers with rated voltage not exceeding 240 V, 50 Hz a.c. for single phase and 415 V, 50 Hz a.c. for three phase including units with fixed speed and variable speed compressors.


1.2 The drinking water coolers shall be capable of working at any voltage within ±10 percent of the rated voltage.





1.3 The recommended drinking water requirements for various types of services given in Annex A is for information only.





1.4 This standard does not apply to bottled water dispenser which is covered under a separate standard, that is, IS 17681.





Hereafter the word ‘water cooler’ used throughout this standard would refer to drinking water cooler. 





NOTES


1 This standard specifies rated capacity as per prevailing market demand in India. 


2 Water coolers of higher capacity incorporating built-in water purifier is under consideration. 





2 REFERENCES



The standards listed below contain provisions, which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards listed below:








			IS/ISO/IEC No.


			Title





			302 (Part 1) : 2008


			Safety of household and similar electrical appliances: Part 1 General requirements (sixth revision)





			694 : 2010


			Polyvinyl chloride insulated unsheathed and sheathed cables/cords with rigid and flexible conductor for rated voltages up to and including 450/750 V (fourth  revision)





			996 : 2009


			Single phase a.c. induction motors for general purpose (third revision)





			1293 : 2019


			Plugs and socket-outlets for household and similar purposes of rated voltage up to and including 250 V and rated current up to and including 16 A — Specification (fourth  revision)





			1391 (Part 1) : 2017


			Room air conditioners — Specification: Part 1 Unitary air conditioners (third revision)





			IS 2500 (Part 1) : 2000/


ISO 2859-1 : 1999


			Sampling procedure for inspection by attributes: Part 1 Sampling schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection (third revision)





			5522 : 2014


			Stainless steel sheets and strips for utensils — Specification (third revision)





			6911 : 2017


			Stainless steel plate, sheet and strip — Specification (second revision)





			9968 (Part 1): 1988


			Specification for elastomer insulated cables: Part 1 For working voltages up to and including 1100 V (first revision)





			10146 : 1982


			Specification for polyethylene for its safe use in contact with foodstuffs, pharmaceuticals and drinking water





			10151 : 2019


			Polyvinyl chloride (PVC) and its copolymers for its safe use in contact with foodstuffs, pharmaceuticals and drinking water — Specification (first revision)





			10617 : 2018


			Hermetic Compressors — Specification (second revision)





			10910 : 1984


			Specification for polypropylene and its copolymers for its safe use in contact with foodstuffs, pharmaceuticals and drinking water





			IS 16656 : 2017/        


ISO 817 : 2014


			Refrigerants — Designation and safety classification





			17681: 2022


			Bottled water dispensers — Specification





			IS/IEC 60335-2-89


			Household and similar electrical appliances — Safety: Part 2-89 Particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor











3 TERMINOLOGY



For the purpose of this standard, the following definitions shall apply.



3.1 Cooling Capacity Rating of a Drinking Water Cooler — It is the quantity of water cooled under given ambient temperature conditions with a given inlet water temperature and a given outlet water temperature. It shall be expressed as number of litres of water cooled per hour.



3.2 Power Input of a Drinking Water Cooler — It is the total power input in watts when the water cooler is operated under given conditions.





3.3 Self-Contained Drinking Water Cooler/Drinking Water Cooler — A factory-made assembly, in one structure that includes a complete mechanical refrigerating system, which has the primary function of cooling potable water and also a provision for dispensing such water, by either integral or remote means, or both.



3.3.1 Pressure/ Instantaneous Type Drinking Water Cooler — A type of water cooler which employs a refrigeration system (closed cooling chamber/cooling coil) having connections for inlet water under pressure and outlet for cold water without the need of storing water. It may employ faucet/spout for dispensing water.


or





This type of water cooler provides instantaneous cooling of water without the need of storing water and may employ faucet/spout for dispensing water



3.3.2 Storage Type Drinking Water Cooler — A type of water cooler which stores and cools the water in the same container and/or separate containers. Such water coolers may or may not be fitted with plumbing connections for water inlet, drain, overflow, etc.



3.4 Static Head — It is the minimum head in meters of water column required to promote the flow at the rated cooling capacity defined in 3.1 through cooling unit and its controlling valve. This is essentially applicable to pressure type water cooler.



3.5 Storage Capacity of Tank in the Storage Type Water Cooler — It shall be the amount of water in liters that can be drawn from drinking water faucet after the storage tank has been first filled to the level which is normally maintained, either by a water level actuated automatic shut off valve or manually in case of non-plumbing type models.





3.6 Stable Operating Conditions — The stable operating conditions deemed to have been achieved when the outlet water temperature does not vary by more than 0.5 oC while the water is drawn after every 15 min over a period of 2 h.






4 CLASSIFICATION



4.1 Drinking water coolers shall be classified as:





a) Pressure type water coolers; and


b) Storage type water coolers.





4.1.1 Pressure type water coolers shall ordinarily be of the two types as given below:





a) Instantaneous type — This type of water cooler provides instantaneous cooling of water without the need of storing water and may employ faucet/spout for dispensing water; and


b) Faucet Type — This type employs faucet or spout suitable for filling cups, glasses, or other containers.





4.1.2 Storage type water coolers are where water is stored and/or cooled in the same container and/or separate container.





4.1.3 The water cooler with remote type dispensing means have the primary function of cooling potable water for delivery to remotely installed dispensers. Such remotely installed dispensing means are not considered part of the water cooler. Water coolers with remote type dispensing means can be either of pressure type or storage type.





4.2 The water coolers may also employ means of pre-cooling. In another arrangement suction line of refrigeration system may be used to pre-cool incoming water before it enters storage tank.





5 CONSTRUCTION





5.1 The water dispensers shall have adequate mechanical strength and be constructed to withstand handling and transportation. There shall be no sharp edges or corners liable to cause injury to the user in the normal conditions of use.



5.2 Chassis shall be of rigid construction, made of steel or alloy steel members, and coated with anti-rust plating or paint.





NOTE — Wherever there is no external impact, non-metallic parts may be used.


5.3 Cooling unit for storage type water cooler shall consist of storage tank with its surfaces acting as heat exchanger on the exterior. If the heat exchanger consists of cooling coil it shall be bonded to the tank on the exterior and held in good thermal contact. The coil, if prone to rust, shall be given a good coating of suitable rust preventing material.





5.4 Cooling unit for pressure type water cooler shall comprise a suitable heat exchanger designed to promote effective heat transfer. In case of double coil heat exchanger, both coils shall be held in good thermal contact. The portion of the heat exchanger in contact with the cooled water shall be of suitable corrosion resistant alloy so as to keep the water safe for human consumption.



5.5 The condensing unit shall be selected to balance the rated output plus all the losses. If not internally spring mounted, the compressor shall be securely supported on anti-vibration mountings to prevent transmission of mechanical vibrations. Low pressure and high pressure cut outs shall be provided to protect the compressor against unusually low suction and high pressure for water coolers using expansion valve only. This provision, however, will not be applicable to
systems using capillaries. The compressor motor shall be equipped with an overload protection.



5.6 The refrigerant designation and safety classification shall be as per IS 16656/ISO 817. Water coolers having A3 refrigerant shall comply with IS/IEC 60335-2-89 for safety requirements.





NOTE — Any regulation on the use of refrigerant type issued by the appropriate regulatory authority from time to time shall prevail. 





5.7 The refrigerant flow to the low side shall be controlled by expansion valve or capillary preceded by suitable liquid refrigerant drier.





5.8 Thermostat capable of adjustment shall control the automatic operation of the condensing unit to maintain the required temperature of the cooled water.





5.9 In storage type unit, the storage tank shall be of corrosion resistant, non-toxic, non-absorbent, and durable materials. The tank shall be provided, where necessary, with overflow and make up correction with ball float and drain. The construction of the tank shall be such that the possibility of any dirt accumulating in the tank due to rough surface and improper welded joints is eliminated. There shall be no direct contact of any lead-based solder with the water so as to keep the water safe for human consumption.





The material used for the storage tank shall be either of stainless-steel conforming to IS 5522 or IS 6911 or of plastic conforming to IS 10146 or IS 10151 or IS 10910.





5.10 A cleanable or throwaway type strainer (filter) to remove suspended matters from water may also be fitted externally to the water cooler at the inlet to the cooling unit when desired by the purchaser. The filter elements shall not be of asbestos based materials. The filter shall have suitable mesh size (500 µ and more) and shall be free from mercury, lead, aluminium, cadmium, arsenic, and other poisonous materials for human consumption.





5.11 The drain tray shall be made of sufficiently strong corrosion-resistant material which shall not warp or get deteriorated in constant use with cooled water under varying weather conditions. This shall be of ample size to prevent any splash outside its periphery. The drain wherever provided, shall have a suitable strainer so as to prevent this from being clogged.





5.12 The outlet device and its valve for fitting the container or for direct feed shall be drip proof and made of a material which is corrosion resistant or where the material is not corrosion resistant it shall be coated against corrosion so as to keep the water safe for human consumption.



5.13 The thermal insulation for the cooling unit, connections therefrom to the outlets, and for suction pipe of the condensing unit shall be of vapour-proof materials or covered with external vapour-proof barrier. The insulation shall have no interior air gap and shall be of sufficient thickness to prevent condensation on the exterior cold surfaces.





5.14 The inflow drains and overflow connections wherever provided, shall be accessible so as to facilitate easy connection at the time of the installation.





5.15 The panel enclosure of the unit shall be of suitable materials (steel sheets, galvanized iron, aluminium or plastics or decorative laminates) having proper thickness and suitably protected against the corrosion and coated to give decorative finish and long life under condition of use. It shall be easily removable.



5.16 The inspection lid for storage type water cooler shall be of rigid construction and hinged. It shall be provided with a gasket to keep the storage tank dustproof. The internal part of the inspection lid shall be of corrosion resistant material so as not to contaminate the water and make it unsafe for human consumption, if necessary.





5.17 Three-core cable conforming to IS 9968 (Part 1) or IS 694 of at least 1.5 m length shall be provided with each unit. A three-pin plug conforming to IS 1293 and starter, if required, shall be provided at the time of installation.





5.18 Where the static head is in excess of 12 m, a suitable pressure reducing device shall be provided at the time of installation.





5.19 The capacitor type single phase motor shall comply with IS 996. For brushless direct current (BLDC) motor, compliance shall be checked by the tests specified in 5.10 of IS 1391 (Part 1).





5.20 The compressor shall conform to IS 10617. 





4.1.3 The water cooler with remote type dispensing means have the primary function of cooling potable water for delivery to remotely installed dispensers. Such remotely installed dispensing means are not considered part of the water cooler. Water coolers with remote type dispensing means can be either of pressure type or storage type.





4.2 The water coolers may also employ means of pre-cooling. In another arrangement suction line of refrigeration system may be used to pre-cool incoming water before it enters storage tank.








6 COOLING CAPACITY TESTS





6.1 Preparation and Test Conditions



6.1.1 Each specimen tested shall be selected from stock or routine factory production, and shall be representative of construction and adjustments.





6.1.2 The drinking water cooler with all panels in place shall be tested in a room in which the temperature can be controlled. Panels should remain in place throughout the entire test.





6.1.3 Pressure type water coolers shall have an arrangement to maintain a constant head at the inlet of the water coolers. This shall be connected to a pressure water supply which is provided with means of controlling the water pressure.





Pressure type water coolers shall be connected to water supply with maximum and minimum water pressure head as specified in 7.3 and Table 1. 





6.1.4 Water coolers shall have a hand regulated shutoff valve, if necessary, attached at the cooled water outlet faucet for regulating the flow of water and measuring its pressure.

6.1.5 The storage type water cooler shall be tested with the storage tanks filled up to the normal level required for the rated storage capacity.





6.1.6 The water coolers shall be operated until stable operating conditions are reached. 





6.1.7 The water cooler being tested shall be located in a room so that its temperature is not affected by direct radiation to or from external cooling or heating equipment. The air circulation in the room shall be such that the specified uniformity of ambient temperature is obtained without direct draught upon the water cooler under test.





6.1.8 The fan motor and compressor shall be so connected as to facilitate measurement of the power input. 





6.2 Capacity Rating Test Conditions 





The water coolers of all type shall be rated under the following conditions:



a) Ambient temperature 35°C;


b) Inlet water temperature 30oC; and


c) Maximum outlet water temperature 16°C.



6.2.1	The temperature data shall be recorded at equal measuring intervals not greater than 1 min. Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be greater than 0.5 K. All temperature measurements shall be recorded to the nearest 0.1 K or better.





6.3 Cooling Capacity Rating Test





The object of the test is to determine the cooling capacity of a water cooler under rating conditions specified in 6.2. The following shall be measured while carrying out the cooling capacity test:





a) Temperature of inlet water;


b) Temperature of outlet water;


c) Volume of water in liters cooled per hour;


d) Volume of water in liters, by passed per hour through pre-cooler, if provided;


e) Ambient temperature;


f) Voltage at motor terminal when the cooler is working;


g) Power consumption of the unit; and


h) Current taken by the unit.





6.3.1 The procedure given below shall be followed for the cooling capacity test. 





Start the condensing water cooler unit and regulate the voltage at the service connection to within   10 percent of the motor rated voltage.





Adjust the temperature of the inlet water for all types of water coolers or the average temperature of the water coolers to within ± 0.5oC of the rating conditions specified in 6.2. For non-plumbing type storage water coolers, a temporary inlet water connection with a flow regulator/valve shall be provided to facilitate maintenance of constant water level in the tank to rated storage capacity, as specified by the manufacturer.





The temperature control device shall be bridged so that continuous operation during the test is assured.





Operate the water cooler until steady temperatures and until mechanical equilibrium are established. For storage type water cooler, the water cooler shall be run for a time depending upon storage and cooling capacity so as to ensure that a stable outlet water temperature is established.



At an interval of 15 min record readings of the measurements stated in 6.3. 





Continue the test until eight successive readings of outlet water temperature are steady, with individual readings varying within ± 0.5oC and average of such readings conforming to 6.2.





Ambient temperatures shall be maintained within ± 1oC of the specified value and shall be measured at points located 25 cm from the sides other than the sides in which the condenser outlet is located, on the perpendicular passing through the geometrical centers of the surfaces of these sides.



The evaluation and report of cooling capacity rating test results shall be as follows:





a) The cooling capacity rating of the cooler tested shall be the average of the eight successive readings recorded; and


b) The test report shall contain the measurements of parameters given in 6.3 (a) to (h) after specified rating conditions have become established.





6.4 Maximum Operating Condition Test 





6.4.1 Test Conditions





The water coolers of all types shall perform satisfactorily and meet the requirements given in 6.4.2 when tested under the following conditions:





a) Ambient temperature 43°C;


b) Inlet water temperature 35oC;


c) Maximum outlet water temperature 21oC;


d) Water flow rate maintained at 90 percent of the capacity as determined under the conditions specified in 6.2; and


e) Supply voltage at 90 percent and 110 percent of rated voltage.





6.4.1.1	Temperature data shall be recorded at equal measuring intervals not greater than 1 min. Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be greater than 0.5 K. All temperature measurements shall be recorded to the nearest 0.1 K or better.



6.4.2 Maximum Operating Condition Test





The water coolers shall be tested at the conditions specified in 6.4.1. The water cooler shall operate continuously for a period of 2 h after the test conditions are established without tripping of motor overload protective device.





6.5 Pull Down Test





The pull down test shall be conducted, instead of the one involving continuous flow/storage of water through the unit, the measurement shall be made of the pull down time. 





When the initial water temperature, not exceeding 32oC, drops down by at least 16oC during the test, the outlet temperature shall be less than or equal to 16°C. Measurement shall also be made of the following, which shall be compared with the results of a type tested and approved unit, under the same temperature conditions: 





a) Ambient temperature;


b) Initial water temperature;


c) Final water temperature;


d) Pull down time; 


e) Voltage;


f) Current; and


g) Power consumption.





The initial and final temperature of the water shall be measured in the top layer of the water surface in the tank after thoroughly mixing the water. When the initial water temperature, not exceeding 32 oC, drops down by at least 16 oC during the test, measurement shall be compared with the results of a type tested and approved unit, under the prevailing ambient conditions.








7 PUBLISHED RATINGS



7.1 Published ratings shall include the rated cooling capacity under the conditions specified in 6.2.



7.2 The recommended sizes, capacity ratings, and static heads for storage type water coolers shall be as given in Table 1.





7.3 It is recommended that static water head in the inlet pipe, wherever provided, shall not exceed 12 m in any type of water cooler. 








Table 1 Minimum Static Head for Storage Type Water Coolers
( Clause 7.2 )





			Sl No.


			Size


			Colling Capacity Rating


			Storage Capacity for Storage Type Water Coolers


			Minimum Static Head 





			


			


			(l/h)


			(L)


			(m /kg/cm2)





			(1)


			(2)


			(3)


			(4)


			(5)





			i) 


			0


			5


			5, 10, and 15


			3/0.3*





			ii) 


			1


			10


			10, 20, and 30


			3/0.3*





			iii) 


			2


			15


			15, 30, and 40


			3/0.3*





			iv) 


			3


			30


			30, 40, and 60


			3/0.3*





			v) 


			4


			40


			40, 60, and 80


			4.5/0.45*





			vi) 


			5


			60


			60, 80, and 120


			4.5/0.45*





			vii) 


			6


			80


			80, 120, and 225


			4.5/0.45*





			viii) 


			7


			120


			120, 225, and 300


			4.5/0.45*





			ix) 


			8


			150


			150, 300, and 400


			4.5/0.45*





			x) 


			9


			225


			225 ,400, and 550


			4.5/0.45*








*The figure mentioned corresponds to the pressure to be maintained to achieve the static head



NOTE — Requirements given in Table 1 are not applicable for pressure type water coolers.





8 TOLERANCES





8.1 To comply with this standard, declared or reported water cooler ratings shall be based on conditions specified in 6.2 and shall be such that performance of any unit shall have a capacity not less than 95 percent of the stated cooling capacity.





8.2 The storage capacity of the storage type water coolers shall not be less than 95 percent of the values specified.





9 MAXIMUM POWER CONSUMPTION TEST





9.1 The power consumption for water coolers tested under test conditions laid down in 6.2 shall not be more than the values given in Table 2 for respective capacity rating.





Table 2 Power Consumption


( Clause 9.1 ) 





			Sl No.


			Cooling Capacity Rating


(l/h)


			Maximum Power Consumption 


(W)





			(1)


			(2)


			(3)





			i) 


			5


			175





			ii) 


			10


			270





			iii) 


			15


			300





			iv) 


			30


			400





			v) 


			40


			575





			vi) 


			60


			775





			vii) 


			80


			950





			viii) 


			120


			1 300





			ix) 


			150


			1 550





			x) 


			225


			2 200














10 ENERGY CONSUMPTION TEST





10.1 The test conditions and the test set up shall be as given in 6.1 and 6.2. 





For storage type water cooler, the water withdrawal shall be taken for 6 h at rated cooling capacity. For every 1 h, minimum 4 readings of outlet water temperature to be recorded and which shall be in accordance with the test procedure given in capacity rating test. 


Annual energy consumption shall be calculated based on water withdrawal of 6 h per day using the following equation.


EAEC = ETOTAL x 2 x 365


where,


   AEC = Annual energy consumption in kWh; and


   ETOTAL  =  total energy consumption (in kWh) in 6 h stable period.


ETOTAL is multiplied by 2 as total 12 h have been considered as number of hours the water cooler is switched on per day and 365 is the number of days in a year.


For instantaneous type water cooler, 15 min water withdrawal will be done for 6 h at rated cooling capacity. For every 1 h, minimum 4 readings of outlet water temperature to be recorded and which shall be within performance test.


The variation in the energy consumption value between the two units of same type and rating shall be within 2 percent.  	





11 STORAGE CAPACITY TEST





11.1 The storage tank shall be first filled up to its full capacity to the level which is normally maintained either by a water level actuated automatic shut off valve or manually. The water from the tank shall be withdrawn and ensured using a measuring jar. 





11.2 The quantity of water measured shall be not less than 5 percent of the declared/rated tank capacity.  





12 INSTRUMENTS





12.1 Temperature measurement shall be made with one or more of the following instruments:





a) Mercury-in-glass thermometers;


b) Thermocouples;


c) Electric resistance thermometers; or


d) Electric resistance measuring instruments having accuracy 0.2 percent of the scale.





12.1.1 Accuracy of measurement shall be within ± 0.25° C.





12.2 Electrical measurements shall be made with indicating instrument.





12.2.1 The accuracy of indicating instruments shall be within 0.5 percent of the full-scale reading.



12.3 Volume measurement shall be made with one or more of the following instruments:



a) Liquid quantity measuring device, measuring either volume or weigh; or


b) Liquid flow meter.



12.3.1 Accuracy of measurement shall be within ±1 percent.





12.4 The smallest division on the scale of any instrument shall not exceed twice the specified accuracy for it.





13 SCHEDULE OF TESTS



13.1 Type Tests



The tests specified in this standard shall constitute the type tests and shall be carried out on two samples of the same type and rating selected preferably at random from a regular production lot. Before commencement of the tests, the water coolers shall be visually examined and inspected for obvious visual defects in respect of components, parts and their assembly, construction mechanical hazards, markings, provision of suitable terminals for supply connections, earthing, and the effectiveness of screws and connections. The external surface finish shall be even and free from finishing defects. The following shall constitute the type tests: 





a) Protection against electric shock (see 8 of IS 302-1);


b) High voltage (electric strength) test (see 13.3 of IS 302-1);


c) Leakage current tests (see 13.2 of IS 302-1);


d) Provision for earthing (see 27.5 of IS 302-1);


e) Cooling capacity rating test (see 6.3); 


f) Maximum operating condition test (see 6.4);


g) Power consumption test (see 9);


h) Energy consumption test (see 10); and


j)    Storage capacity test (see 11).





13.1.3	The type test report shall also contain the following identification data:





a) Name-plate data of water cooler;


b) Name-plate data of compressor;


c) Type of water cooler; 


d) Motor nameplate data; and


e) Name of the refrigerant.





13.2 Routine Tests



13.2.1	Every water cooler, after completion, shall be subjected to the following routine tests at the manufacturer’s works:





a) Performance test (see 13.2.2);


b) Earthing continuity test (see A-1 of IS 302-1); and


c) High voltage test (see A-2 of IS 302-1). 



13.2.2	 Performance Test





For pressure type water cooler, measurement shall be made of the following under the prevailing ambient conditions and the performance parameters given from (a) to (g) shall be compared with the results of the unit which has already passed the type test:





a) Temperature of inlet water;


b) Temperature of outlet water;


c) Volume of water in litres cooled per hour;


d) Ambient temperature;


e) Voltage at motor terminal;


f) Power consumption; and


g) Current.





13.2.3 For storage type water coolers pull down test may be conducted instead of one involving continuous flow of water through the unit. Measurement shall also be made of the following:





a) Ambient temperature;


b) Voltage; 


c) Current; and 


d) Power consumption.





Measurement shall be compared with the results of a type tested and approved unit under the same prevailing ambient conditions.


 


13.2.4 The manufacturer shall furnish with each water cooler a certificate that the routine tests specified in 13.2 have been conducted in accordance with the prescribed procedure and that the unit conforms to the requirements of this standard.





13.3 Acceptance Tests



The following tests shall constitute the acceptance tests. The sample size and the compliance level shall be as specified in IS 2500 (Part 1).  





a) High voltage (electric strength) test (see 13.3 of IS 302-1);


b) Leakage current tests (see 13.3 of IS 302-1);


c) Cooling capacity rating test (see 6.3);


d) Power consumption test (see 9); 


e) Energy consumption test (see 10);


f) Storage capacity test (see 11); and


g) Pull down test (see 6.5).





14 MANUFACTURER’S CERTIFICATE





14.1 The manufacturer shall furnish with each water cooler a copy of the type test certificate, if required by the customer, and shall also certify that the water cooler has been manufactured according to the type tested by the testing authority and that it conforms to the requirements of this standard.



15 MARKING AND INFORMATION





15.1 Each water cooler shall have the following information marked in a permanent and legible manner in a location where it is easily accessible and easily visible after installation:	





a) Name-plate data of water cooler including make, model, and serial number of the unit;


b) The name and quantity of refrigerant;


c) Rated voltage and frequency;


d) Supply characteristics;


e) Cooling capacity;


f) Wiring diagram;


g) Full load current; 


h) The rate of maximum energy consumption under test conditions laid down in 10 in kWh; 


j)    Marking of earthing terminal; and


k)   Manufacturers name/trademark and country of manufacture.





15.2 BIS Certification Marking



15.2.1 The water cooler may also be marked with the Standard Mark.





15.2.2 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.






ANNEX A


Recommended Drinking Water Requirements for Various Types Of Service


( Clause 1.3 )





( Informative )








			Sl No.


			Type of Service





			Requirement








			(1)


			(2)


			(3)





			i) 


			Office


			0.166 litre/person/hour





			ii) 


			Light manufacturing


			0.5 litre/person/hour





			iii) 


			Heavy manufacturing


			1.0 litre/person/hour





			iv) 


			Heavy manufacturing


			1.0 litre/person/hour





			v) 


			Restaurant


			0.5 litre/person/hour





			vi) 


			Cafeteria


			0.33 litre/person/hour





			vii) 


			Cinema


			6 liter/100 seats





			viii) 


			Theatre


			6 liter/100 seats





			ix) 


			School


			0.166 litre/person/hour





			x) 


			Hospitals: per bed per attendant


			0.33 litre





			xi) 


			Hotels


			0.33 litre/hour/room





			xii) 


			Public fountains, parks, fairs, etc


			120-160 litres/hour





			xiii) 


			Departmental stores, hostel, and offices building lobby


			23-28 litres/hour fountain
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		6th Panel meeting on IS 1475 (Part 1) Self-contained drinking water coolers  under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Thursday, 

1st June 2023

		1430-1645 h

		Web meeting









MEMBERS PARTICIPATED: Annex I

Item 0       WELCOME AND OPENING REMARKS



0.1 Welcome & Opening remarks by Head (MED), BIS 



On behalf of H(MED), Ms. Khushbu Jyotsna Kindo (MS) welcomed the Convener and the participants.



0.2 Welcome Opening remarks by Convener



Shri Srinivasu Voltas (Convener) also welcomed the participants and wished for a fruitful deliberation for disposing remaining comments.

Item 1 CONFIRMATION OF MINUTES

The Panel confirmed the minutes of the meeting.

Item 2 PANEL COMPOSITION

The Panel noted the present composition of the Panel as follows:

i) Shri Srinivasu Voltas (Convener); 

ii) Shri Sheshadri H G, Voltas; 

iii) Shri Sunil Jain, Blue Star; 

iv) Shri Sushil Kumar, Blue Star; 

v) Shri Pramod Trivedi, Usha Pvt. Ltd.; 

vi) Shri Vikas Dua, Usha Pvt. Ltd.; 

vii) Shri Prashant Hanwante, Veeline Media Limited; 

viii) Shri Satish Kumar, UL; 

ix) Shri C M Pathak, Intertek; 

x) Shri P K Mukherjee, Personal Capacity; and 

x) Representative from Carrier Midea.

Item 3 ITEM FOR DISCUSSION

The Panel noted the decision of the 37th meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 held on 17th April 2023 held at BIS HQ, New Delhi.

The Panel further noted the information provided in the Agenda and deliberated on the comments received from Shri Sunil Jain of M/s Blue Star, Shri Chethan Tholpady of M/s Emerson, Shri Vikas Dua of M/s Usha International Ltd., and Ms Khushbu Jyotsna Kindo, MS (BIS) as attached.







The draft edited during the meeting is also attached.







The Panel agreed to put up the recommendation for finalization to the MED03 Sectional Committee. 

Item 4 ANY OTHER BUSINESS

There being no other business, the meeting ended with thanks to the Convener and participants.
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06th Panel Meeting of MED 03:P18 on 

IS 1475 (Part 1) ‘Self-contained drinking water coolers’ 

	(01-06-2023)

Present Members



		Sl. No

		Organization

		Member

		Email

		Contact



		1. 

		Voltas Limited

		Shri Srinivasu Moturi (Convenor)

		vasu@voltas.com

		9910013204



		2. 

		Blue Star Limited, Mumbai

		Shri Sunil Kumar Jain

		suniljain@bluestarindia.com

		9930966872



		3. 

		In Personal Capacity

		Shri P K Mukherjee 

		pkmukherjee09@yahoo.com

		9910013204



		4. 

		UL India Private Limited, Bengaluru

		Shri Satish Kumar

		satish.kumar@ul.com

		8130427334



		5. 

		Usha International Limited

		Shri Vikas Dua

		vikas_dua@usha.com

		-



		6. 

		Usha International Limited

		Shri Pramod Trivedi

		pramod_trivedi@usha.com

		-



		7. 

		(Invitee)

		Shri H G Sheshadri 

		hgsheshadri@gmail.com

		-







BIS Directorate:

8. Ms. Khushbu Jyotsna Kindo, Sc. C, MS, MED (03)
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			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)


			(8)











			1. 


			BSL


			1.2


			


			T


			Should be part of Max operating test


			1.2 to be deleted and already added in clause 6.4


			The Panel accepted the comment and recommended to delete 1.2 as voltage requirement provided in 6.4 e).





			2. 


			BSL


			1.3


			


			T


			Should be part of clause 3.3 definition of Drinking water cooler


			1.3 to be deleted and add in 3.3 or suitable clause


			The Panel had detailed deliberation and did not accept the comment as this is an informative Annex and cannot be a part of definition. In the previous meeting, the Panel had taken a conscious decision of removing it from Performance Requirement (clause 5.4) to the scope.





			3. 


			BSL


			3.3


			


			T


			Manufacturer does not mention remote dispensing in manual / catalogue. Water temp. is measured just outlet of the product.


			Remote word to be deleted


			The Panel did not accept the comment as members informed that there are water coolers with remote means of dispensing water from coolers.





			4. 


			BSL


			3.3.1


			


			T


			Instantaneous water cooler to be defined


			Cooling chamber or long water pipe


			The Panel accepted the comment and redefined the definitions as follows:


3.3.1 Pressure/ Instantaneous Type Drinking Water Cooler — A type of water cooler which employs a refrigeration system (cooling coil) having connections for inlet water under pressure and outlet for cold water without the need of storing water. It may employ faucet/spout for dispensing water.


3.3.2 Storage Type Drinking Water Cooler — A type of water cooler which stores and cools the water in the same container and/or separate containers. Such water coolers may or may not be fitted with plumbing connections for water inlet, drain, overflow, etc.





			5. 


			BSL


			4.1.1


			


			T


			Faucet is available with all. Pressure type – Instantaneous No storage, Fountain type. Need to review the test conditions for fountain type.


			


			The Panel had detailed deliberation on the classification and recommended to delete 4.1.1 and 4.1.2 as they are not correct classification of products available in the Indian market. 





			6. 


			BSL


			4.1.3


			


			T


			Remote dispensing is application by customer, not designed by manufacturer. Remote dispensing can be described as informative purpose.


			


			Manufacturer informed that product comes with remote dispensing feature and hence should be retained. The Panel recommended to delete 4.1.3 as it is not a part of classification and place it under clause 5. 





			7. 


			BSL


			4.2


			


			T


			Should be part of construction, need to define the objective of this feature and any testing required for validation


			Add in clause 5.2


			The Panel accepted the comment and recommended to delete 4.2 as it is not part of classification and place it under clause 5. It was informed that it is an optional requirement and no testing is required for validation.





			8. 


			EM


			5.1 thro; 5.18


			


			T


			Material or layout related guidelines not required considering technology changes nor they are mentioned in international standard


			remove such guidelines which are not required to be evaluated


			The Panel did not accept the comment as Indian Standard provides general construction requirement including material requirement wherever required. As the product is used for drinking water, food grade materials have been specified for safety of users.





			9. 


			BSL


			5.5


			


			T


			IEC 60335-2-89 – need to review the scope from water cooler perspective. 60335-2-24 is sufficient from electrical safety point of view. Even ISO 22044 / 23953 mentioned 60335-2-89 for electrical component only, not complete standard referred.


			


			The Panel noted that the correct clause of comment is 5.6.


The Panel deliberated and was of the opinion that IEC 60335-2-24 is for household appliance and the water coolers are not household products. Hence, IEC 60335-2-24 is not the correct standard to refer to. Also, IS/IEC 60335-2-89 has been referred to for safety of A3 refrigerants only. As none of manufacturers present during the meeting manufactured water coolers using A3 refrigerants the Panel agreed to make no changes until input is received from manufacturers using A3 refrigerants.





			10. 


			BSL


			5.14


			Last line


			T


			Purpose of easily removable, as customer is not supposed to replace them if required.


			Delete last line


			The Panel noted that the correct clause of comment is 5.15.



The Panel accepted the comment and decided to replace ‘panel’ with ‘enclosure’ in the first line. 


It decided to deliberated again in the next meeting for compliance to thickness and corrosion resistance.








			11. 


			Usha


			5.15


			


			T


			How foamed panels can be removed , only panels required for service and usage can be made removal (front bottom panel & top lid)


			


			The Panel accepted the comment and decided to replace ‘panel’ with ‘enclosure’ in the first line. 





			12. 


			BSL


			5.16


			


			T


			1.5m length to be deleted, any specific reason, data from different manufacturer required to fix it.


			Delete 1.5m


			The Panel noted that the correct clause of comment is 5.17.



It had detailed deliberation and decided to confirm the minimum cord length requirement. Members informed that as per GEM portal the cable length requirement is 1 m in place of 1.5 m mentioned in the present standard. 


Members also informed that GEM portal has its own technical specification and complete IS 1475 (Part 1) is not used. It requested MS to write to GEM for using IS 1475 as reference standard for product compliance.








			13. 


			BSL


			6.1


			


			T


			Title should be “Preparation of the product”



Test conditions are covered in 6.2


			6.1 Preparation of the product


			The Panel accepted the comment and changed the title as follows:



‘Preparation of Test Specimen’





			14. 


			BSL


			6.1.1


			


			T


			This is part of routine test, already mentioned ij clause 13.2


			delete


			The Panel accepted the comment to delete 6.1.1 and suitable add the requirement under routine test.








			15. 


			BSL


			6.1.2


			


			T


			All panels in place, need clarification which panels


			delete


			The Panel revised 6.1.2 as follows:



The drinking water cooler with all panels in place shall be tested in a room in which the temperature can be controlled. Panels should remain in place throughout the entire test.





			16. 


			BSL


			6.1.3


			2nd Para


			T


			Maximum static pressure not defined in Table 1 and testing can be done at single appropriate  value


			Delete Maximum


			 The Panel accepted the comment.





			17. 


			BSL


			6.1.4


			


			T


			Pressure measurement at outlet of faucet is not required, no regulation required for outlet as the outlet is open to atmosphere


			Delete “measuring of pressure”


			 The Panel accepted the comment and revised 6.1.4 as follows:


Water coolers shall have a hand regulated shutoff valve, if necessary, attached at the cooled water outlet faucet for regulating the flow of water and measuring its pressure.





			18. 


			BSL


			6.1.6


			


			T


			Stability is part of test procedure not preparation and already covered in 6.3.1, 4th para


			Delete 6.1.6


			The Panel accepted the comment.





			19. 


			BSL


			6.2.1


			2nd line


			T


			Instrument accuracies defined in clause 12, Uncertainty measurement is not required. 


			Delete 2nd line


			The Panel accepted the comment and revised 6.2.1 as follows:



The temperature data shall be recorded at equal measuring intervals not greater than 1 min. Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be greater than 0.5 K. All temperature measurements shall be recorded to the nearest 0.1 K or better.





			20. 


			Usha


			6.2.1


			


			T


			Data recording for every 15 minutes is mentioned in standard clause 6.3.1 


Need for recording in every 1 minute (as per 6.2.1) or 15 minutes (as per 6.3.1).


			The recording time needs clarity 


			The Panel accepted the comment recommended to revise ‘1 min’ to ‘15 min’ in 6.2.1.





			21. 


			Usha


			6.3


			


			T


			Procedure to check ?


			Compliance requirement to be mentioned


			The Panel informed that compliance to cooling capacity test is provided in clause 8. 





			22. 


			BSL


			6.3 d


			


			T


			Volume of water thru precooler not required as it is part of design. Customer is getting cooling water from the outlet and that is measured as cooling capacity


			Delete d


			The Panel accepted the comment.





			23. 


			BSL


			6.3 f


			


			T


			Special arrangements required to measure voltage at motor terminal. Generally, voltage measured at the plug terminal.


			Delete f


			The Panel did not accept the comment however, edited 6.3 f) as follows:



Test voltage at motor terminal when the cooler is working;









			24. 


			BSL


			6.3


			


			T


			Title of 6 and 6.3 is same, 6.3 should be procedure


			6.3 Test procedure


			The Panel accepted the comment and recommended that the main title will be cooling capacity and sub clauses will be condition , test procedure, so on





			25. 


			BSL


			6.3.1


			1st para


			T


			10% variation in Voltage of the rated voltage will cause variation in performance and repeatability will be issue between labs.


			Delete 10% of the motor rated voltage and add 1% of the rated voltage


			 The Panel accepted the comment to add ‘within 1 %.’








			26. 


			BSL


			6.3.1 


			4th para


			T


			Mechanical equilibrium replace by thermal equilibrium


			Replace mechanical by thermal


			 The Panel accepted the comment.





			27. 


			BSL


			6.3.1


			Last para


			


			25 cm replace by 30cm, same as freezer and refrigerator standard


			Replace 25 by 30


			 The Panel accepted the comment.





			28. 


			Usha


			6.31


			


			T


			Start the condensing water cooler unit and regulate the voltage at the service connection to within   10 percent of the motor rated voltage.






			Query- Word Condensing to be removed.



             Voltage tolerance to be mentioned.



             Word motor to be removed.


			The Panel recommended as follows:



“Start the water cooler unit and regulate the voltage at the service connection to within 1 percent of the rated voltage.”








			29. 


			BSL


			6.4.1 d


			


			T


			Flow rate should be 90% of the rated value as 5% tolerance is already given in capacity test. Total 14.9% tolerance will be availed for max operating test.


			90% of the rated capacity


			The Panel accepted the comment and modified as follows:


Water flow rate maintained at 90 percent of the rated capacity as per the conditions specified in 6.2





			30. 


			BSL


			6.4.1.1


			


			T 


			See comments for 6.2.1


			


			 See decision above





			31. 


			BIS


			6.5, 


			Para 1


			E


			The sentence is unclear:



The pull down test shall be conducted, instead of the one involving continuous flow/storage of water through the unit, the measurement shall be made of the pull down time.


			


			The Panel edited the Pull down test for better clarity. It clarified that it is a type test. It further recommended that the compliance requirement shall be  ‘As declared by manufacturer within +/- 10%’.





			32. 


			BIS


			6.5


			


			T


			Compliance requirement of pull down test to be added


			


			The Panel recommended that the compliance requirement shall be  ‘As declared by manufacturer within +/- 10%’.





			33. 


			BSL


			6.5


			2nd para 1st line


			T


			Initial temp should be 32+/- 0.5C


			Delete not exceeding 32C and add 32+/-0.5C


			 The Panel accepted the comment.





			34. 


			BSL


			6.5 


			


			T


			The water outlet temp. is not measured in the case of pull down test. 2nd line to be deleted


			Delete water outlet temp. 16C.


			 The Panel recommended to delete the word ‘outlet’





			35. 


			BSL


			6.5


			


			T


			Type test carried out at fixed test condition. Ambient temp to be defined as 43C


			Add ambient temp. 43C


			 The Panel did not accept the comment.





			36. 


			BSL


			10.1


			Last para


			T


			Variation in 2 similar model is not defined in standard, this is part of agreement between supplier and customer.


			Delete last para on variation of 2%


			 The Panel accepted the comment and modified as follows:


The energy consumption of the water cooler shall be less than the 110 percent of the rated energy consumption.










			37. 


			BSL 


			11.1


			


			T


			8.2 and 11.1 last line speak the same language. Delete last line as the tolerance is already defined in clause 8.2


			delete 11.1 last line


			The Panel accepted the comment and modified as follows:


11.1 The storage tank shall be filled up to its full capacity by flow meter or measuring jar.



11.2 The storage capacity shall be as per 8.2.  









			38. 


			BSL 


			13.2.2 & 13.2.3


			


			T


			Routine performance test is not possible by filling water and measuring water temp for each water cooler. Power consumption / current can be measure and checked against the master sample.



Also pull down test without water can be done for storage type water cooler and can be compared against the master sample.


			Redefine the performance test for routine 


			The Panel accepted the comment in principle and modified as follows:



For storage type water coolers pull down test shall be conducted without water.





			39. 


			Usha


			13.2.2






			c)


			T


			c.
Volume of water in litres cooled per hour;    (This test method is not suitable in routine tests in line with the regular production line)


			This test method is not suitable in routine tests in line with the regular production line.


			The Panel did not accept the comment and recommended that no change is required.





			40. 


			Usha


			13.2.3


			


			T


			e.
Temperature of inlet water;



f.
Temperature of outlet water;                 


g.
Pull down time


			All these readings are required or not ?





			The Panel recommended that all these readings are required.





			41. 


			BSL 


			13.2.4


			


			T


			This is not standard requirements and nowhere mentioned in any standard. Manufacturer need to release certificate based on ambient and this may cause confusion at customer end.


			Delete 13.2.4


			The Panel accepted the comment.





			42. 


			BSL 


			15.1 d


			


			T


			Need to elaborate supply characteristic and this is new requirement in marking clause.


			Delete 15.1 d


			The Panel accepted the comment.





			43. 


			Usha


			15.1


			h)


			T


			h.
The rate of maximum energy consumption under test conditions laid down in 10 in kWh; 


			Do KWh to be mentioned  or KWh/yr?


			The Panel informed that it shall be ‘KWh’.





			44. 


			BIS


			15.1


			


			T


			Type of water cooler to be added in the marking


			


			The Panel accepted the comment.
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FOREWORD


(Adoption clause to be added later on)





India being a tropical country, the consumption of chilled water in places like educational institutions, offices, railway stations, industrial canteens, factories, restaurants, fast food outlets, etc is always high and frequent.  With advancements in technology, water coolers today come with environment-friendly and energy saving options. Such products are also commercially known as Self-Contained Drinking Water Cooler.





This standard was first issued in 1959 and was subsequently revised in 1971, 1978, and 2001. On publication of this standard IS 1475 (Part 1): 2001 ‘Self-contained drinking water coolers — Specification Part 1 Energy consumption and performance’ shall be withdrawn. It was previously decided to split the standard in two parts for performance and energy requirements. However, the revised version will be a composite standard covering all requirements like safety, construction, performance, and energy consumption.





This revision has been contemplated to bring in more clarity in the test procedure and its requirements. The major changes in this revision are as follows:





a) The title and scope have been revised;


b) The requirements for material, refrigerant, compressor, BLDC motor, and three pin plugs have been added;


c) Minimum static head for storage type water coolers is provided in Table 1; and


d) The annual energy consumption test has been added.





Water coolers of bubble type, which may employ bottle or container for storing supply of water to be cooled have been excluded from the scope of this standard. Water purification system like UV C, and reverse osmosis technology integration with water coolers can be evaluated in future as per the market requirements.


  


This standard specifies storage capacity as per current market in India. Higher capacity water coolers are under consideration. There is a possibility of water purifier being incorporated in the water cooler. Once the market availability is established, the same will be added in future.





This standard also provides recommended drinking water requirements for guidance in Annex A.



In view of the prevailing energy scenario in the country, the Government of India is laying emphasis on the energy conservation through various means by emphasizing the use of energy efficiency products. Accordingly, Government of India is considering introduction of scheme of energy labelling for drinking water cooler as this is one of the product which consumes considerable amount of energy.





The use of refrigerant shall be guided by the provision of the Act, Rules and Regulation prescribed by the Ministry of Environment, Forest and Climate Change of India (MoEFCC) from time to time including the phase out period of refrigerant with higher ozone depletion potential (ODP) and global-warming potentials (GWP).





This standard contributes to the Sustainable Development Goal 9 - Industry, Innovation and Infrastructure: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation.





The composition of the Committee responsible for the formulation of this standard is given in Annex (to be added later).





For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.  The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.























DRAFT Indian Standard



Drinking Water Coolers — Specification



( Fourth Revision )





1 SCOPE





1.1 This standard specifies the general construction, performance, safety, and methods of testing of pressure and storage type drinking water coolers up to and including 225 l/h cooling capacity and up to and including 550 l storage capacity. This standard covers the water coolers with rated voltage not exceeding 240 V, 50 Hz a.c. for single phase and 415 V, 50 Hz a.c. for three phase including units with fixed speed and variable speed compressors.


1.2 The drinking water coolers shall be capable of working at any voltage within ±10 percent of the rated voltage.





1.3 The recommended drinking water requirements for various types of services given in Annex A is for information only.





1.4 This standard does not apply to bottled water dispenser which is covered under a separate standard, that is, IS 17681.





Hereafter the word ‘water cooler’ used throughout this standard would refer to drinking water cooler. 





NOTES


1 This standard specifies rated capacity as per prevailing market demand in India. 


2 Water coolers of higher capacity incorporating built-in water purifier is under consideration. 





2 REFERENCES



The standards listed below contain provisions, which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards listed below:








			IS/ISO/IEC No.


			Title





			302 (Part 1) : 2008


			Safety of household and similar electrical appliances: Part 1 General requirements (sixth revision)





			694 : 2010


			Polyvinyl chloride insulated unsheathed and sheathed cables/cords with rigid and flexible conductor for rated voltages up to and including 450/750 V (fourth  revision)





			996 : 2009


			Single phase a.c. induction motors for general purpose (third revision)





			1293 : 2019


			Plugs and socket-outlets for household and similar purposes of rated voltage up to and including 250 V and rated current up to and including 16 A — Specification (fourth  revision)





			1391 (Part 1) : 2017


			Room air conditioners — Specification: Part 1 Unitary air conditioners (third revision)





			IS 2500 (Part 1) : 2000/


ISO 2859-1 : 1999


			Sampling procedure for inspection by attributes: Part 1 Sampling schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection (third revision)





			5522 : 2014


			Stainless steel sheets and strips for utensils — Specification (third revision)





			6911 : 2017


			Stainless steel plate, sheet and strip — Specification (second revision)





			9968 (Part 1): 1988


			Specification for elastomer insulated cables: Part 1 For working voltages up to and including 1100 V (first revision)





			10146 : 1982


			Specification for polyethylene for its safe use in contact with foodstuffs, pharmaceuticals and drinking water





			10151 : 2019


			Polyvinyl chloride (PVC) and its copolymers for its safe use in contact with foodstuffs, pharmaceuticals and drinking water — Specification (first revision)





			10617 : 2018


			Hermetic Compressors — Specification (second revision)





			10910 : 1984


			Specification for polypropylene and its copolymers for its safe use in contact with foodstuffs, pharmaceuticals and drinking water





			IS 16656 : 2017/        


ISO 817 : 2014


			Refrigerants — Designation and safety classification





			17681: 2022


			Bottled water dispensers — Specification





			IS/IEC 60335-2-89


			Household and similar electrical appliances — Safety: Part 2-89 Particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor











3 TERMINOLOGY



For the purpose of this standard, the following definitions shall apply.



3.1 Cooling Capacity Rating of a Drinking Water Cooler — It is the quantity of water cooled under given ambient temperature conditions with a given inlet water temperature and a given outlet water temperature. It shall be expressed as number of litres of water cooled per hour.



3.2 Power Input of a Drinking Water Cooler — It is the total power input in watts when the water cooler is operated under given conditions.





3.3 Self-Contained Drinking Water Cooler/Drinking Water Cooler — A factory-made assembly, in one structure that includes a complete mechanical refrigerating system, which has the primary function of cooling potable water and also a provision for dispensing such water, by either integral or remote means, or both.



3.3.1 Pressure/ Instantaneous Type Drinking Water Cooler — A type of water cooler which employs a refrigeration system (closed cooling chamber/cooling coil) having connections for inlet water under pressure and outlet for cold water without the need of storing water. It may employ faucet/spout for dispensing water.


or





This type of water cooler provides instantaneous cooling of water without the need of storing water and may employ faucet/spout for dispensing water



3.3.2 Storage Type Drinking Water Cooler — A type of water cooler which stores and cools the water in the same container and/or separate containers. Such water coolers may or may not be fitted with plumbing connections for water inlet, drain, overflow, etc.



3.4 Static Head — It is the minimum head in meters of water column required to promote the flow at the rated cooling capacity defined in 3.1 through cooling unit and its controlling valve. This is essentially applicable to pressure type water cooler.



3.5 Storage Capacity of Tank in the Storage Type Water Cooler — It shall be the amount of water in liters that can be drawn from drinking water faucet after the storage tank has been first filled to the level which is normally maintained, either by a water level actuated automatic shut off valve or manually in case of non-plumbing type models.





3.6 Stable Operating Conditions — The stable operating conditions deemed to have been achieved when the outlet water temperature does not vary by more than 0.5 oC while the water is drawn after every 15 min over a period of 2 h.






4 CLASSIFICATION



4.1 Drinking water coolers shall be classified as:





a) Pressure type water coolers; and


b) Storage type water coolers.





4.1.1 Pressure type water coolers shall ordinarily be of the two types as given below:





a) Instantaneous type — This type of water cooler provides instantaneous cooling of water without the need of storing water and may employ faucet/spout for dispensing water; and


b) Faucet Type — This type employs faucet or spout suitable for filling cups, glasses, or other containers.





4.1.2 Storage type water coolers are where water is stored and/or cooled in the same container and/or separate container.





4.1.3 The water cooler with remote type dispensing means have the primary function of cooling potable water for delivery to remotely installed dispensers. Such remotely installed dispensing means are not considered part of the water cooler. Water coolers with remote type dispensing means can be either of pressure type or storage type.





4.2 The water coolers may also employ means of pre-cooling. In another arrangement suction line of refrigeration system may be used to pre-cool incoming water before it enters storage tank.





5 CONSTRUCTION





5.1 The water dispensers shall have adequate mechanical strength and be constructed to withstand handling and transportation. There shall be no sharp edges or corners liable to cause injury to the user in the normal conditions of use.



5.2 Chassis shall be of rigid construction, made of steel or alloy steel members, and coated with anti-rust plating or paint.





NOTE — Wherever there is no external impact, non-metallic parts may be used.


5.3 Cooling unit for storage type water cooler shall consist of storage tank with its surfaces acting as heat exchanger on the exterior. If the heat exchanger consists of cooling coil it shall be bonded to the tank on the exterior and held in good thermal contact. The coil, if prone to rust, shall be given a good coating of suitable rust preventing material.





5.4 Cooling unit for pressure type water cooler shall comprise a suitable heat exchanger designed to promote effective heat transfer. In case of double coil heat exchanger, both coils shall be held in good thermal contact. The portion of the heat exchanger in contact with the cooled water shall be of suitable corrosion resistant alloy so as to keep the water safe for human consumption.



5.5 The condensing unit shall be selected to balance the rated output plus all the losses. If not internally spring mounted, the compressor shall be securely supported on anti-vibration mountings to prevent transmission of mechanical vibrations. Low pressure and high pressure cut outs shall be provided to protect the compressor against unusually low suction and high pressure for water coolers using expansion valve only. This provision, however, will not be applicable to
systems using capillaries. The compressor motor shall be equipped with an overload protection.



5.6 The refrigerant designation and safety classification shall be as per IS 16656/ISO 817. Water coolers having A3 refrigerant shall comply with IS/IEC 60335-2-89 for safety requirements.





NOTE — Any regulation on the use of refrigerant type issued by the appropriate regulatory authority from time to time shall prevail. 





5.7 The refrigerant flow to the low side shall be controlled by expansion valve or capillary preceded by suitable liquid refrigerant drier.





5.8 Thermostat capable of adjustment shall control the automatic operation of the condensing unit to maintain the required temperature of the cooled water.





5.9 In storage type unit, the storage tank shall be of corrosion resistant, non-toxic, non-absorbent, and durable materials. The tank shall be provided, where necessary, with overflow and make up correction with ball float and drain. The construction of the tank shall be such that the possibility of any dirt accumulating in the tank due to rough surface and improper welded joints is eliminated. There shall be no direct contact of any lead-based solder with the water so as to keep the water safe for human consumption.





The material used for the storage tank shall be either of stainless-steel conforming to IS 5522 or IS 6911 or of plastic conforming to IS 10146 or IS 10151 or IS 10910.





5.10 A cleanable or throwaway type strainer (filter) to remove suspended matters from water may also be fitted externally to the water cooler at the inlet to the cooling unit when desired by the purchaser. The filter elements shall not be of asbestos based materials. The filter shall have suitable mesh size (500 µ and more) and shall be free from mercury, lead, aluminium, cadmium, arsenic, and other poisonous materials for human consumption.





5.11 The drain tray shall be made of sufficiently strong corrosion-resistant material which shall not warp or get deteriorated in constant use with cooled water under varying weather conditions. This shall be of ample size to prevent any splash outside its periphery. The drain wherever provided, shall have a suitable strainer so as to prevent this from being clogged.





5.12 The outlet device and its valve for fitting the container or for direct feed shall be drip proof and made of a material which is corrosion resistant or where the material is not corrosion resistant it shall be coated against corrosion so as to keep the water safe for human consumption.



5.13 The thermal insulation for the cooling unit, connections therefrom to the outlets, and for suction pipe of the condensing unit shall be of vapour-proof materials or covered with external vapour-proof barrier. The insulation shall have no interior air gap and shall be of sufficient thickness to prevent condensation on the exterior cold surfaces.





5.14 The inflow drains and overflow connections wherever provided, shall be accessible so as to facilitate easy connection at the time of the installation.





5.15 The panel enclosure of the unit shall be of suitable materials (steel sheets, galvanized iron, aluminium or plastics or decorative laminates) having proper thickness and suitably protected against the corrosion and coated to give decorative finish and long life under condition of use. It shall be easily removable.



5.16 The inspection lid for storage type water cooler shall be of rigid construction and hinged. It shall be provided with a gasket to keep the storage tank dustproof. The internal part of the inspection lid shall be of corrosion resistant material so as not to contaminate the water and make it unsafe for human consumption, if necessary.





5.17 Three-core cable conforming to IS 9968 (Part 1) or IS 694 of at least 1.5 m length shall be provided with each unit. A three-pin plug conforming to IS 1293 and starter, if required, shall be provided at the time of installation.





5.18 Where the static head is in excess of 12 m, a suitable pressure reducing device shall be provided at the time of installation.





5.19 The capacitor type single phase motor shall comply with IS 996. For brushless direct current (BLDC) motor, compliance shall be checked by the tests specified in 5.10 of IS 1391 (Part 1).





5.20 The compressor shall conform to IS 10617. 





4.1.3 The water cooler with remote type dispensing means have the primary function of cooling potable water for delivery to remotely installed dispensers. Such remotely installed dispensing means are not considered part of the water cooler. Water coolers with remote type dispensing means can be either of pressure type or storage type.





4.2 The water coolers may also employ means of pre-cooling. In another arrangement suction line of refrigeration system may be used to pre-cool incoming water before it enters storage tank.








6 COOLING CAPACITY TESTS





6.1 Preparation and Test Conditions



6.1.1 Each specimen tested shall be selected from stock or routine factory production, and shall be representative of construction and adjustments.





6.1.2 The drinking water cooler with all panels in place shall be tested in a room in which the temperature can be controlled. Panels should remain in place throughout the entire test.





6.1.3 Pressure type water coolers shall have an arrangement to maintain a constant head at the inlet of the water coolers. This shall be connected to a pressure water supply which is provided with means of controlling the water pressure.





Pressure type water coolers shall be connected to water supply with maximum and minimum water pressure head as specified in 7.3 and Table 1. 





6.1.4 Water coolers shall have a hand regulated shutoff valve, if necessary, attached at the cooled water outlet faucet for regulating the flow of water and measuring its pressure.

6.1.5 The storage type water cooler shall be tested with the storage tanks filled up to the normal level required for the rated storage capacity.





6.1.6 The water coolers shall be operated until stable operating conditions are reached. 





6.1.7 The water cooler being tested shall be located in a room so that its temperature is not affected by direct radiation to or from external cooling or heating equipment. The air circulation in the room shall be such that the specified uniformity of ambient temperature is obtained without direct draught upon the water cooler under test.





6.1.8 The fan motor and compressor shall be so connected as to facilitate measurement of the power input. 





6.2 Capacity Rating Test Conditions 





The water coolers of all type shall be rated under the following conditions:



a) Ambient temperature 35°C;


b) Inlet water temperature 30oC; and


c) Maximum outlet water temperature 16°C.



6.2.1	The temperature data shall be recorded at equal measuring intervals not greater than 1 min. Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be greater than 0.5 K. All temperature measurements shall be recorded to the nearest 0.1 K or better.





6.3 Cooling Capacity Rating Test





The object of the test is to determine the cooling capacity of a water cooler under rating conditions specified in 6.2. The following shall be measured while carrying out the cooling capacity test:





a) Temperature of inlet water;


b) Temperature of outlet water;


c) Volume of water in liters cooled per hour;


d) Volume of water in liters, by passed per hour through pre-cooler, if provided;


e) Ambient temperature;


f) Voltage at motor terminal when the cooler is working;


g) Power consumption of the unit; and


h) Current taken by the unit.





6.3.1 The procedure given below shall be followed for the cooling capacity test. 





Start the condensing water cooler unit and regulate the voltage at the service connection to within   10 percent of the motor rated voltage.





Adjust the temperature of the inlet water for all types of water coolers or the average temperature of the water coolers to within ± 0.5oC of the rating conditions specified in 6.2. For non-plumbing type storage water coolers, a temporary inlet water connection with a flow regulator/valve shall be provided to facilitate maintenance of constant water level in the tank to rated storage capacity, as specified by the manufacturer.





The temperature control device shall be bridged so that continuous operation during the test is assured.





Operate the water cooler until steady temperatures and until mechanical equilibrium are established. For storage type water cooler, the water cooler shall be run for a time depending upon storage and cooling capacity so as to ensure that a stable outlet water temperature is established.



At an interval of 15 min record readings of the measurements stated in 6.3. 





Continue the test until eight successive readings of outlet water temperature are steady, with individual readings varying within ± 0.5oC and average of such readings conforming to 6.2.





Ambient temperatures shall be maintained within ± 1oC of the specified value and shall be measured at points located 25 cm from the sides other than the sides in which the condenser outlet is located, on the perpendicular passing through the geometrical centers of the surfaces of these sides.



The evaluation and report of cooling capacity rating test results shall be as follows:





a) The cooling capacity rating of the cooler tested shall be the average of the eight successive readings recorded; and


b) The test report shall contain the measurements of parameters given in 6.3 (a) to (h) after specified rating conditions have become established.





6.4 Maximum Operating Condition Test 





6.4.1 Test Conditions





The water coolers of all types shall perform satisfactorily and meet the requirements given in 6.4.2 when tested under the following conditions:





a) Ambient temperature 43°C;


b) Inlet water temperature 35oC;


c) Maximum outlet water temperature 21oC;


d) Water flow rate maintained at 90 percent of the rated capacity as determined under theper the conditions specified in 6.2; and


e) Supply voltage at 90 percent and 110 percent of rated voltage.





6.4.1.1	Temperature data shall be recorded at equal measuring intervals not greater than 1 min. Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be greater than 0.5 K. All temperature measurements shall be recorded to the nearest 0.1 K or better.



6.4.2 Maximum Operating Condition Test





The water coolers shall be tested at the conditions specified in 6.4.1. The water cooler shall operate continuously for a period of 2 h after the test conditions are established without tripping of motor overload protective device.





6.5 Pull Down Test 





The pull down test shall be conducted, without the flow of water.instead of the one involving continuous flow/storage of water through the unit, the measurement shall be made of the pull down time. 





When the initial water temperature, not exceeding 32oC, drops down by at leastto 16oC during the test, the outlet temperature shall be less than or equal to 16°C. Measurement shall also be made of the following, which shall be compared with the results of a type tested and approved unit, under the same temperature conditions: 





a) Ambient temperature;


b) Initial water temperature;


c) Final water temperature;


d) Pull down time; 


e) Voltage;


f) Current; and


g) Power consumption.





The initial and final temperature of the water shall be measured in the top layer of the water surface in the tank after thoroughly mixing the water. When the initial water temperature, not exceeding 32 oC, drops down by at leastto 16 oC during the test, measurement shall be compared with the results of a type tested and approved unit, under the prevailing ambient conditions.











7 PUBLISHED RATINGS



7.1 Published ratings shall include the rated cooling capacity under the conditions specified in 6.2.



7.2 The recommended sizes, capacity ratings, and static heads for storage type water coolers shall be as given in Table 1.





7.3 It is recommended that static water head in the inlet pipe, wherever provided, shall not exceed 12 m in any type of water cooler. 








Table 1 Minimum Static Head for Storage Type Water Coolers
( Clause 7.2 )





			Sl No.


			Size


			Colling Capacity Rating


			Storage Capacity for Storage Type Water Coolers


			Minimum Static Head 





			


			


			(l/h)


			(L)


			(m /kg/cm2)





			(1)


			(2)


			(3)


			(4)


			(5)





			i) 


			0


			5


			5, 10, and 15


			3/0.3*





			ii) 


			1


			10


			10, 20, and 30


			3/0.3*





			iii) 


			2


			15


			15, 30, and 40


			3/0.3*





			iv) 


			3


			30


			30, 40, and 60


			3/0.3*





			v) 


			4


			40


			40, 60, and 80


			4.5/0.45*





			vi) 


			5


			60


			60, 80, and 120


			4.5/0.45*





			vii) 


			6


			80


			80, 120, and 225


			4.5/0.45*





			viii) 


			7


			120


			120, 225, and 300


			4.5/0.45*





			ix) 


			8


			150


			150, 300, and 400


			4.5/0.45*





			x) 


			9


			225


			225 ,400, and 550


			4.5/0.45*








*The figure mentioned corresponds to the pressure to be maintained to achieve the static head



NOTE — Requirements given in Table 1 are not applicable for pressure type water coolers.





8 TOLERANCES





8.1 To comply with this standard, declared or reported water cooler ratings shall be based on conditions specified in 6.2 and shall be such that performance of any unit shall have a capacity not less than 95 percent of the stated cooling capacity.





8.2 The storage capacity of the storage type water coolers shall not be less than 95 percent of the values specified.





9 MAXIMUM POWER CONSUMPTION TEST





9.1 The power consumption for water coolers tested under test conditions laid down in 6.2 shall not be more than the values given in Table 2 for respective capacity rating.





Table 2 Power Consumption


( Clause 9.1 ) 





			Sl No.


			Cooling Capacity Rating


(l/h)


			Maximum Power Consumption 


(W)





			(1)


			(2)


			(3)





			i) 


			5


			175





			ii) 


			10


			270





			iii) 


			15


			300





			iv) 


			30


			400





			v) 


			40


			575





			vi) 


			60


			775





			vii) 


			80


			950





			viii) 


			120


			1 300





			ix) 


			150


			1 550





			x) 


			225


			2 200














10 ENERGY CONSUMPTION TEST





10.1 The test conditions and the test set up shall be as given in 6.1 and 6.2. 





For storage type water cooler, the water withdrawal shall be taken for 6 h at rated cooling capacity. For every 1 h, minimum 4 readings of outlet water temperature to be recorded and which shall be in accordance with the test procedure given in capacity rating test. 


Annual energy consumption shall be calculated based on water withdrawal of 6 h per day using the following equation.


[bookmark: _GoBack]EAEC = ETOTAL x 2 x 365


where,


   AEC = Annual energy consumption in kWh; and


   ETOTAL  =  total energy consumption (in kWh) in 6 h stable period.


ETOTAL is multiplied by 2 as total 12 h have been considered as number of hours the water cooler is switched on per day and 365 is the number of days in a year.


For instantaneous type water cooler, 15 min water withdrawal will be done for 6 h at rated cooling capacity. For every 1 h, minimum 4 readings of outlet water temperature to be recorded and which shall be within performance test.





The energy consumption of the water cooler shall be less than the 110 percent of the rated energy consumption.The variation in the energy consumption value between the two units of same type and rating shall be within 2 percent.  	





11 STORAGE CAPACITY TEST





11.1 The storage tank shall be first filled up to its full capacity by flow meter or measuring jar.


to the level which is normally maintained either by a water level actuated automatic shut off valve or manually. The water from the tank shall be withdrawn and ensured using a measuring jar. 





11.2 The quantity of water measured shall be not less than 5 percent of the declared/rated tank capacity.storage capacity shall be as per 8.2.  





12 INSTRUMENTS





12.1 Temperature measurement shall be made with one or more of the following instruments:





a) Mercury-in-glass thermometers;


b) Thermocouples;


c) Electric resistance thermometers; or


d) Electric resistance measuring instruments having accuracy 0.2 percent of the scale.





12.1.1 Accuracy of measurement shall be within ± 0.25° C.





12.2 Electrical measurements shall be made with indicating instrument.





12.2.1 The accuracy of indicating instruments shall be within 0.5 percent of the full-scale reading.



12.3 Volume measurement shall be made with one or more of the following instruments:



a) Liquid quantity measuring device, measuring either volume or weigh; or


b) Liquid flow meter.



12.3.1 Accuracy of measurement shall be within ±1 percent.





12.4 The smallest division on the scale of any instrument shall not exceed twice the specified accuracy for it.





13 SCHEDULE OF TESTS



13.1 Type Tests



The tests specified in this standard shall constitute the type tests and shall be carried out on two samples of the same type and rating selected preferably at random from a regular production lot. Before commencement of the tests, the water coolers shall be visually examined and inspected for obvious visual defects in respect of components, parts and their assembly, construction mechanical hazards, markings, provision of suitable terminals for supply connections, earthing, and the effectiveness of screws and connections. The external surface finish shall be even and free from finishing defects. The following shall constitute the type tests: 





a) Protection against electric shock (see 8 of IS 302-1);


b) High voltage (electric strength) test (see 13.3 of IS 302-1);


c) Leakage current tests (see 13.2 of IS 302-1);


d) Provision for earthing (see 27.5 of IS 302-1);


e) Cooling capacity rating test (see 6.3); 


f) Maximum operating condition test (see 6.4);


g) Power consumption test (see 9);


h) Energy consumption test (see 10); and


j)    Storage capacity test (see 11).





13.1.3	The type test report shall also contain the following identification data:





a) Name-plate data of water cooler;


b) Name-plate data of compressor;


c) Type of water cooler; 


d) Motor nameplate data; and


e) Name of the refrigerant.





13.2 Routine Tests



13.2.1	Every water cooler, after completion, shall be subjected to the following routine tests at the manufacturer’s works:





a) Performance test (see 13.2.2);


b) Earthing continuity test (see A-1 of IS 302-1); and


c) High voltage test (see A-2 of IS 302-1). 



13.2.2	 Performance Test





For pressure type water cooler, measurement shall be made of the following under the prevailing ambient conditions and the performance parameters given from (a) to (g) shall be compared with the results of the unit which has already passed the type test:





a) Temperature of inlet water;


b) Temperature of outlet water;


c) Volume of water in litres cooled per hour;


d) Ambient temperature;


e) Voltage at motor terminal;


f) Power consumption; and


g) Current.





13.2.3 For storage type water coolers pull down test shallmay be conducted instead of one involving continuous flow of water through the unitwithout water. Measurement shall also be made of the following:





a) Ambient temperature;


b) Voltage; 


c) Current; and 


d) Power consumption.





Measurement shall be compared with the results of a type tested and approved unit under the same prevailing ambient conditions.


 


13.2.4 The manufacturer shall furnish with each water cooler a certificate that the routine tests specified in 13.2 have been conducted in accordance with the prescribed procedure and that the unit conforms to the requirements of this standard.





13.3 Acceptance Tests



The following tests shall constitute the acceptance tests. The sample size and the compliance level shall be as specified in IS 2500 (Part 1).  





a) High voltage (electric strength) test (see 13.3 of IS 302-1);


b) Leakage current tests (see 13.3 of IS 302-1);


c) Cooling capacity rating test (see 6.3);


d) Power consumption test (see 9); 


e) Energy consumption test (see 10);


f) Storage capacity test (see 11); and


g) Pull down test (see 6.5).





14 MANUFACTURER’S CERTIFICATE





14.1 The manufacturer shall furnish with each water cooler a copy of the type test certificate, if required by the customer, and shall also certify that the water cooler has been manufactured according to the type tested by the testing authority and that it conforms to the requirements of this standard.



15 MARKING AND INFORMATION





15.1 Each water cooler shall have the following information marked in a permanent and legible manner in a location where it is easily accessible and easily visible after installation:	





a) Name-plate data of water cooler including make, model, and serial number of the unit;


b) The name and quantity of refrigerant;


c) Rated voltage and frequency;


d) Supply characteristics;


e) Cooling capacity;


f) Wiring diagram;


g) Full load current; 


h) The rate of maximum energy consumption under test conditions laid down in 10 in kWh; 


j)    Marking of earthing terminal; and


k)   Manufacturers name/trademark and country of manufacture.





15.2 BIS Certification Marking



15.2.1 The water cooler may also be marked with the Standard Mark.





15.2.2 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.






ANNEX A


Recommended Drinking Water Requirements for Various Types Of Service


( Clause 1.3 )





( Informative )








			Sl No.


			Type of Service





			Requirement








			(1)


			(2)


			(3)





			i) 


			Office


			0.166 litre/person/hour





			ii) 


			Light manufacturing


			0.5 litre/person/hour





			iii) 


			Heavy manufacturing


			1.0 litre/person/hour





			iv) 


			Heavy manufacturing


			1.0 litre/person/hour





			v) 


			Restaurant


			0.5 litre/person/hour





			vi) 


			Cafeteria


			0.33 litre/person/hour





			vii) 


			Cinema


			6 liter/100 seats





			viii) 


			Theatre


			6 liter/100 seats





			ix) 


			School


			0.166 litre/person/hour





			x) 


			Hospitals: per bed per attendant


			0.33 litre





			xi) 


			Hotels


			0.33 litre/hour/room





			xii) 


			Public fountains, parks, fairs, etc


			120-160 litres/hour





			xiii) 


			Departmental stores, hostel, and offices building lobby


			23-28 litres/hour fountain
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FOREWORD

This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Refrigeration and Air Conditioning Sectional Committee had been approved by the Mechanical Engineering Division Council.

Drinking water coolers facilitates easy supply of cool drinking water. It plays a vital role in places like educational institutions, offices, railway stations, industrial canteens, factories, restaurants, fast food outlets, etc.  With advancements in technology, water coolers today come with environment-friendly and energy saving options. It is also commercially known as self-contained drinking water cooler.

This standard was first issued in 1959 and was subsequently revised in 1971, 1978, and 2001. On publication of this standard IS 1475 (Part 1): 2001 ‘Self-contained drinking water coolers — Specification Part 1 Energy consumption and performance’ shall be withdrawn. It was previously decided to split the standard in two parts for performance and energy requirements. However, the revised version is a composite standard covering all requirements like safety, construction, performance, and energy consumption.

This revision has been contemplated to bring in more clarity in the test procedure and its requirements. The major changes in this revision are as follows:

a) The title and scope have been revised;

b) The requirements for material, refrigerant, compressor, BLDC motor, and three pin plugs have been added;

c) Corresponding minimum water pressure for each static water head have been added (see Table 1); and

d) The annual energy consumption test has been added.



Water coolers of bubble type, which may employ bottle or container for storing supply of water to be cooled have been excluded from the scope of this standard. Water purification system like UV C, and reverse osmosis (RO) technology integration with water coolers shall be considered in future based on the market requirements and demand.



This standard specifies storage capacity as per the prevailing market in India. Higher capacity water coolers are under consideration. 



This standard also provides recommended drinking water requirements for guidance in Annex B.



In view of the prevailing energy scenario in the country, the Government of India is laying emphasis on the energy conservation through various means by emphasizing the use of energy efficiency products. Accordingly, Government of India is considering introduction of scheme of energy labelling for drinking water cooler as this is one of the energy intensive product which consumes considerable amount of energy.



The use of refrigerant shall be guided by the provision of the Act, Rules and Regulation prescribed by the Ministry of Environment, Forest and Climate Change of India (MoEFCC) from time to time including the phase out period of refrigerant with higher ozone depletion potential (ODP) and global-warming potentials (GWP).



This standard contributes to the Sustainable Development Goal 9 - Industry, Innovation and Infrastructure: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation.



The composition of the Committee responsible for the formulation of this standard is given in Annex C.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.











































Indian Standard


DRINKING WATER COOLERS — SPECIFICATION

( Fourth Revision )



1 SCOPE



1.1 This standard specifies the general construction, performance, safety, and methods of testing of pressure and storage type drinking water coolers up to and including 225 l/h cooling capacity and up to and including 550 l storage capacity. This standard covers the water coolers with rated voltage not exceeding 240 V, 50 Hz a.c. for single phase and 415 V, 50 Hz a.c. for three phase including units with fixed speed and variable speed compressors.



1.2 The recommended drinking water requirements for various types of services given in Annex B is for information only. 



1.3 This standard does not apply to:

a) Bottled water dispenser which is covered under a separate standard, that is, IS 17681 and;

b) Water coolers of bubble type, which may employ bottle or container for storing supply of water to be cooled. Hereafter, the word ‘water cooler’ used throughout this standard would refer to drinking water cooler. 



NOTES 

1 This standard specifies rated capacity as per prevailing market demand in India. 

2 Water coolers of higher capacity incorporating built-in water purifier is under consideration. 



2 REFERENCES


The standards listed in Annex A contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards.



3 TERMINOLOGY


For the purpose of this standard, the following definitions shall apply.


3.1 Cooling Capacity Rating of a Drinking Water Cooler — It is the quantity of water cooled under given ambient temperature conditions with a given inlet water temperature and a given outlet water temperature. This shall be expressed as number of litres of water cooled per hour.



3.2 Power Input of a Drinking Water Cooler — It is the total power input in watts when the water cooler is operated under given conditions.



3.3 Self-Contained Drinking Water Cooler/Drinking Water Cooler — A factory-made assembly, in one structure that includes a complete mechanical refrigerating system, which has the primary function of cooling potable water and also a provision for dispensing such water, by either integral or remote means, or both.



3.3.1 Pressure/ Instantaneous Type Drinking Water Cooler — A type of water cooler which employs a refrigeration system (cooling coil) having connections for inlet water under pressure and outlet for cold water without the need of storing water. It may employ faucet/spout for dispensing water.

3.3.2 Storage Type Drinking Water Cooler — A type of water cooler which stores and cools the water in the same container and/or separate containers. Such water coolers may or may not be fitted with plumbing connections for water inlet, drain, overflow, etc.



3.4 Static Head — It is the minimum head in meters of water column required to promote the flow at the rated cooling capacity defined in 3.1 through cooling unit and its controlling valve. This is essentially applicable to pressure type water cooler.



3.5 Storage Capacity of Tank in the Storage Type Water Cooler — It shall be the amount of water in liters that can be drawn from drinking water faucet after the storage tank has been first filled to the level which is normally maintained, either by a water level actuated automatic shut off valve or manually in case of non-plumbing type models.



3.6 Stable Operating Conditions — The stable operating conditions deemed to have been achieved when the outlet water temperature does not vary by more than 0.5 oC while the water is drawn after every 15 min over a period of 2 h.



4 CLASSIFICATION


Drinking water coolers shall be classified as:



a) Pressure or instantaneous type water coolers; and

b) Storage type water coolers.



5 CONSTRUCTION



5.1 The water coolers shall have adequate mechanical strength and be constructed to withstand handling and transportation. There shall be no sharp edges or corners liable to cause injury to the user in the normal conditions of use.



5.2 Chassis shall be of rigid construction, made of steel or alloy steel members, and coated with anti-rust plating or paint.

NOTE — Wherever there is no external impact, non-metallic parts may be used.



5.3 Cooling unit for storage type water cooler shall consist of storage tank with its surfaces acting as heat exchanger on the exterior. If the heat exchanger consists of cooling coil it shall be bonded to the tank on the exterior and held in good thermal contact. The coil, if prone to rust, shall be given a good coating of suitable rust preventing material.



5.4 Cooling unit for pressure or instantaneous type water cooler shall comprise a suitable heat exchanger designed to promote effective heat transfer. In case of double coil heat exchanger, both coils shall be held in good thermal contact. The portion of the heat exchanger in contact with the cooled water shall be of suitable corrosion resistant alloy so as to keep the water safe for human consumption.



5.5 The condensing unit shall be selected to balance the rated output plus all the losses. If not internally spring mounted, the compressor shall be securely supported on anti-vibration mountings to prevent transmission of mechanical vibrations. Low pressure and high pressure cut outs shall be provided to protect the compressor against unusually low suction and high pressure for water coolers using expansion valve only. This provision, however, will not be applicable to systems using capillaries. The compressor motor shall be equipped with an overload protection.



5.6 The refrigerant designation and safety classification shall be as per IS 16656/ISO 817. Water coolers having A3 refrigerant shall comply with IS/IEC 60335-2-89 for safety requirements.

NOTE — Any regulation on the use of refrigerant type issued by the appropriate regulatory authority from time to time shall prevail.



5.7 The refrigerant flow to the low side shall be controlled by expansion valve or capillary preceded by suitable liquid refrigerant drier.



5.8 Thermostat capable of adjustment shall control the automatic operation of the condensing unit to maintain the required temperature of the cooled water.



5.9 In storage type unit, the storage tank shall be of corrosion resistant, non-toxic, non-absorbent, and durable materials. The tank shall be provided, where necessary, with overflow and make up correction with ball float and drain. The construction of the tank shall be such that the possibility of any dirt accumulating in the tank due to rough surface and improper welded joints is eliminated. There shall be no direct contact of any lead-based solder with the water so as to keep the water safe for human consumption.



The material used for the storage tank shall be either of stainless-steel conforming to IS 5522 or IS 6911 or of plastic conforming to IS 10146 or IS 10151 or IS 10910 or equivalent FDA grade material.



5.10 A cleanable or throwaway type strainer (filter) to remove suspended matters from water may also be fitted externally to the water cooler at the inlet to the cooling unit when desired by the purchaser. The filter elements shall not be of asbestos based materials. The filter shall have suitable mesh size (500 micron and more) and shall be free from mercury, lead, aluminium, cadmium, arsenic, and other poisonous materials for human consumption.



5.11 The drain tray shall be made of sufficiently strong corrosion-resistant material which shall not warp or get deteriorated due to constant use with cooled water under varying weather conditions. The drain tray shall be of suitable size to prevent any splash outside its periphery. The drain wherever provided, shall have a suitable strainer so as to prevent this from being clogged.



5.12 The outlet device and its valve for fitting the container or for direct feed shall be drip proof and made of a material which is corrosion resistant or where the material is not corrosion resistant it shall be suitably protected against corrosion so as to keep the water safe for human consumption.



5.13 The thermal insulation for the cooling unit, connections therefrom to the outlets, and for suction pipe of the condensing unit shall be of vapour-proof materials or covered with external vapour-proof barrier. The insulation shall have no interior air gap and shall be of sufficient thickness to prevent condensation on the exterior cold surfaces.



5.14 The inflow drains and overflow connections wherever provided, shall be accessible so as to facilitate easy connection at the time of the installation.



5.15 The enclosure of the unit shall be of suitable materials (steel sheets, galvanized iron, aluminium or plastics or decorative laminates) having proper thickness and suitably protected against the corrosion and coated to give decorative finish and long life under condition of use. 



5.16 The inspection lid for storage type water cooler shall be of rigid construction and hinged. It shall be provided with a gasket to keep the storage tank dustproof. The internal part of the inspection lid shall be of corrosion resistant material so as not to contaminate the water and make it unsafe for human consumption, if necessary.



5.17 Three-core cable conforming to IS 9968 (Part 1) or IS 694 of at least 1.5 m length when measured from entry point of the water cooler to the point of entry of the cord into the plug shall be provided with each unit. A three-pin plug conforming to IS 1293 and starter, if required, shall be provided at the time of installation.



5.18 Where the static head is in excess of 12 m, a suitable pressure reducing device shall be provided at the time of installation.



5.19 The capacitor type single phase motor shall comply with IS 996. For brushless direct current (BLDC) motor, compliance shall be checked by the tests specified in 5.9 of IS 1391 (Part 1).



5.20 The compressor shall conform to IS 10617.



5.21 The water cooler with remote type dispensing means has the primary function of cooling potable water for delivery to remotely installed dispensers. Such remotely installed dispensing means are not considered part of the water cooler. Water coolers with remote type dispensing means can be either of pressure type or storage type.



5.22 The water coolers may also employ means of pre-cooling. In another arrangement suction line of refrigeration system may be used to pre-cool incoming water before it enters storage tank.



6 COOLING CAPACITY TESTS



6.1 Preparation of Test Specimen



6.1.1 The drinking water cooler shall be tested in a room in which the temperature can be effectively controlled.



6.1.2 Pressure type water coolers shall have an arrangement to maintain a constant head at the inlet of the water coolers. This shall be connected to a pressure water supply which is provided with means of controlling the water pressure.



Pressure type water coolers shall be connected to water supply with minimum water pressure head as specified in 7.3 and Table 1.



6.1.3 Water coolers shall have a hand regulated shutoff valve, if necessary, attached at the cooled water outlet faucet for regulating the flow of water. 



6.1.4 The storage type water cooler shall be tested with the storage tanks filled up to the normal level required for the rated storage capacity.



6.1.5 The water cooler being tested shall be located in a room so that its temperature is not affected by direct radiation to or from external cooling or heating equipment. The air circulation in the room shall be such that the specified uniformity of ambient temperature is obtained without direct draught upon the water cooler under test.



6.1.6 The fan motor and compressor shall be so connected as to facilitate measurement of the power input.



6.2 Test Conditions



The water coolers of all type shall be rated under the following conditions:



a) Ambient temperature 35°C;

b) Inlet water temperature 30°C; and

c) Maximum outlet water temperature 16°C.



6.3 Test Procedure



The object of the test is to determine the cooling capacity of a water cooler under rating conditions specified in 6.2. The following shall be measured while carrying out the cooling capacity test:



a) Temperature of inlet water;

b) Temperature of outlet water;

c) Volume of water in liters cooled per hour;

d) Ambient temperature;

e) Test Voltage 

f) Power consumption of the unit; and

g) Current taken by the unit.



6.3.1 The procedure given below shall be followed for the cooling capacity test.



Start the water cooler unit and regulate the voltage at the service connection to within 1 percent of the rated voltage and rated frequency.



Adjust the temperature of the inlet water for all types of water coolers or the average temperature of the water coolers to within ± 0.5°C of the rating conditions as specified in 6.2. For non-plumbing type storage water coolers, a temporary inlet water connection with a flow regulator/valve shall be provided to facilitate maintenance of constant water level in the tank to rated storage capacity, as specified by the manufacturer.



The temperature control device shall be bridged so that continuous operation during the test is assured.



Operate the water cooler until steady temperatures and thermal equilibrium are established. For storage type water cooler, the water cooler shall be run for a time depending upon storage and cooling capacity so as to ensure that a stable outlet water temperature is established.



The temperature data shall be recorded at equal measuring intervals not greater than 15 min. All temperature measurements shall be recorded to the nearest 0.1 K or better.



Continue the test until eight successive readings of outlet water temperature are steady, with individual readings varying within ± 0.5°C and average of such readings conforming to 6.2.



Ambient temperatures shall be maintained within ± 1°C of the specified value and shall be measured at points located 30 cm from the sides other than the sides in which the condenser outlet is located, on the perpendicular passing through the geometrical centers of the surfaces of these sides.



The evaluation and report of cooling capacity rating test results shall be as follows:



a) The cooling capacity rating of the cooler tested shall be the average of the eight successive readings recorded; and

b) The test report shall contain the measurements of parameters given in 6.3 (a) to (g ) after specified rating conditions have been become established.



6.4 Maximum Operating Condition Test



6.4.1 Test Conditions



The water coolers of all types shall perform satisfactorily and meet the requirements given in 6.4.2 when tested under the following conditions:



a) Ambient temperature 43°C;

b) Inlet water temperature 35°C;

c) Maximum outlet water temperature 21°C;

d) Water flow rate maintained at 90 percent of the rated capacity as per the conditions specified in 6.2; and

e) Supply voltage at 90 percent and 110 percent of rated voltage.



6.4.1.1 Temperature data shall be recorded at equal measuring intervals not greater than 15 min. All temperature measurements shall be recorded to the nearest 0.1 K or better.


6.4.2 Maximum Operating Condition Test Procedure



The water coolers shall be tested at the conditions specified in 6.4.1. The water cooler shall operate continuously for a period of 2 h after the test conditions are established without tripping of motor overload protective device.



6.5 Pull Down Test



The pull down test shall be conducted without withdrawal of water from the water cooler outlet tap as per the conditions as specified in 6.2. The storage tank shall be filled with water till the float valve level. This test is applicable for storage type water coolers only. 



Measurement shall be made of the following:



a) Ambient temperature;

b) Initial water temperature;

c) Final water temperature;

d) Pull down time;

e) Voltage;

f) Current; and

g) Power consumption.



Once the initial temperature of water is measured is the unit is switched ON and the thermostat or temperature control shall be set for maximum cooling. The initial and final temperature of the water shall be measured in the top layer of the water surface in the tank after thoroughly mixing the water. Then, the measured pull down time shall be less than 110 percent of the value declared by the manufacturer. 



7 PUBLISHED RATINGS



7.1 Published ratings shall include the rated cooling capacity under the conditions as specified in 6.2.



7.2 The recommended sizes, capacity ratings, static heads and the corresponding water pressure for storage type water coolers shall be as given in Table 1.

7.3 It is recommended that static water head in the inlet pipe, wherever provided, shall not exceed 12 m in any type of water cooler.





Table 1 Minimum Static Head for Storage Type Water Coolers
( Clause 7.2)



		Sl No.

		Size

		Colling Capacity Rating

		Storage Capacity for Storage Type Water Coolers

		Minimum Static Head/Pressure



		

		

		(l/h)

		(L)

		(m /kg/cm2)



		(1)

		(2)

		(3)

		(4)

		(5)



		i) 

		0

		5

		5, 10, and 15

		3/0.3*



		ii) 

		1

		10

		10, 20, and 30

		3/0.3*



		iii) 

		2

		15

		15, 30, and 40

		3/0.3*



		iv) 

		3

		30

		30, 40, and 60

		3/0.3*



		v) 

		4

		40

		40, 60, and 80

		4.5/0.45*



		vi) 

		5

		60

		60, 80, and 120

		4.5/0.45*



		vii) 

		6

		80

		80, 120, and 225

		4.5/0.45*



		viii) 

		7

		120

		120, 225, and 300

		4.5/0.45*



		ix) 

		8

		150

		150, 300, and 400

		4.5/0.45*



		x) 

		9

		225

		225 ,400, and 550

		4.5/0.45*





*The figure mentioned corresponds to the pressure to be maintained to achieve the static head
NOTE — Requirements given in Table 1 are not applicable for pressure type water coolers.



8 TOLERANCES



8.1 To comply with this standard, declared or reported water cooler ratings shall be based on conditions as specified in 6.2 and shall be such that performance of any unit shall have a capacity not less than 95 percent of the stated cooling capacity.



8.2 The storage capacity of the storage type water coolers shall not be less than 95 percent of the values specified.



9 MAXIMUM POWER CONSUMPTION TEST



9.1 The power consumption for water coolers tested under test conditions laid down in 6.2 shall not be more than the values given in Table 2 for respective capacity rating.



Table 2 Power Consumption

(Clause 9.1) 



		Sl No.

		Cooling Capacity Rating

(l/h)

		Maximum Power Consumption 

(W)



		(1)

		(2)

		(3)



		i) 

		5

		175



		ii) 

		10

		270



		iii) 

		15

		300



		iv) 

		30

		400



		v) 

		40

		575



		vi) 

		60

		775



		vii) 

		80

		950



		viii) 

		120

		1 300



		ix) 

		150

		1 550



		x) 

		225

		2 200









10 ANNUAL ENERGY CONSUMPTION TEST



10.1 The test conditions and the test set up shall be as given in 6.1 and 6.2.

10.2 For storage type of water cooler, water withdrawal shall be done immediately after the stable operating condition is achieved. The period of withdrawal shall be for 6 h at rated cooling capacity. For every 1 h, minimum 4 readings of outlet water temperature to be recorded and which shall be in accordance with the test procedure given in capacity rating test.

10.3 Annual energy consumption shall be calculated based on water withdrawal of 6 h per day using the following equation.

EAEC = ETOTAL x 2 x 365

where,

   AEC = Annual energy consumption in kWh; and

   ETOTAL  =  total energy consumption (in kWh) in 6 h stable period.

ETOTAL is multiplied by 2 as total 12 h have been considered as number of hours the water cooler is switched on per day and 365 is the number of days in a year.

10.4 For instantaneous type water cooler, 15 min water withdrawal will be done for 6 h at rated cooling capacity. For every 1 h, minimum 4 readings of outlet water temperature to be recorded and which shall be within performance test.

10.5 The annual energy consumption of the water cooler shall not exceed 10 percent of the declared annual energy consumption.



11 STORAGE CAPACITY TEST



11.1 The storage tank shall be filled up to its full capacity by flow meter or measuring jar.



11.2 The storage capacity shall be as per 8.2.  



12 INSTRUMENTS



12.1 Temperature measurement shall be made with one or more of the following instruments:



a) Mercury-in-glass thermometers;

b) Thermocouples;

c) Electric resistance thermometers; or

d) Electric resistance measuring instruments having accuracy 0.2 percent of the scale.



Accuracy of measurement shall be within ± 0.25° C.



12.2 Electrical measurements shall be made with indicating instrument. The accuracy of indicating instruments shall be within 0.5 percent of the full-scale reading.



12.3 Volume measurement shall be made with one or more of the following instruments:

a) Liquid quantity measuring device, measuring either volume or weigh; or

b) Liquid flow meter.



Accuracy of measurement shall be within ±1 percent.



12.4 The smallest division on the scale of any instrument shall not exceed twice the specified accuracy for it.



13	 PERFORMANCE TEST



13.1	For pressure type water cooler, measurement shall be made of the following under the prevailing ambient conditions and the performance parameters given from (a) to (g) shall be compared with the results of the unit which has already passed the type test:



a) Temperature of inlet water;

b) Temperature of outlet water;

c) Volume of water in litres cooled per hour;

d) Ambient temperature;

e) Voltage at motor terminal;

f) Power consumption; and

g) Current.



13.2 For storage type water coolers pull down test shall be conducted without water. Measurement shall also be made of the following:



a) Ambient temperature;

b) Voltage; 

c) Current; and 

d) Power consumption.



Measurement shall be compared with the results of a type tested and approved unit under the same prevailing ambient conditions.



14 	SCHEDULE OF TESTS


14.1 Type Tests


14.1.1	The tests specified in this standard shall constitute the type tests and shall be carried out on two samples of the same type and rating selected preferably at random from a regular production lot. Before commencement of the tests, the water coolers shall be visually examined and inspected for obvious visual defects in respect of components, parts and their assembly, construction mechanical hazards, markings, provision of suitable terminals for supply connections, earthing, and the effectiveness of screws and connections. The external surface finish shall be even and free from finishing defects. The following shall constitute the type tests: 



a) Protection against electric shock (see 8 of IS 302-1);

b) High voltage (electric strength) test (see 13.3 of IS 302-1);

c) Leakage current tests (see 13.2 of IS 302-1);

d) Provision for earthing (see 27.5 of IS 302-1);

e) Cooling capacity rating test (see 6.3); 

f) Maximum operating condition test (see 6.4);

g) Power consumption test (see 9);

h) Energy consumption test (see 10); and

j)    Storage capacity test (see 11).



14.1.2	The type test report shall also contain the following identification data:



a) Name-plate data of water cooler;

b) Name-plate data of compressor;

c) Type of water cooler; 

d) Motor nameplate data; and

e) Name of the refrigerant.



14.2 Routine Tests


Every water cooler shall be subjected to the following routine tests at the manufacturer’s works:



a) Performance test (see 13);

b) Earthing continuity test (see A-1 of IS 302-1); and

c) High voltage test (see A-2 of IS 302-1). 


14.3 Acceptance Tests


The following tests shall constitute the acceptance tests. The sample size and the compliance level shall be as specified in IS 2500 (Part 1).  



a) High voltage (electric strength) test (see 13.3 of IS 302-1);

b) Leakage current tests (see 13.3 of IS 302-1);

c) Cooling capacity rating test (see 6.3);

d) Power consumption test (see 9); 

e) Energy consumption test (see 10);

f) Storage capacity test (see 11); and

g) Pull down test (see 6.5).



15 MARKING AND INFORMATION



15.1 Each water cooler shall have the following information marked in a permanent and legible manner in a location where it is easily accessible and easily visible after installation:



a) Name-plate data of water cooler including make, model, and serial number of the unit;

b) The name and quantity of refrigerant;

c) Rated voltage and frequency;

d) Cooling capacity;

e) Wiring diagram;

f) Full load current;

g) Annual energy consumption in kWh;

h) Type of Water Cooler;

j) Marking of earthing terminal; and

k) Manufacturers name/trademark and country of manufacture.



15.2 BIS Certification Marking



15.2.1 The water cooler may also be marked with the Standard Mark.



15.2.2 The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.

























































ANNEX A

(Clause 2)



LIST OF REFERRED STANDARDS



		IS/ISO/IEC No.

		Title



		IS 302 (Part 1) : 2008

		Safety of household and similar electrical appliances: Part 1 General requirements (sixth revision)



		IS 694 : 2010

		Polyvinyl chloride insulated unsheathed and sheathed cables/cords with rigid and flexible conductor for rated voltages up to and including 450/750 V (fourth  revision)



		IS 996 : 2009

		Single phase a.c. induction motors for general purpose (third revision)



		IS 1293 : 2019

		Plugs and socket-outlets for household and similar purposes of rated voltage up to and including 250 V and rated current up to and including 16 A — Specification (fourth  revision)



		IS 1391 (Part 1) : 2023

		Room air conditioners — Specification: Part 1 Unitary air conditioners (third revision)



		IS 2500 (Part 1) : 2000/

ISO 2859-1 : 1999

		Sampling procedure for inspection by attributes: Part 1 Sampling schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection (third revision)



		IS 5522 : 2014

		Stainless steel sheets and strips for utensils — Specification (third revision)



		IS 6911 : 2017

		Stainless steel plate, sheet and strip — Specification (second revision)



		IS 9968 (Part 1): 1988

		Specification for elastomer insulated cables: Part 1 For working voltages up to and including 1100 V (first revision)



		IS 10146 : 1982

		Specification for polyethylene for its safe use in contact with foodstuffs, pharmaceuticals and drinking water



		IS 10151 : 2019

		Polyvinyl chloride (PVC) and its copolymers for its safe use in contact with foodstuffs, pharmaceuticals and drinking water — Specification (first revision)



		IS 10617 : 2018

		Hermetic Compressors — Specification (second revision)



		IS 10910 : 1984

		Specification for polypropylene and its copolymers for its safe use in contact with foodstuffs, pharmaceuticals and drinking water



		IS 16656 : 2017/        

ISO 817 : 2014

		Refrigerants — Designation and safety classification



		IS 17681: 2022

		Bottled water dispensers — Specification



		IS/IEC 60335-2-89 : 2010

		Household and similar electrical appliances — Safety: Part 2-89 Particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor







ANNEX B

(Clause 1.3)

Recommended Drinking Water Requirements for Various Types Of Service

(Informative)





		Sl No.

		Type of Service



		Requirement





		(1)

		(2)

		(3)



		i) 

		Office

		0.166 litre/person hour



		ii) 

		Light manufacturing

		0.5 litre/person hour



		iii) 

		Heavy manufacturing

		1.0 litre/person hour



		iv) 

		Heavy manufacturing

		1.0 litre/person hour



		v) 

		Restaurant

		0.5 litre/person hour



		vi) 

		Cafeteria

		0.33 litre/person hour



		vii) 

		Cinema

		6 liter/100 seats



		viii) 

		Theatre

		6 liter/100 seats



		ix) 

		School

		0.166 litre/person hour



		x) 

		Hospitals: per bed per attendant

		0.33 litre



		xi) 

		Hotels

		0.33 litre/hour/room



		xii) 

		Public fountains, parks, fairs, etc

		120-160 litres/hour



		xiii) 

		Departmental stores hostel and offices building lobby

		23-28 litres/hour fountain



























ANNEX C

(Foreword)

COMMITTEE COMPOSITION

Refrigeration and Air Conditioning Sectional Committee, MED 03

		Organization

		Representative (s)



		Indian Institute of Technology Roorkee

		PROF RAVI KUMAR (Chairperson)



		BSH Household Appliances Manufacturing Private Limited, Chennai

		SHRI LOGANATHAN VIJAY KUMAR

         SHRI BALASUBRAMANIAN ANAND (Alternate)



		Blue Star Limited, Mumbai

		SHRI JITENDRA BHAMBURE

         SHRI SUNIL KUMAR JAIN (Alternate)

         MS SNEHA HARSORA (Young Professional)



		Bureau of Energy Efficiency, New Delhi

		MS PRAVATANALINI SAMAL

         MS DEEPSHIKHA WADHWA (Alternate-1)

         SHRI KAMRAN SHAIK (Alternate-2)

         SHRI DHEERAJ PANDEY (Alternate-3)



		CEPT University, Ahmedabad

		SHRI YASH SHUKLA



		Carrier Air Conditioning and Refrigeration Limited, Gurugram

		SHRI BIMAL TANDON

         SHRI MANMOHAN KULASHRI (Alternate-1)

         SHRI JATINDER SHARMA (Alternate-2)



		Central Power Research Institute, Bengaluru

		DR P. CHANDRA SEKHAR

         SHRI GUJJALA B. BALARAJA (Alternate)



		Copeland India Private Limited, Pune

		SHRI S. CHETHAN THOLPADY 



		Daikin Air Conditioning India Private Limited, Gurugram

		Shri Gaurav Mehtani



		Danfoss Industries Private Limited, Gurugram

		SHRI MADHUR SEHGAL

         SHRI K.L. NAGAHARI (Alternate-1)

         SHRI M.N.S.V. KIRAN KUMAR (Alternate-2)



		Directorate General of Quality Assurance, Ministry of Defence, New Delhi

		LT. COL. DEEPAK SHARMA

         SHRI S.S. NIKAM (Alternate)



		Electrical Research and Development Association, Vadodara

		SHRI GUATAM BRAHMBHATT

         SHRI RAKESH PATEL SINGH (Alternate)



		Emerson Climate Technologies (India) Private Limited, New Delhi

		SHRI CHETHAN THOLPADY

         SHRI D P DESPANDE (Alternate)



		Frigoglass India Private Limited, Gurugram

		SHRI MAHESH KUMAR MAWAI 

          SHRI MANDEEP SINGH (Alternate-1)

          MS RITU CHOUHAN (Alternate-2)



		Godrej & Boyce Manufacturing Company Limited, Mumbai

		SHRI BURZIN WADIA

         SHRI JASVIR SINGH (Alternate-1)

         SHRI NARENDRA SHEDGE (Alternate-2)



		Honeywell International India Private Limited, Gurugram

		SHRI AADITYA PEGALLAPATI

         SHRI AVINASH KUMAR (Alternate)



		Indian Institute of Chemical Engineering, Kolkata

		DR D. SATHIYAMOORTHY

         DR SUDIP K. DAS (Alternate)



		Indian Institute of Technology Madras, Chennai

		 DR. G. VENKATARATHNAM



		Indian Society of Heating, Refrigerating and Air Conditioning Engineers, New Delhi

		DR JYOTIRMAY MATHUR

         SHRI ASHISH RAKHEJA (Alternate-1)

         SHRI V. MANJUNATH (Alternate-2)



		Ingersoll Rand India Limited, Bengaluru

		SHRI M. VENKANNA

         SHRI J. GURUSAMY (Alternate)



		International Copper Association India, Mumbai

		SHRI MAYUR KARMAKAR

         SHRI SHANKAR SAPALIGA (Alternate)



		Intertek India Private Limited, Gurugram

		SHRI C. M. PATHAK



		Johnson Controls-Hitachi Air Conditioning India Limited, Mehsana

		SHRI RAHUL RAMTEKKAR

         MS. HEENA RAMSINGHANI (Alternate)



		LG Electronics India Private Limited, New Delhi

		SHRI ADITYA ANIL



		Refrigeration and Air Conditioning Manufacturers Association, New Delhi

		SHRI KANWALJEET JAWA

         SHRI HARSH VARDHAN PANT (Alternate)



		Samsung India Electronics Private Limited, New Delhi



		SHRI KALICHARAN SAHU

         SHRI AMIT KUMAR JHA (Alternate)



		Sierra Aircon Private Limited, Gurugram

		SHRI D.K. MUDGAL

         SHRI S. DHIMAN (Alternate)



		The Chemours India Private Limited, Gurugram

		SHRI VIKAS MEHTA

         SHRI NISHIT SHAH (Alternate)



		UL India Private Limited, Bengaluru

		SHRI V. MANJUNATH

         SHRI SATISH KUMAR (Alternate)



		Voltas Limited, Mumbai

		SHRI SRINIVASAN MOTURI

         SHRI A.D. KUMBHAR (Alternate)



		Voluntary Organisation in Interest of Consumer Education (VOICE), New Delhi

		SHRI B. K. MUKHOPADHYAY

         SHRI H. S. WADHWA (Alternate)



		In Personal Capacity (506/2, Kirti Apartments, 

Mayur Vihar, Phase-1 Extension, Delhi)

		SHRI P K MUKHERJEE



		In Personal Capacity (H.No. 03, Savita Vihar, Delhi)

		SHRI J.K. AGRAWAL



		BIS Directorate General

		SHRI NAVINDRA GAUTAM, SCIENTIST ‘E’/DIRECTOR AND HEAD (MED) 

[REPRESENTING DIRECTOR GENERAL (Ex-officio)]







Member Secretary

MS NEHA THAKUR

SCIENTIST ‘B’/Assistant Director

(MECHANICAL ENGINEERING), BIS



Panel for Revision of IS 1475 (Part 1), MED 03 : P18

		Organization

		Representative (s)



		Voltas Limited, Mumbai

		SHRI SRINIVASU (Convener) 



		Blue Star Limited, Mumbai

		SHRI SUNIL KUMAR JAIN 

SHRI SUSHIL KUMAR



		Intertek India Private Limited, Gurugram

		SHRI C M PATHAK



		UL India Private Limited, Bengaluru

		SHRI SATISH KUMAR



		Usha Pvt. Ltd.

		SHRI PRAMOD TRIVEDI

SHRI VIKAS DUA



		Veeline Media Limited
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		Shri Sheshadri H G
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Proposal Details

1of2

https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/new_proposal/New_proposal 1/proposaldet...

A. Proposal Details

Part-1

Organization Type: Central Government

1. Name of Proposer Ramajayan Pandiayan

2. Email ID p.ramajayan@iiim.res.in

3. Phone 9655860255

4, Address CSIR-Indian Institute of Integrative Medicine, Jammyu
Part - 2

5. Proposed title of Standard

6. Aspect

7. Define subject of standard

8. Most Relevant Technical Department

Part-3

9. Scope of proposed standard

10. Purpose and Justification

11. Likely users of standards and their inputs

12. Any related standards/series of standard/system
standard required to make this subject standard
complete

13. When the final standard would be required

14. Any specific problem being faced without this
standard

15. Bearing with Govt legislation regulation, etc
16. Name and address of manufacturers/
implementing/ industries/ purchasing organization
[component supplier/ raw material supplier, if any

17. Status of the industry in the country

18. Availability of test facilities in the country

Specification standards for Ultra low Freezer -80 to 86 degree

Product Specification

To specify the standards for the manufacture of Ultra-low freezer -80 with software for

capturing data

MED (Mechanical Engineering Department)

Specification standards for Ultra low freezer -80 with standard compressor, software for

data monitoring

Specification standards for designing and development of ultra-low freezer with
integrated software for data monitoring

R&D Organisation, CRO, Academic, Testing services

IEC61010-1,IEC61010-2-101

31-05-2024

No proper specified instrument observed.

No

Eppendorf, Thermo Scientific, Haeir etc

Not applicable

Not available

11-12-2023, 21:53
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Proposal Details

2 of 2

19. Whether related to variety reduction, export,
health, safety consumer protection, mass
consumption, energy conservation, technology
transfer, technology upgradation, protection of
environment & other National priorities

20. Whether subject requires consideration to be
given to women/girlissues in line with Sustainable
Goal 5 of the UN. If so, whether the issues are
proposed to be addressed suitably in the proposed
standard

21. Relevant supportive document (download docs)
22. R& D work done inindia

23. Any foreign collaboration (give details)

24, Liaison with any organisation(s)

25.A. Preparatory work

25.B. Preparatory work (Details)

26. Whether this project can be funded by your
organization

27. Whether your organisation would be interested to

opt for BIS Standard Mark once the standard is
published?

28. Any Other Attachment (extra)

https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/new_proposal/New_proposal 1/proposaldet...

No

Not applicable

Not Applicable

No

No

No

No draft possible

Not available

Not Applicable

Not Applicable

Not applicable

B. Action Logs

C. Communications

11-12-2023, 21:53
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PROFORMA FOR PROPOSING NEW SUBJECTS FOR NATIONAL STANDARDIZATION



		1

		Proposer Name & Complete Contact Details including Phone no and Email ID.

		



		2

		Proposed Title of the standard (Indicate whether the standard required is for product specification/methods of test/code of practice and define

the subject in brief

		



		3

		Scope of the proposed standard (Define the limits to be considered)

		



		4

		Purpose and Justification

		



		5

		Likely users of standards and their inputs

		



		6

		Any related standard/series of standard/system standard required to make this subject standard complete

		



		7

		When the final Standard would be required ( any time limit)

		



		8

		Any specific problem being faced without this standard

		



		9

		Bearing with Govt legislation regulation, etc

		



		10

		Name and address of manufacturers/implementing

industries/purchasing organization/component supplier/raw material supplier, if any

		



		11

		Status of the industry in the country

		



		12

		Availability of test facilities in the country

		



		13

		Whether related to variety reduction, export, health, safety consumer protection, mass consumption, energy conservation, technology transfer, technology upgradation, protection of environment & other

National priorities.

		



		14

		Whether subject requires consideration to be given to women/ girl issues in line with Sustainable Goal 5 of the UN. 

If so, whether the issues are proposed to be addressed suitably in the proposed standard.

		



		15

		Relevant supportive document/other national/international standards, company standard, technical & research papers, etc if any (Please give reference or attach a copy)

		



		16

		R&D work done in India

		



		17

		Any foreign collaboration (give details)

		



		18

		Liaison with any organisation(s)

		



		19

		Preparatory work:

a) whether draft attached

b) whether outline attached and draft can be prepared

c) no draft possible, if so, why ?

		



		20

		Whether this project can be funded by your organization or can it be sponsored by industry/ association/professional bodies/ministry? If yes, to what extent?

		



		21

		Whether your organisation would be interested to opt for BIS Standard Mark once the standard is published?

		





Dated:	Signature:

Note:

i) It is desirable that information is provided by the proposer for all items of the proforma; in any case information against item 1 to 5 must be provided.

ii) Write `NA' wherever not applicable.

iii) Add separate sheet to elaborate.
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Observations on IS16678 Part 2.docx
Observations on IS16678 Part 2

CMD-3: 

MED may please refer to the trailing mails on subject matter. The manufacturer has been requetsed to provide the technical details of the product for which the BIS certification is intended. Meanwhile, various parts of IS 16678 were gone through. On going through the Standards, it is observed that the Standards specify requirements of complete AC/ventilation system and not of a particular product.

Shri Satish Kumar:

As per attached query it looks that manufacturer is looking to get the product certified as per ISO 5149 Part 2 / IS 16678. ISO 5149/IS 16678 series of standards (Part 1 to Part 4) are actually not for any specific product but for general design , construction , installation requirements. 



Below is the scope of ISO 5149 Part 2/IS 16678 



This part of ISO 5149 is applicable to the design, construction, and installation of refrigerating systems, including piping, components, materials, and ancillary equipment directly associated with such systems, which are not covered in ISO 5149-1, ISO 5149-3, or ISO 5149-4. It also specifies requirements for testing, commissioning, marking, and documentation. Requirements for secondary heat-transfer circuits are excluded except for any safety devices associated with the refrigerating system. This part of ISO 5149 is applicable to new refrigerating systems, extensions or modifications of already existing systems, and for used systems, being transferred

to and operated on another site.



This part of ISO 5149 applies to:

a) refrigerating systems, stationary or mobile, of all sizes including heat pumps;

b) secondary cooling or heating systems;

c) the location of the refrigerating systems;

d) replaced parts and added components after the adoption

of this part of ISO 5149, if they are not identical in function and in capacity.

 

As we can see , the scope refers to Design , Construction requirements , it does not specify any product related testing even though it provides general test requirements which can be applied to the system as a whole. When we compare ISO 5149 / IS 16678 series with IEC 60335 series , we can see that IEC series is more product specific and ISO/IS 16678 is general for all Refrigeration System constructions. In fact IS/IEC 60335-2-40 refers ISO 5149 for Design and Construction

requirements to be followed for some products like Water Heating / Heat Pump Systems etc. Refer Clause 22 of IEC 60335-2-40 



22.112 The construction of the refrigerating system shall comply with the requirements of ISO 5149-2:2014, Subclauses 4.2, 4.3, 5.2.1, 5.2.2, 5.2.4, 5.2.5, 5.2.15, 5.2.6.1, 5.2.6.3, 5.2.7, 5.2.8, 5.2.9.1, 5.2.9.3, and 5.2.9.4.and ISO 5149-2:2014/AMD1:2020, Subclauses 4.1, 5.2.3, 5.2.9.2.



NOTE A safety shut-off valve is an isolating valve for the purpose of ISO 5149-2. 



Similarly IS/IEC 60335-2-40 refers ISO 5149 for Flammable Refrigerant Systems as well for its ventilation , charge limits etc ( Annex G). 



So, in our opinion IS16678 / ISO 5149 might not be used for specific product certification but can be used more for design/construction requirements.



Shri Vikas Mehta:



ISO 5149-2 is not a product standard but for design construction and installation of systems. Both refrigerating and heat pump systems. For stand alone product as a heat pump which has to be treated as a stand alone equipment, IEC 60335-2-40 will be given preference.



ISO 5149 series are basically horizontal standards and IEC 60335 series are vertical standards. And my understanding is that if its a remote system type assembly with evaporator and condenser to be assembled at site with piping etc, such systems come under purview of ISO5149 from installation perspective where ISO 5149 - 2 talks about requirements for components and piping involved, individual components like evaporator, condenser etc still need to comply with IEC 60335-2-40. So they will fall under individual stand alone equipment category, and will need to comply with IEC 60335-2-40.



Shri H Wadhwa :



I feel the clarification of Mr. Satish is more appropriate.



Shri Kiran Kumar MNSV:



My inputs are here.

1. M/s MECH WORLD ECO PRIVATE LIMITED was seeking certification for the “HEAT PUMP” manufactured by them Considering IS 16678-2 and requested for including the standard under MOP.



2.

a. Answer : you can go ahead and do the needful to support this customer’s request.

b. Justification

i. IS 16678-2 / ISO 5149-2 : Refrigerating Systems and Heat pumps – Safety and Environmental Requirements, covers Design, Construction, Installation and testing of the system for safety 

ii. Though the customer mentioned “ Heat pump” as “Product” it is a “System” made out of several components (products).

iii. The Standard IS 16678-2 is applicable for piping, components ( Individual products like compressor, Oil separator etc.,) , materials, and ancillary equipment directly associated with such systems



3. Agreeing to the inputs by Vikash and Satish below, a few additional inputs are.



a. IS 16678-2/ISO5149-2 is a higher level “ Code of Practice” for the systems and its components.

b. Specific sub level standards cover Components ( which might be added in subsequent versions)

c. However, IEC 60335-2-40 : Household and similar electrical appliances - Safety - Part 2-40: Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers is Specifically Developed to Cover Heat pumps and is more specific in the current

request.

d. Both IS16678/ISO5149 and IEC 60335-2-40 have the other standards in their normative references, hence they go hand in hand. Meaning the customer has to adhere to both the standard requirements i.e. the Points left out by IEC 60335-2-40 must be addressed through ISO 5149.



4. Recommendation:



a. Communicate to M/s MECH WORLD ECO PRIVATE LIMITED about availability of

specific standard for Heat pumps (IEC 60335-2-40) and let them evaluate their heat pump specs covered under the standard.

b. Additionally, allow them to Follow IS 16678-2 by doing the needful inclusion of standard under MOP



Note :- Generic Guideline.



Where there is no sub level/sub system/ component level standard exists the system or components can be certified by IS 16678 / ISO 5149. ( Example : Refrigeration Sight Glass , Ball valve etc.,)



Wherever a sublevel standard is available the system can be certified by both sublevel and the Higher level Standard. ( Example: Refrigeration Filter drier, Refrigerator , Air conditioner,

Compressor etc.,)



IEC 60335-2-40 also has limitations in the system ( refer screenshot below)



[image: ]

Shri S.Chethan Tholpady:



For Safety IEC60335-2-40 is applicable for heat pumps, though it may refer to several other standards for component level compliance,

image1.png

1 Scope
This clause of Part 1 is replaced by the following.

This International Standard deals with the safety of electric heat pumps, including sanitary
hot water heat pumps, air-conditioners, and dehumidifiers incorporating sealed motor-
compressors, their maximum rated voltages being not more than 250 V for single phase
appliances and 600 V for all other appliances.

Appliances not intended for normal household use but which nevertheless may be a source of
danger to the public, such as appliances intended to be used by laymen in shops, in light
industry and on farms, are within the scope of this standard.

The appliances referenced above may consist of one or more factory made assemblies. If
provided in more than one assembly, the separate assemblies are to be used together, and
the requirements are based on the use of matched assemblies.








Observations on IS16678 Part 2



 



CMD



-



3: 



 



MED may please refer to the trailing mails on subject matter. The



 



manufacturer has been requetsed to 



provide the technical details of



 



the product for which the BIS certification is intended. Meanwhile,



 



various parts of IS 16678 were gone through. On going through the



 



Standards, it is observed that the



 



Standards specify requirements of



 



complete AC/ventilation system and not of a particular product.



 



Shri Satish Kumar:



 



As per attached query it looks that ma



nufacturer is looking to get the product certified as per 



ISO 5149 Part 2 / IS 16678. ISO 5149/IS 16678 series of standards (Part 1 to Part 4) are actually 



not for any specific product but for general design , construction , installation requirements. 



 



 



Be



low is the scope of ISO 5149 Part 2/IS 16678 



 



 



This part of ISO 5149 is applicable to the design, construction, and installation of refrigerating 



systems, including piping, components, materials, and ancillary equipment directly associated 



with such system



s, which are not covered in ISO 5149



-



1, ISO 5149



-



3, or ISO 5149



-



4. It also 



specifies requirements for testing, commissioning, marking, and documentation. Requirements 



for secondary heat



-



transfer circuits are excluded except for any safety devices associate



d with 



the refrigerating system. This part of ISO 5149 is applicable to new refrigerating systems, 



extensions or modifications of already existing systems, and for used systems, being transferred



 



to and operated on another site.



 



 



This part of ISO 5149 appl



ies to:



 



a) refrigerating systems, stationary or mobile, of all sizes including heat pumps;



 



b) secondary cooling or heating systems;



 



c) the location of the refrigerating systems;



 



d) replaced parts and added components after the adoption



 



of this part of ISO 



5149, if they are not identical in function and in capacity.



 



 



 



As we can see , the scope refers to Design , Construction requirements , it does not specify any 



product related testing even though it provides general test requirements which can be applied 



t



o the system as a whole. When we compare ISO 5149 / IS 16678 series with IEC 60335 series 



, we



 



can see that IEC series is more product specific and ISO/IS 16678 is general for all 



Refrigeration System constructions. In fact IS/IEC 60335



-



2



-



40 refers ISO 514



9 for Design and 



Construction



 



requirements to be followed for some products like Water Heating / Heat Pump Systems etc. 



Refer Clause 22 of IEC 60335



-



2



-



40 



 



 



22.112 The construction of the refrigerating system shall comply with the requirements of 



ISO 5149



-



2



:2014, Subclauses 4.2, 4.3, 5.2.1, 5.2.2, 5.2.4, 5.2.5, 5.2.15, 5.2.6.1, 5.2.6.3, 5.2.7, 



5.2.8, 5.2.9.1, 5.2.9.3, and 5.2.9.4.and ISO 5149



-



2:2014/AMD1:2020, Subclauses 4.1, 5.2.3, 



5.2.9.2.



 



 



NOTE A safety shut



-



off valve is an isolating valve for the purpose



 



of ISO 5149



-



2. 
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Comments on comm refr.docx
a) Shri P K Mukherjee :

The attached document does not provide the product specification, particularly the cabinet and freezer temperature. What has been provided is only the installation instruction. 

IS 17550 does not specify the product configuration like, horizontal, vertical semi horizontal/vertical as specified in other commercial refrigeration standard like Visi cooler and Refrigerated display cabinet standard. 

In the absence of complete product specification, it will not be possible to comment. It is requested that complete product specification and the photograph of the product may be obtained form the importer.

b) Shri Satish Kumar: 

The details provided for the product category seem to be falling under Commercial Beverage Cooler since the specific use defined is “ Intended use and restrictions: Only use this appliance for cooling and storage of food and beverages for commercial purposes. Any other use is deemed improper”

These products are covered under ISO 22044 for which IS adoption is already in progress with National Deviation. This should not be covered under IS 17550 which is primarily Household Refrigerating Products.

 Please refer scope of IS 17550  

1. This Indian Standard (Part 1) specifies the essential characteristics of household refrigerating appliances, cooled by internal natural convection or forced air circulation, their rated voltage not exceeding 250 V, 50 Hz a.c., and establishes test methods for checking the characteristics.

 Scope of ISO 22044

This document specifies the classification for commercial beverage coolers and their requirements and test methods. This document is applicable to integral refrigeration systems

c) Ms Ritu Chauhan:

Standard IS 17550 (Part 1): 2021 is applicable to Household refrigerators only. The shared product falls under the category of commercial refrigerator.

Hence, it is not applicable.









a)



 



Shri P K Mukherjee :



 



The attached document does not provide the product specification, particularly the cabinet and 



freezer temperature. What has been provided is only the installation instruction. 



 



 



IS 



17550



 



does not specify the product configuration like, horizontal, vertical semi horizontal/vertical 



as specified in other commercial refrigeration standard like Visi cooler and Refrigerated display cabinet 



standard. 



 



 



In the absence of complete product specifi



cation, it will not be possible to comment. It is requested 



that complete product specification and the photograph of the product may be obtained form the 



importer.



 



b)



 



Shri Satish Kumar: 



 



The details provided for the product category seem to be falling under 



Commercial Beverage 



Cooler since the specific use defined is “ 



Intended use and restrictions: Only use this appliance 



for cooling and storage of food and beverages for commercial purposes. Any other use is 



deemed improper”



 



These products are covered under 



ISO 22044 for which IS adoption is already in progress with 



National Deviation. This should not be covered under IS 17550 which is primarily Household 



Refrigerating Products.



 



 



Please refer scope of IS 17550 



 



 



1.



 



This Indian Standard (Part 1) specifies the ess



ential characteristics of household refrigerating 



appliances, cooled by internal natural convection or forced air circulation, their rated voltage 



not exceeding 250 V, 50 Hz a.c., and establishes test methods for checking the characteristics.



 



 



Scope of ISO



 



22044



 



This document specifies the classification for commercial beverage coolers and their 



requirements and test methods. This document is applicable to integral refrigeration systems



 



c)



 



Ms Ritu Chauhan



:



 



Standard IS 17550 (Part 1): 2021 is applicable to Hous



ehold refrigerators only. The shared 



product falls under the category of commercial refrigerator.



 



Hence, it is not applicable.



 



 



 



 






a)   Shri P K Mukherjee :   The attached document does not provide the product specification, particularly the cabinet and  freezer temperature. What has been provided is only the installation instruction.      IS  17550   does not specify the product configuration like, horizontal, vertical semi horizontal/vertical  as specified in other commercial refrigeration standard like Visi cooler and Refrigerated display cabinet  standard.      In the absence of complete product specifi cation, it will not be possible to comment. It is requested  that complete product specification and the photograph of the product may be obtained form the  importer.   b)   Shri Satish Kumar:    The details provided for the product category seem to be falling under  Commercial Beverage  Cooler since the specific use defined is “  Intended use and restrictions: Only use this appliance  for cooling and storage of food and beverages for commercial purposes. Any other use is  deemed improper”   These products are covered under  ISO 22044 for which IS adoption is already in progress with  National Deviation. This should not be covered under IS 17550 which is primarily Household  Refrigerating Products.     Please refer scope of IS 17550      1.   This Indian Standard (Part 1) specifies the ess ential characteristics of household refrigerating  appliances, cooled by internal natural convection or forced air circulation, their rated voltage  not exceeding 250 V, 50 Hz a.c., and establishes test methods for checking the characteristics.     Scope of ISO   22044   This document specifies the classification for commercial beverage coolers and their  requirements and test methods. This document is applicable to integral refrigeration systems   c)   Ms Ritu Chauhan :   Standard IS 17550 (Part 1): 2021 is applicable to Hous ehold refrigerators only. The shared  product falls under the category of commercial refrigerator.   Hence, it is not applicable.        



image29.emf
ISO-TC 86-SC  8_N369_ISO-TC 86-SC 8 Meeting Report - 2023-10-26_V1.pdf


ISO-TC 86-SC 8_N369_ISO-TC 86-SC 8 Meeting Report - 2023-10-26_V1.pdf
ISO/TC 86/SC 8 N 369

ISOITC 86/SC 8 "Refrigerants and refrigeration lubricants"
Secretariat: ANSI
Committee manager: Shanley Ryan Mr

ISOITC 86/SC 8 Meeting Report - 2023-10-26_V1

Document type Related content Document date Expected action

Meeting / Minutes  Meeting: Berlin (Germany) 24 Oct 20232023-10-26 INFO



https://sd.iso.org/documents/open/fc524bad-9f2b-44d1-9f01-338408f36e58

http://sd.iso.org/meetings/129265



Draft Meeting Report
ISO/TC 86/SC 8 N369

Thursday, 26 October 2023 (01:00 PM - 04:00 PM Central European

Summer Time)

Agenda Item

Document
Number

1.

Opening of the meeting
The meeting was called to order at 01:03 PM Central European
Summer Time.

Welcome from the host

Mareike Tscheuschner welcomed the delegates on behalf of DIN
as the meeting host.

Roll call of the delegates
Refer to Attendance List below.

Code of Conduct
Bill Walter referred to the ISO Code of Conduct and indicated
that there was a link to the code of conduct in the agenda.

N348

Adoption of the agenda

Resolution 1: SC 8 accepted the agenda as modified to add
approval of the meeting report of the 18 April 2023 virtual
meeting.

N362

Approval of Meeting Report (Virtual 18 April 2023)
Resolution 2: SC 8 approved the meeting report from the 18
April 2023 SC 8 meeting.

N356

Appointment of the drafting committee
Resolution 3: SC 8 appointed a drafting committee consisting of
Asbjgrn Vonsild, Els Baert, Bill Walter, and Ryan Shanley

Report of the Secretariat

Resolution 4: SC 8 accepted the verbal reports of the committee
manager and subcommittee chair.

Timelines for active SC 8 projects can be viewed at the links
below:

Timeline for ISO/DIS 817

Timeline for ISO/CD PAS 24499

o

. Reports of Conveners




https://sd.iso.org/projects/project/86287/overview

https://sd.iso.org/projects/project/83452/overview

https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100397.pdf



Resolution 5: SC 8 accepted the reports of the WG/TF/MA
CONVenors.

9.1. MA "ISO 817 Maintenance agency" (Tom Watson)
No applications were submitted for consideration by the
MA. Revisions to the MA Guidelines were discussed and
approved by the MA for review and approval by SC 8. The
procedures for approval of new and revised refrigerant
applications were revised for clarity. A markup of the
revised Guidelines will be posted for review by SC 8
members prior to a CIB to approve the Guidelines for
submission to the ISO TMB.

9.2. TF 1 “ISO 817 Technical alignment” (Asbjern Vonsild) |N351
A report on the status of TF 1 has been posted as N351. A
presentation given by Asbjgrn Vonsild on ideas for the
process alignment between ISO 817 and ASHRAE Standard
34 has been posted as N371.

9.3. TF 2 “Toxicity safety classification” (Wolfgang Dekant)
No report was received from TF 2 and the task force has not
met. The work of the task force is largely completed; the
task force will not be disbanded until after publication of
ISO 817:2024.

9.4.WG 5 "Refrigerants - Designation and safety N353
classification” (Bill Walter)
ISO 817 was registered at the DIS stage on 30 June 2023.
The DIS ballot will open on 23 November 2023 and close on
15 February 2024. The publication target date for the
standard is 17 September 2024.
WG 5 met on the morning of 26 October 2023 and completed
review of the remaining proposals from TF 1 which were
submitted too late to be included in the DIS draft; the
accepted proposals will be incorporated into ISO 817 when
reviewing comments received on the DIS draft.
WG 5 reviewed and declined to accept the proposal from
Danish Standards to require equation of state, mixture
parameters, and thermophysical models be submitted with
refrigerant applications.
Osami Kataoka shared an update on the Japanese proposal for






a new classification for refrigerant stability in ISO 817. WG 5
developed a recommendation that SC 8 form a new task force
to evaluate the proposal to add a new classification to ISO
817 based on stability and determine if a new ISO standard
should be developed. This task force will also consider
drafting a test method identifying the stability boundary
conditions and evaluate how to properly link the
classification to ISO 817. If the proposal is approved, JISC
(Japan) will nominate a convenor, and a call for members
will be issued.

The convenor of WG 5 will contact the convenor of ISO/TC
86/SC 1/WG 1 to discuss holding the next WG 5 meetings in
Tokyo the week of 8 April through 12 April 2024, in
conjunction with the meetings of ISO/TC 86/SC 1/WG 1.

Resolution 6: SC 8 directed the Committee Manager to
circulate a CIB for approval of the recommendation from
WG 5 to form a new task force (TF 3) to evaluate the
addition of a new classification in ISO 817 based on stability
and to determine if a new ISO standard is needed. If
approved, JISC (Japan) will propose a convenor, and a call
for members will be circulated.

9.5. WG 7 "Refrigerant properties" (Felix Flohr)
ISO 17584, “Refrigerant properties” was published in
August 2022; no new work items have been defined. WG 7
discussed the proposal from Danish Standards on requiring
equation of state, mixture parameters, and thermophysical
models be submitted with refrigerant applications, and
concluded that ISO 17584 is not the appropriate places to
include this proposal. WG 7 referred the proposal to WG 5
for their consideration.

9.6. WG 8 "Burning velocity test methods" (Alfredo
Oliveira)
The ISO 24499 DPAS draft us being reviewed and revised
based on comments from the ISO editor. It is expected that
the draft will be resubmitted for DPAS ballot shortly.






10. Reappointment/appointment of convenors

10.1. WG 5, “Refrigerants — Designation and safety
classification” — Mary Koban has been approved as the
new convenor of WG 5, for a three-year term beginning 1
January 2024 and ending 31 December 2026.

10.2. SC 8, “Refrigerants and refrigeration lubricants” — Bill
Walter has been approved for an additional one-year term
beginning 1 January 2024 and ending 31 December 2024.

11

. Liaison Reports

The chair of SC 8 brought to the subcommittee’s attention
several standards which may be of interest under ISO/TC 47,
“Chemistry”. No liaison reports were received from ECOS or
I1R.

12.

Items for Future Work — It has been determined that a cutoff
date will need to be set for when applications will be accepted
under the requirements of ISO 817:2014 vs. ISO 817:2024 (e.g.,
six months after publication). This date will be posted on the SC
8 website once it has been determined. The committee manager
was directed to investigate if there is a standard ISO practice for
transitioning from old editions of standards to new editions.

13

. Next SC and WG Meetings

WG 5 will plan to meet in Tokyo in April 2024 in conjunction
with meetings of ISO/TC 86/SC 1/WG 1. SC 8 will tentatively
plan to meet in mid-2024 after WG 5 has met to review
comments received on ISO/DIS 817. The ISO 817 MA will next
meet during the ASHRAE 2024 Winter Conference in Chicago
from 21 January to 23 January 2024.

14.0ther Business

Resolution 7: SC 8 expressed its appreciation to DIN and
Mareike Tscheuschner for hosting the meetings.

15. Approval of resolutions

The drafting committee finalized the resolutions, which were
then presented to all those in attendance.

Resolution 8: SC 8 accepted Resolutions 1 through 7 as listed
above and in SC 8 N370.

N370






16. Closure of the meeting
The meeting was adjourned at 02:48 PM Central European
Summer Time.
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BUREAU OF INDIAN STANDARDS

Program of Work
MED 3 : Refrigeration And Air Conditioning

Scope: a) Formulation of standards for refrigeration and air- conditioning equipment and appliances
including terminology, definitions and symbols, designation of refrigerants, testing of
refrigerating systems; and refrigerating units. b) Co-ordination of work with ISO/TC 86
Refrigeration and Air conditioning; ISO/TC 142 Cleaning equipment for air and other gases;
IEC/TC 61 Safety of household appliances for refrigeration and air- conditioning and IEC TC
59/SC 59M Performance of Electrical Household and Similar Cooling and Freezing
Appliances.

Liaison: IEC TC- 59M SC- 59M (P): Performance of Electrical Household and Similar Cooling and
Freezing Appliances IEC TC- 61C SC- 61C (P): Safety of Refrigeration Appliances for
Household and Commercial Use. IEC TC- 61 D SC- 61 D (P): Appliances for Air-conditioning
for Household and Similar Purposes. ISO TC-86 (P): Refrigeration & Air-Conditioning ISO
TC-86 SC-1 (P): Safety and environmental requirements for refrigerating systems ISO TC-86
SC-4 (P): Testing and rating of refrigerant compressors ISO TC-86 SC-6 (P): Testing and
rating of air-conditioners and heat pumps ISO TC-86 SC-7 (P): Testing and rating of
commercial refrigerated display cabinets ISO TC-86 SC-8 (P): Refrigerants and refrigeration
lubricants ISO TC-142 (P): Cleaning equipment for air and other gases

Published Standards

S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 10594 : 2021 Specification for Thermostatic - Indigenous
Expansion Valves
2 IS 10617 : 2018 Hermetic compressors - May, 2022 1 Indigenous
Specification (Second Revision)
3 IS 11327 : 2022 Requirements for Refrigerants - Indigenous
Condensing Units
4 IS 11328 :2022 Self-contained Automatic Ice - Indigenous
Makers Specification First revision
5 IS 11329 :2018 Finned type heat exchanger for May, 2022 2 Indigenous
room air conditioner (First
Revision)
6 IS 11330 : 2021 Refrigeration Oil Separator - Indigenous
General Specification Construction
Requirements and Testing
7 IS 11561 :2018 Code of practice for testing of May, 2022 - Indigenous
water cooling towers (First
Revision)
8 |IS/ISO 11650 : 1999 Performance of refrigerant September, 2022 - Identical under single
ISO 11650 : 1999 recovery and/or recycling numbering

Downloaded by: Neha Thakur, 70084, 11-12-2023 10:43:53





equipment

9 IS 11951 : 2009 PUMPSET FOR DESERT September, 2022 Indigenous
COOLERS - SPECIFICATION (
First Revision)
10 IS 12249 : 2021 |Specification for Desiccant Driers Indigenous
11 [IS/ISO 13043 : 2011|Road Vehicles Refrigerant Systems| Identical under single
ISO 13043:2011 | used in Mobile Air Conditioning numbering
Systems MAC Safety
Requirements Adoption of ISO
13043:2011
12 | IS/ISO 13261-1: Sound power rating of air - August, 2021 Identical under dual
1998 Conditioning and air - Source heat numbering
ISO 13261-2:1998 | pump equipment: Part 1 non -
ISO 13261-2:1998 Ducted outdoor equipment
13 IS/ISO 13261-2 : Sound power rating of September, 2022 Identical under single
1998 airConditioning and air - Source numbering
ISO 13261 : Part 2 :Jheat pump equipment: Part 2 non -
1998 Ducted indoor equipment
14 | IS 1391 (Part 1) : Room air conditioners - January, 2022 Indigenous
2017 Specification: Part 1 unitary air
conditioners (Third Revision)
15 IS 1391 (Part 1) : Room Air Conditioners Indigenous
2023 Specification Part 1 Unitary Air
Conditioners Fourth Revision
16 | IS 1391 (Part 2): Room air conditioners - May, 2022 Indigenous
2018 Specification: Part 2 split air
conditioners (Third Revision)
17 IS 1391 (Part 2) : Room Air Conditioners Indigenous
2023 Specification Part 2 Split Air
Conditioners Fourth Revision
18 IS 14618 : 2022 Automotive vehicles Air- Indigenous
conditioning and heating systems
thermal performance Method of
measurement
19 IS 1474 : 1959 Specification for commercial May, 2022 Indigenous
refrigerators
20 | IS 1475 (Part 1) : | Self - Contained drinking water January, 2022 Indigenous
2001 coolers - Specification: Part 1
energy consumption and
performance (Third Revision)
21 IS 16590 : 2023 Liquid Chilling Package Units - Indigenous
Specification (First Revision)
22 IS 16590 : 2017 Water cooled chilling packages February, 2022 Indigenous
using the vapour compression cycle
- Specification
23 IS 16656 : 2017 Refrigerants - Designation and April, 2021 Identical under dual
ISO 817 :2014 safety classification numbering
ISO 817 : 2014
24 | IS 16672 (Part 1) : |Refrigerated display cabinets: Part April, 2021 Identical under dual
2017 1 vocabulary numbering
ISO 23953-1: 2015
ISO 23953-1: 2015
25 | IS 16672 (Part 2) : |Refrigerated display cabinets: Part April, 2021 Identical under dual
2017 2 classification, requirements and numbering
ISO 23953-2: 2015 test conditions
ISO 23953-2 : 2015
26 | IS 16678 (Part 1) : | Refrigerating Systems and Heat May, 2022 Identical under dual

2018

Pumps 4€” Safety and

Downloaded by: Neha Thakur, 70084, 11-12-2023 10:43:53

numbering






ISO 5149 Pt 1:2014
ISO 5149 Pt 1:2014

Environmental Requirements Part
1 Definitions, Classification and
Selection Criteria

27 | IS 16678 (Part2) : | Refrigerating systems and heat May, 2022 Identical under dual
2018 pumps - Safety and environmental numbering
ISO 5149 Pt 2:2014|  requirements: Part 2 design,
ISO 5149 Pt 2:2014| construction, testing, marking and
documentation
28 | IS 16678 (Part 3) : | Refrigerating systems and heat May, 2022 Identical under dual
2018 pumps - Safety and environmental numbering
ISO 5149 Pt 3:2014| requirements: Part 3 installation
ISO 5149 Pt 3:2014 site
29 | IS 16678 (Part4): | Refrigerating systems and heat May, 2022 Identical under dual
2018 pumps - Safety and environmental numbering
ISO 5149 Pt 4:2014| requirements: Part 4 operation,
1SO 5149 Pt 4:2014] maintenance, repair and recovery
30 | IS 16753 (Part 1) : | High Efficiency Filters and Filter Identical under dual
2022 Media for removing Particles from numbering
ISO 29463-1 : 2017 Air Part 1 Classification
ISO 29463-1 : 2017|Performance Testing and Marking
First revision
31 | IS 16753 (Part 2) : | High - Efficiency filters and filter May, 2022 Identical under dual
2018 media for removing particles in air: numbering
ISO 29463-2 :2011 Part 2 aerosol production,
ISO 29463-2 :2011 |measuring equipment and particle -
Counting statistics
32 | IS 16753 (Part 3) : | High - Efficiency filters and filter May, 2022 Identical under dual
2018 media for removing particles in air numbering
ISO 29463-3:2011 |Part 3 testing flat sheet filter media]
1SO 29463-3:2011
33 | IS 16753 (Part 4) : | High - Efficiency filters and filter May, 2022 Identical under dual
2018 media for removing particles in air; numbering
ISO 29463-4:2011 Part 4 testing method for
ISO 29463-4:2011 determining leakage of filter
elements - Scan method
34 | IS 16753 (Part 5) : | High - Efficiency filters and filter May, 2022 Identical under dual
2018 media for removing particles in air: numbering
ISO 29463-5:2011 Part 5 test method for filter
1SO 29463-5:2011 elements
35 | IS 17550 (Part 1) : HOUSEHOLD Indigenous
2021 REFRIGERATING
APPLIANCES
CHARACTERISTICS AND TEST]
METHODS Part 1 General
Requirements
36 | IS 17550 (Part 2) : Household Refrigerating Modified/Technically
2021 Appliance- Characteristics and test Equivalent
IEC 62552-2:2015| methods Part 2 Performance
requirements
37 | IS 17550 (Part 3) : Household Refrigerating Modified/Technically
2021 Appliance- Characteristics and test Equivalent
62552-3 methods Part 3 Energy
Consumption and volume
38 | IS 17570 (Part 1) : | Air Filters for general ventilation Identical under dual

2021
ISO 16890-2:2016
ISO 16890-2:2016

Part 1 Technical specifications
requirements and classification
system based upon particulate
matter efficiency ePM Adoption off
ISO 16890-1:2016

numbering
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39 | IS 17570 (Part 2) : | Air Filters for general ventilation Modified/Technically
2021 Part 2 Measurement of fractional Equivalent
ISO 16890-2:2016 | efficiency and air flow resistance
Modified adoption of ISO
16890-2:2016
40 | IS 17570 (Part 3) : | Air Filters for general ventilation Identical under dual
2021 Part 3 Determination of the numbering
ISO 16890-3:2016 | gravimetric efficiency and the air
ISO 16890-3:2016 | flow resistance versus the mass of
test dust captured ( adoption of
ISO 16890-3:2016)
41 | IS 17570 (Part 4) : | Air Filters for general ventilation Identical under dual
2021 Part 4 Conditioning method to numbering
ISO 16890-4:2016 |determine the minimum fractional
ISO 16890-4:2016 | test efficiency (adoption of ISO
16890-4:2016)
42 |IS/ISO 17584 : 2005 Refrigerant properties December, 2022 Identical under dual
ISO 17584:2205 numbering
ISO 17584:2205
43 IS 17681 : 2022 Specification for Bottled water Indigenous
dispensers
44 IS 17693 : 2022 Non-electric Cooling Cabinet Indigenous
Made of Clay
45 IS 17773 : 2022 Closed-Circuit Ammonia Indigenous
Refrigeration System — CODE of
Practice FOR Design AND
Installation
46 | IS 18154 (Part 1) : |Air-cooled air conditioners and air- Modified/Technically
2023 to-air heat pumps Testing and Equivalent
ISO 16358-1 calculating methods for seasonal
performance factors Part 1:
Cooling seasonal performance
factor ISO 16358-1 : 2013 MOD
47 | IS 18154 (Part 2) : |Air-cooled air conditioners and air- Identical under dual
2023 to-air heat pumps Testing and numbering
ISO 16358-2 calculating methods for seasonal
ISO 16358-2 performance factors Part 2:
Heating seasonal performance
factor
48 | IS 18154 (Part 3) : |Air-cooled air conditioners and air- Identical under dual
2023 to-air heat pumps Testing and numbering
ISO 16358-3 calculating methods for seasonal
ISO 16358-3  performance factors Part 3: Annual
performance factor
49 IS 2167 : 2019 Specification for bottle coolers - Indigenous
(Second Revision)
50 1S 2370 : 2014 Walk - In cold rooms - June, 2019 Indigenous
Specification (First Revision)
51 IS 3315 : 2019 Evaporative air coolers (Desert - Indigenous
Coolers) - Specification (Third
Revision)
52 IS 3615 : 2020 Glossary of Terms Used in - Indigenous
Refrigeration and Air Conditioning
( Second Revision )
53 IS 4831 :2019 Recommendation on units and - Indigenous
symbols for refrigeration (First
Revision)
54 IS5111:1993 |Testing of refrigerant compressors May, 2022 Identical under dual

ISO 917 : 1999

(First Revision)
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ISO 917 : 1999

ISO 13253 : 2017
ISO 16358 (Part 1) :
2013

Conditioners - Specification
(Second Revision)

55 [IS 60335 (Part 2/Sec|] Household and similar electrical - Identical under single
34):2021 appliances Safety Part 2-34: numbering
IEC 60335-2-34: |Particular requirements for motor-
2021 compressors Adoption of IEC
60335-2-34: 2021
56 |IS/IEC 60335-2-40)| Household and similar electrical - Identical under dual
12018 appliances safety : Particular numbering
IEC 60335-2-40 requirements for electrical heat
IEC 60335-2-40 pumps air-conditioners and
dehumidifiers Adoption of IEC
60335-2-40
57 |IS/IEC 60335-2-89)| Household and similar electrical April, 2023 - Identical under dual
:2010 appliances - Safety: Part 2 - 89: numbering
IEC particular requirements for
60335-2-89:2010 commercial refrigerating
IEC appliances with an incorporated or
60335-2-89:2010 remote refrigerant unit or
compressor
58 IS 655 : 2006 Air ducts - Specification (Second January, 2022 2 Not Equivalent
ISO 7807: 1983 Revision)
59 IS 7613 : 1975 Method of testing panel type air March, 2017 - Indigenous
filters for air - Conditioning and
ventilation purposes
60 IS 7872 : 2020 Deep Freezers - Specification ( - 1 Indigenous
Second Revision )
61 IS 7896 : 2023 | Air Conditioning Outdoor Design - Indigenous
Conditions Data for Indian Cities
62 IS 7896 : 2001 | Data for outside design conditions January, 2022 1 Indigenous
for air conditioning for indian
cities (First Revision)
63 IS/ISO 8066-2 : Rubber and Plastics Hoses and - Identical under single
2001 Hose Assemblies for Automotive numbering
ISO 8066-2:2001 | Air Conditioning Specification
Part 2 Refrigerant 134a Adoption
of ISO 8066-2:2001
64 IS 8066 (Part 3) : Rubber and Plastics Hoses and - Identical under single
2020 Hose assemblies for Automotive numbering
ISO 8066-3:2020 | Air Conditioning Specification
Part 3 Refrigerant 1234yf
Adoption of ISO 8066-3:2020
65 IS 8148 : 2018 Ducted and package air - May, 2022 1 Not Equivalent

Standards under Development

Projects Approved
SI. No. | Doc No. Title
No Records Found
Preliminary Draft Standards
SI. No. Doc No. Title
1 MED 3 (22144) Refrigerating systems and heat pumps Competence of personnel
2 MED 3 (22778) Electronic Expansion Valve - Specification
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Drafts Standards in WC Stage

SI. No. Doc No. Title
1 MED 3 (24169) HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY - PART 2-89
PARTICULAR REQUIREMENTS FOR COMMERCIAL REFRIGERATING APPLIANCES
AND ICE-MAKERS WITH AN INCORPORATED OR REMOTE REFRIGERANT UNIT OR
MOTOR-COMPRESSOR Modified adoption of IEC 60335-2-89 2019
Draft Standards Completed WC Stage
SI. No. Doc No. Title
1 MED 3 (17393) Air Handling Units General Requirements Performance Testing and Rating
2 MED 3 (19119) Non-Ducted Portable Air-Cooled Air Conditioners And Air-to-Air Heat Pumps Having A Single
Exhaust Duct Testing And Rating For Performance
3 MED 3 (19252) Refrigerated display cabinets Part 2 Classification requirements and test conditions ISO 23953-2
2015 MOD
4 MED 3 (21881) Pumpset for evaporative air coolers Specification
5 MED 3 (22200) Drinking Water Coolers Specification
6 MED 3 (22235) Household Refrigerating Appliances Characteristics and Test Methods Part 1 General
Requirements
7 MED 3 (22236) Household Refrigerating Appliances Characteristics and Test Methods Part 2 Performance
Requirements
8 MED 3 (22237) Household Refrigerating Appliances Characteristics and Test Methods Part 3 Energy Consumption|
and Volume
9 MED 3 (22387) DIRECT EVAPORATIVE AIR COOLER SPECIFICATION
Finalized Draft Indian Standard
SI. No. Doc No. Title
1 MED 3 (22115) Refrigerants - Designation and safety classification Amendment - 2
2 MED 3 (22116) Refrigerating Systems and Heat Pumps Safety and Environmental Requirements Part 1
Definitions Classification and Selection Criteria Amendment - 2
3 MED 3 (22117) Refrigerating systems and heat pumps - Safety and environmental requirements Part 2 design
construction testing marking and documentation Amendment - 1
4 MED 3 (22118) Refrigerating systems and heat pumps - Safety and environmental requirements Part 3 installation|
kite Amendment - 1
Finalized Draft Indian Standards under Print
SI. No. Doc No. Title
1 MED 3 (18921) Multiple split-system air conditioners and air-to-air heat pumps VRF air conditioners Specification
2 MED 3 (19768) Finned type heat exchanger for room air conditioner First Revision Amendment - 3
3 MED 3 (21813) Revision | Refrigerating systems and heat pumps Safety and environmental requirements Part 4 Operation
of: IS 16678:2018 maintenance repair and recovery
4 MED 3 (21814) Revision | Refrigerant properties First Revision
of: IS/ISO 17584:2005
5 MED 3 (21815) Revision | High-efficiency filters and filter media for removing particles in air Part 5 Test method for filter
of:: IS 16753:2018 elements
6 MED 3 (22550) Refrigerated storage cabinets and counters for professional use Performance and energy
consumption
7 MED 3 (22551) Blast chiller and freezer cabinets for professional use Classification requirements and test
conditions
8 MED 3 (22552) Revision | Commercial beverage coolers Classification requirements and test conditions

of: IS 2167:2019

Total Published Standards:58 Total Standards Under development:24
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Aspect Wise Report

Product : 31

Code of Practices : 2
Methods of Test : 17
Terminology :
Dimensions :
System Standard :
Safety Standard :
Others :
Service Specification :
Process Specification :
Unclassified :

SOOI OO W

Annexure-I :List of Indian Standards Withdrawn/Superseded

SI. No. IS No. & Year Title
1 IS 10609 : 1983 Refrigerants - Number designation
2 IS 10617 (Part 1) : 1983 Specification for Hermetic Compressors - Part 1 High Temperature Application Group
3 IS 10617 (Part 2) : 1983 Hermetic Compressors - Part 2 Medium Temperature Application group
4 IS 10617 (Part 3) : 1983 Hermetic Compressors - Part 3 Low Temperature Application Group
5 IS 11338 : 1985 Thermostats for Use in Refrigerators Air Conditioners Water Coolers and Beverage Coolers
6 IS 1476 (Part 1) : 2000 | Performance of household refrigerating appliance - Refrigerators with or without low temperature
compartment Part 1 energy consumption and performance Third Revision
7 IS 15750 : 2006 Household frost - Free refrigerating appliances - Refrigerators cooled by internal forced air
ISO 15502:2005 circulation - Characteristics and test methods - Specification
8 IS 1869 : 1961 Specification for ice cans
9 IS 2374 : 1963 Specification for ice tanks
10 IS 3621 : 1966 Domestic Refrigerators absorption Type
11 IS 5038 : 1969 Specification for ice cube trays for domestic refrigerators
12 IS 659 : 1964 Safety code for air conditioning
13 IS 660 : 1963 Safety code for mechanical refrigeration
14 IS/ISO 817 : 2005 Refrigerants Designation System
IS 16656:2017/1SO
817:2014
IS 16656:2017/1SO
817:2014
15 IS9210: 1979 Refrigerated Display Cabinets

Annexure-II :List of Indian Product Standards

SI. No. IS No. & Year Title
1 IS 10594 : 2021 Specification for Thermostatic Expansion Valves
ISO/IEC TR 19795-3:2
2 IS 10617 : 2018 Hermetic compressors - Specification Second Revision
Requirements for Refrigerants Condensing Units
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IS 11327 : 2022
ISO 6789-1 : 2017

IS 11328 : 2022

Self-contained Automatic Ice Makers Specification First revision

IS 11329 : 2018

Finned type heat exchanger for room air conditioner First Revision

IS 11330 : 2021
63042-301

Refrigeration Oil Separator General Specification Construction Requirements and Testing

IS 11951 : 2009

PUMPSET FOR DESERT COOLERS - SPECIFICATION First Revision

IS 12249 : 2021
IEC TS 62840-1:2016

Specification for Desiccant Driers

IS 1391 (Part 1) : 2023

Room Air Conditioners Specification Part 1 Unitary Air Conditioners Fourth Revision

10

IS 1391 (Part 2) : 2023

Room Air Conditioners Specification Part 2 Split Air Conditioners Fourth Revision

11

IS 1474 : 1959

Specification for commercial refrigerators

12

IS 1475 (Part 1) : 2001

Self - Contained drinking water coolers - Specification Part 1 energy consumption and
performance Third Revision

IS 16590 : 2023

Liquid Chilling Package Units - Specification First Revision

14

IS 16672 (Part 2) : 2017
ISO 23953-2 : 2015
ISO 23953-2 : 2015

Refrigerated display cabinets Part 2 classification requirements and test conditions

15

IS 16753 (Part 1) : 2022
ISO 29463-1 : 2017
ISO 28803 : 2012

High Efficiency Filters and Filter Media for removing Particles from Air Part 1 Classification
Performance Testing and Marking First revision

16

IS 17550 (Part 1) : 2021
ISO 16620-4 : 2016

HOUSEHOLD REFRIGERATING APPLIANCES CHARACTERISTICS AND TEST
METHODS Part 1 General Requirements

17

IS 17570 (Part 1) : 2021
ISO 16890-2:2016
11520-2:2001

Air Filters for general ventilation Part 1 Technical specifications requirements and classification
system based upon particulate matter efficiency ePM Adoption of ISO 16890-1 2016

18

IS 17681 : 2022
ISO 13737:2004

Specification for Bottled water dispensers

19

IS 17693 : 2022
ISO 12967-2:2020

Non-electric Cooling Cabinet Made of Clay

20

IS 2167 : 2019

Specification for bottle coolers Second Revision

21

IS 2370 : 2014

Walk - In cold rooms - Specification First Revision

22

IS 3315 :2019

Evaporative air coolers Desert Coolers - Specification Third Revision

23

IS 4831 : 2019

Recommendation on units and symbols for refrigeration First Revision

24

IS 60335 (Part 2/Sec 34) :
2021
IEC 60050-845: 2020

Household and similar electrical appliances Safety Part 2-34 Particular requirements for motor-
compressors Adoption of IEC 60335-2-34 2021

25

IS/IEC 60335-2-40) : 2018
IEC 60335-2-40
60603-1 : 1991

Household and similar electrical appliances safety Particular requirements for electrical heat
pumps air-conditioners and dehumidifiers Adoption of IEC 60335-2-40

26

IS/EC 60335-2-89) : 2010
IEC 60335-2-89:2010
IEC 60335-2-89:2010

Household and similar electrical appliances - Safety Part 2 - 89 particular requirements for
commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor

27

IS 655 : 2006
ISO 7807: 1983

Air ducts - Specification Second Revision

28

IS 7872 : 2020

Deep Freezers - Specification Second Revision

29

IS/ISO 8066-2 : 2001

Rubber and Plastics Hoses and Hose Assemblies for Automotive Air Conditioning Specification
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ISO/TS 22331:2018

Part 2 Refrigerant 134a Adoption of ISO 8066-2 2001

30 IS 8066 (Part 3) : 2020 Rubber and Plastics Hoses and Hose assemblies for Automotive Air Conditioning Specification
ISO 22915-7 : 2016 Part 3 Refrigerant 1234yf Adoption of ISO 8066-3 2020
31 IS 8148 : 2018 Ducted and package air - Conditioners - Specification Second Revision

ISO 13253 : 2017 ISO
16358 (Part 1) : 2013
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