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For BIS Use ONLY
    AGENDA   

	MEETING
	DAY & DATE
	TIME
	VENUE

	[bookmark: _Hlk79135529]Forty-first meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03
	Monday
24 June 2024
	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 ‘C’/Deputy 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 40th meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 held on 21 March 2024 through VC (WebEx) was circulated vide email bearing reference MED 03/A-2.40 dated 26 April 2024. The last date comment was 12 May 2024. 

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. 

During the last meeting, the Committee finally arrived at following revised scope:

‘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, circular economy and the end of the lifecycle of the product, with consideration given to environmental protection

The scope also includes: 
0. Refrigerating and similar appliances for household and commercial use;
0. Factory-assembled air-conditioners (cooling), heat pumps, dehumidifiers, 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; 
0. Automotive air conditioning; and
0. Selection, installation, commissioning and maintenance of HVAC System considering the conducive environment, safety, and human health’. 

Following comment has been received from Shri Vikas Mehta dated 27 March 2024:

 ‘I would like to propose that refrigerants be kept a part of the in the present scope as some piece of refrigerants will be worked on by MED 03’

The Committee may CONSIDER, REVIEW and FINALIZE the draft 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) Revised nomination has been received from Blue Star Limited to the Sectional Committee vide email dated 03 May 2024 –  Shri Jitendra Bhambure (Principal), Shri Sunil kumar Jain (Alternate -I), and Shri Christy Abraham (Alternate -II/Young Professional).

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) 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.
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 

	15 July 2022



The committee may REVIEW the composition in order to have focused representation as per 2.2.1 to 2.2.7 and 2.3.1 of the Agenda.

Item 3 ANNUAL CALENDAR AND PROCESS OF STANDARDISATION

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

	MED 03
	24 Jun 2024
	18 Sep 2024
	09 Dec 2024
	06 Mar 2025



ii) 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.
iii) 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. 
iv) 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. 
v) 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. 
Considering the importance of these events, committee may please suggest other such event where participation of BIS can benefit development of national standards.
vi) 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.
Committee members may please suggest other important journals and magazines that may benefit this committee.
vii) 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 40th meeting
	Present Status

	1
	4.1 (1)
	MED 03 (24952) Adjusted Volume Calculation For Refrigerating Appliances ( Adoption of IEC TR 63061 ): 

The Committee noted the information. If no comment is received on the wide circulated draft, the Committee approved the draft to be sent for printing.

Comments received if any shall be disposed of by the Panel.
 
	 Last date for comments on WC draft was 27 April 2024.

No comment has been received.

The Committee may CONSIDER and APPROVE the draft for finalization and printing. 


	2
	4.1 (2)
	Amendment no. 1 to IS 17773 : 2022 Closed-Circuit Ammonia
Refrigeration System — Code of Practice for Design and Installation (ANSI/IIAR 2 : 2014, NEQ)
  

MS and Shri Kiran Kumar apprised the members of the comments by Shri Anand. The Committee requested the panel to dispose of the comments of Shri Anand and provide draft amendment to IS 17773: 2022.

On the recommendation by the panel, the Committee approved the draft, to be put for wide circulation for two months time. If no comment is received, the Committee approved the draft to be sent for printing.

	 Panel meeting was held on 16 April 2024. The minutes of meeting is attached here.




The panel proposed the above recommendations to MED 03 Committee for draft amendment no. 1 to IS 17773 : 2022.
The Committee may CONSIDER and DECIDE.


	3
	4.1 (3)
	MED 03 (19252)/ IS 1474:1959 Commercial Refrigerators (ISO 23953-2 : 2015, MOD) 

The Committee approved the draft to be sent for printing. However, the Committee recommended to add reference of ANSI AHAM HRF-1 : 2004 in the foreword inline with the Indian Standard drafting guidelines and IS 12. 

The Committee also requested Shri Satish Kumar, Shri P K Mukherjee and Shri Manjunath to review the ‘net volume calculation’ 5.2.3 clause.

Background
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.

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. 
	Few comments have been received from Shri P K Mukherjee vide email dated 09 June 2024 on the finalized draft. 

1) Clause 5.2.2 addition, requirement of measurement of volume is not required.
2) Clause 5.3.2.2, this clause also need to be modified since we are allowing both horizontal and vertical air flow.
3) As per table 2, reference to clause 4.1.1.6 is given for physical dimension, however there is no such clause in part 2 unless it is in para 1 and in that case the table should give a reference to Part 1.
4) In the national forward reference to ANSI standard is given which is for a different product but not for RDC.


Accordingly, the Convener of the panel has provided the following clarification in response to the objection.


The Committee may CONSIDER and APPROVE the clarification for incorporation in the underprint draft. 

   


	4
	4.1 (3)
	IS 2167/ ISO 22044 : 2021 Commercial Beverage Coolers (fourth revision)

The Committee approved the recommendations by the panel. However, Shri Satish Kumar apprised the members of the draft National Deviation (ND) and informed that few editorial changes are left out for which the comments from Shri Vishal Nichite of Western refrigeration has been received. He agreed to provide the revised draft National deviation.

The Committee approved the draft to be put up for wide circulation for two months time as soon as the third revision of IS 2167 (identical adoption of ISO 22044:2021) is published. If no comment is received, the Committee approved the draft to be sent for printing.


	 The revised draft ND has been received by Shri Satish Kumar of UL vide email dated 15 May 2024.

The revised draft ND will be put for Wide Circulation once the third revision of IS 2167, gets published.

The Committee may NOTE.




	[bookmark: _Hlk69597304]5
	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 

The Committee requested the panel to expedite and provide the Draft National deviation.

Background

Committee approved to wide circulate the draft received from the panel for one month time. 

The Committee also agreed that once the standard is published the same will be referred to in IS 1391 (Part 1) and (Part 2). 
	The Draft National deviation to IEC 60335-2-40: 2022 is awaited from the panel. 


The Committee may CONSIDER and DECIDE.














	6
	4.1 (4)
	ISO/ TC 86/ SC6/ WG15 Advanced performance standards :

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
Shri Srinivasu apprised the members of the development of ISO/NP 21280 'Testing and rating including seasonal performance of air-to-air air-conditioners and heat pumps considering the effect of native control'. He   further informed that dehumidification factor is being considered for the calculations in the draft which is very different to the current practice in India also referring to the BEE regulations. 

The Committee requested the experts to provide the document’s update and plan of action in the next meeting.

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
4. Shri V Manjunath of UL

Background
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.

	Experts may update on the meeting and draft document.

The Committee may CONSIDER and DECIDE.


	7
	4.1 (5)
	Selection, operation and maintenance of room AC – Code of Practice
 
Committee requested the panel to inform the status by the next meeting.

Background
Shri Shankar (Convener) informed the code contains two chapters – Part 1 Domestic and Part 2 Commercial. The code is more of service related. Part 1 document is almost ready while more data for required for the Part 2.

	
5th Panel meeting was held on 24 April 2024. The MoM is attached here.




 The Committee may CONSIDER and DECIDE.


	8
	4.1 (6)
	
IS 3615 Glossary of terms used in refrigeration and air conditioning

 The Committee decided to revise IS 3615:2020 instead of the amendment.

[bookmark: _Hlk162260791] It also requested to expedite the preparation of the draft and approved it for wide circulation for 1 month time. If no comment is received the draft shall be sent for printing.

	

Last date for comments on WC draft was 25 May 2024.

No comment has been received.

The Committee may CONSIDER and APPROVE the draft for finalization and printing. 


	9
	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 Copeland/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 NOTE.

	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
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.

	5th Panel meeting was held on 11 June 2024. 

The MoM will be presented.


The panel recommended to identically adopt ISO 16890-2:2022 without any National Deviation.

The Committee may CONSIDER and DECIDE.

	10
	4.1 (9)
	MED 03 (25074)/ ISO 16890-4:2022 Air filters for general ventilation — Part 4: Conditioning method

The Committee noted the information that Last date of comments on WC draft is 18 April 2024. If no comment is received on the wide circulated draft, the Committee approved the draft to be sent for printing.

Comments received if any shall be disposed of by the Panel.

	 Last date for comments on WC draft was 18 April 2024.

No comment has been received.

The Committee may CONSIDER and APPROVE the draft for finalization and printing. 


	11
	8.3
	MED 03 (22778) Electronic Expansion Valve — Specification

The Committee requested the panel to dispose of the comments on P-draft from Shri Chethan Tholpady of Copeland and provide the revised draft. The Committee decided to wide circulate the draft for 1 month time. If no comment is received, it approved the draft to be sent for printing. 

Comments received if any shall be disposed of by the Panel.

	The 3rd panel meeting was held on 17 April 2024. The minutes of meeting is attached here.




Accordingly, the revised draft for wide circulation has been received from Shri Kiran vide email dated 20 May 2024 and recommended by the panel. So, the draft has been put for wide circulation vide Chairperson approval dated 11 June 2024.

The last date for comments on WC draft is 12 July 2024.


The Committee may CONSIDER and DECIDE.



	12
	8.2
	MED 03 (22144) : Refrigerating systems and heat pumps Competence of personnel (Adoption of ISO 22712: 2023)

The Committee approved the draft to be put up for wide circulation for two months time for identical adoption of ISO 22712: 2023. If no comment is received, the Committee approved the draft to be sent for printing.

	Last date for comments on WC draft was 07 June 2024.

No comment has been received.

The Committee may CONSIDER and APPROVE the draft for finalization and printing. 


	13
	5.21
	MED 03 (19768) Finned type heat exchanger for room air conditioner (First Revision) Amendment – 3

The Committee noted the information.

	Objection has been raised from CMD-3 dept with regard to draft document MED 03 (19768).

The objection raised is reproduced as below.

'Annex-D - It is observed that chemical composition of alloys listed in Annex-D are not covered in either IS 2927 or ISO 17672 . However, as per cl. D-1, IS 2927 and ISO 17672 are to be referred for test methods, as applicable. It is not understood that for which alloy, IS 2927 shall be applicable and for which ISO 17672 shall be applicable. Further, alloy composition number assigned in Table 3 and Table 4 under Annex D are common, which will create confusion to user and to certification body. '

Accordingly, the Convener of the panel has provided the following clarification in response to the objection.


The Committee may CONSIDER and APPROVE the clarification for incorporation in the underprint draft. 



	14
	5.17
	MED 03 (22200) Drinking Water Coolers ― Specification [ First revision of IS 1475 (Part 1)]

The Committee noted the information.

	Objection has been raised from CMD-3 dept with regard to draft document MED 03 (22200).

Following objections have been raised:

1) Anomaly among para 2 of 6.1.2 and applicability of Table 1 for storage type water coolers only.
2) Under Schedule of tests, review of pull down test applicability under routine test clause 14.2.
3) In cl.13.2, second line, Missing of word 'withdrawal' after 'water'.

Accordingly, the panel has provided the following clarification in response to the objection.


The Committee may CONSIDER and APPROVE the clarification for incorporation in the underprint draft. 


	15
	-
	-
	Please refer to email dated 05 June 2024 titled ‘AC gas and Mixing of R-152a in Air Conditioners’. Members are requested to provide their inputs on the following:

a) Incidents of mixing of R152a or other gases
b) Safety measures/ compliances to be incorporated in the relevant MED 03 standards
c) Instruction/User's Manual format for safety precautions

The Committee may CONSIDER and DECIDE.


	16
	-
	-
	Query on IS 1391 (Part 1& 2) :2023 and IS 8148:2018 regarding Product Manual has been received from Shri Rahul Ramtekkar of JCI Hitachi vide email dated 03 April 2023:   
i) Is it allowed to go completely digital for the product Manual and eliminate the paper-based manual ?
ii) The manual will always be available for view and download and use offline as well .
iii) The manual can be accessed online by searching a specific model number or scanning the QR code on the product.
The Committee may CONSIDER and DECIDE.


	17
	5.10
	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 Committee requested to expedite the preparation of the draft for printing.

	The draft is under preparation as per IS 12 for printing.
The Committee may NOTE.

	18
	-
	-
	IS 302 (Part 2/Sec 24) : 1994/ IEC 60335-2-24 Safety of household and similar electrical appliances: Part 2 particular requirements: Sec 24 refrigerators, food - Freezers and ice – Makers:
The standard has been transferred by ETD 32 to MED 03.

The standard may be accepted or referred back. If accepted, the standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.



* 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.





	
	Present Status:

Further update is awaited from the Sub-Committee.

The Committee may ADVICE.




ITEM 5 COMMENTS ON PUBLISHED STANDARDS

5.1 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.

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

The Committee requested the panel to dispose of the comments from Shri P K Mukherjee and provide recommendation by the next meeting.

· The panel recommendation is awaited.
        The committee may CONSIDER and DECIDE.

5.3 IS 1391 (Part 1) : 2023 Room Air Conditioners Specification Part 1 Unitary Air Conditioners (Fourth Revision) and IS 1391 (Part 2) : 2023 Room Air Conditioners Specification Part 2 Split Air Conditioners (Fourth Revision)

The Committee requested the panel to dispose of the comments from Shri P K Mukherjee, M/s UL, M/s Voltas and M/s Blue Star; and provide recommendation by the next meeting.
 
· The panel recommendation is awaited.
        The committee may CONSIDER and DECIDE.

5.4 IS 17550 (Part 1) : 2021 Household Refrigerating Appliances Characteristics And Test Methods Part 1 General Requirements

The Committee requested the panel to dispose of the comments from Shri P K Mukherjee and Shri Satish Kumar and provide recommendation by the next meeting.

· The panel recommendation is awaited.
        The committee may CONSIDER and DECIDE.

5.5 IS 11329 : 2018 Finned type heat exchanger for room air conditioner (First Revision)
The Committee deliberated at length and it pointed out to modify the 5.3 b) of IS 11329: 2018 to specifically refer the applicable clauses of IS 737. In addition, it was also proposed to review the clauses on copper tubes referring IS 10773 as IS 10773 does not cover inner grooved tube. So, IS 11329 should refer to only relevant clauses of IS 10773.

Considering the above, the Committee requested Shri Srinivasu Voltas, Shri P K Mukherjee and the panel to provide the draft amendment to the Committee for approval via email or panel meeting.

· The 17th panel meeting was held on 09 May 2024. The minutes of meeting is attached here.




        The committee may CONSIDER and DECIDE.

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

Background
‘The Committee noted the information and requested the previous Panel to prepare the draft amendment 2 based on the earlier comments and also by adding additional tests. The draft amendment 2 shall be wide circulated for 1 month for eliciting comments.’

During the 39th meeting, the Committee requested Shri V Manjunath of UL to provide draft amendment no. 2 and decided to wide circulate it for 1 month.

· The draft amendment no.2 is awaited.
The Committee may CONSIDER and DECIDE.

ITEM 6 PROGRESS OF PANELS AND WGs 

6.1 Panel on Commercial Air Coolers

The 3rd panel meeting was held on 10 May 2024. The minutes of meeting is attached here.




The Committee may NOTE.

6.2 Panel on Ammonia

Vide Item 4.1, Sl No.2.

6.3 Panel on Selection, Operation, and Maintenance of RAC (HVAC)

The 1st panel meeting was held on 24 April 2024. The minutes of meeting is attached here.



The Committee may NOTE.

6.4 Panel on Finned Type Heat Exchanger

Vide Item 5.5.

6.5 Panel on Heat Pump Water Heaters 

The 1st panel meeting was held on 08 May 2024. The minutes of meeting is attached here.



The Committee may NOTE.

6.6 Panel on Electronic Expansion Valve

Vide Item no.4.1 Sl No.11

6.7 Panel on Air Filters

Vide Item no.4.1 Sl No.9

ITEM 7 PROGRAMME OF WORK 

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




            The Committee may NOTE.

ITEM 8 ROLLING ANNUAL ACTION PLAN OF 2024-2025 
8.1 New Work Item Proposal – Carried Forward
	Sl No.

	Subject / IS
	Decision of 40th meeting
	Present Status

	1. 
	MED/03/22778 Electronic Expansion Valve - Specification
	Vide Item 4.1, Sl no. 11
	Vide Item 4.1, Sl no. 11

	2. 
	MED/03/22144 Refrigerating systems and heat pumps Competence of personnel
	Vide Item 4.1, Sl no. 12
	Vide Item 4.1, Sl no. 12

	3. 
	MED/03/18921 Multiple split-system air conditioners and air-to-air heat pumps (VRF air conditioners) - Specification
	-
	The document is under printing.

The Committee may NOTE.

	4. 
	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
	-
	The document is under printing.

The Committee may NOTE.

	5. 
	MED/03/24952 ADJUSTED VOLUME CALCULATION FOR REFRIGERATING APPLIANCES (Adoption of IEC TR 63061)
	Vide Item 4.1, Sl no. 1
	Vide Item 4.1, Sl no. 1

	6. 
	MED/03/17393 Air Handling Units -Specification
	-
	The document is under printing.

The Committee may NOTE.

	7. 
	MED/03/22552 Commercial beverage coolers - Classification, requirements and test conditions (Third Revision)
	-
	The document is under printing.

The Committee may NOTE.

	8. 
	Heat pump water heaters - Testing and rating for performance Part 1 Heat pump water heater for hot water supply based on ISO 19967-1:2019
	The Committee requested the above panel to provide recommendation for the direct adoption or National Deviation of ISO 19967-1:2019 by the next meeting.
	Vide Item 10.5

	9. 
	NWIP proposal on Service Valves related to HVAC
	The Committee requested the following working group to provide recommendation on the NWIP for service valves:

a)	Shri Srinivasu of Voltas;
b)	Shri Shankar Sapaliga of ICAI; and
c)	Shri Santosh Kumar of Daikin.  
	The WG recommendation is awaited.

The committee may CONSIDER and DECIDE.


	10. 
	NWIP proposal on highly energy efficient deep freezer products such as combination product in deep freezer : Cooler & freezer and vertical models, also PCM /Eutectic based freezers
	Shri Srinivasu apprised the members of the current market of combination products for cooling as well as freezing. He informed that IS 7872:2020 does not include the combination products and also the freezers on wheels which are eutectic based freezers.

So, the Committee deliberated and requested the panel on deep freezers to review the NWIP and provide recommendation by the next meeting.

	The Panel recommendation is awaited.

The committee may CONSIDER and DECIDE.




8.2 Standard under Five year Review– Carried Forward
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. Following is the list of standards reviewed during the last year but pending for publication.
	Sl No.

	Subject / IS
	Decision of 40th meeting
	Present Status

	1. 
	MED/03/19252/ IS 16672 (Part 2) ‘Refrigerated Display Cabinets Part 2 Classification, Requirements and Test Conditions’
	Vide Item 4.1 Sl No.3
	Vide Item 4.1 Sl No.3

	2. 
	MED/03/25447/ IS 3615 REFRIGERATION AND AIR CONDITIONING GLOSSARY OF TERMS ( Third Revision )
	Vide Item 4.1 Sl No.8
	Vide Item 4.1 Sl No.8

	3. 
	MED/03/25074/ IS 17570 (Part 4) ‘Air Filters for General Ventilation Part 4 Conditioning Method to Determine the Minimum Fractional Test Efficiency First Revision’
	Vide Item 4.1 Sl No.10
	Vide Item 4.1 Sl No.10

	4. 
	MED/03/22235/ IS 17550 (Part 1) Household Refrigerating Appliances - Characteristics and Test Methods Part 1 General Requirements (First Revision)
	-
	The document is under printing.

The Committee may NOTE.

	5. 
	MED/03/22236/
IS 17550 (Part 2) Household Refrigerating Appliances - Characteristics And Test Methods Part 2 Performance Requirements (First Revision)
	-
	The document is under printing.

The Committee may NOTE.

	6. 
	MED/03/22237/ IS 17550 (Part 3) Household Refrigerating Appliances - Characteristics and Test Methods Part 3 Energy Consumption and Volume ( First Revision )
	-
	The document is under printing.

The Committee may NOTE.

	7. 
	MED/03/21813/ IS 16678 (Part 4) Refrigerating systems and heat pumps Safety and environmental requirements Part 4: Operation maintenance repair and recovery
	-
	The document is under printing.

The Committee may NOTE.

	8. 
	MED/03/21815/ IS 16753 (Part 5) High-efficiency filters and filter media for removing particles in air Part 5: Test method for filter elements
	-
	The document is under printing.

The Committee may NOTE.

	9. 
	MED/03/22387/ IS 3315 Direct Evaporative Air Cooler - Specification (Fourth Revision)
	-
	The document is under printing.

The Committee may NOTE.

	10. 
	MED/03/21881/ IS 11951 PUMPSET FOR DIRECT EVAPORATIVE AIR COOLER - SPECIFICATION (Second Revision)
	-
	The document is under printing.

The Committee may NOTE.

	11. 
	MED/03/22200/ IS 1475 Drinking Water Coolers - Specification (Fourth Revision)
	-
	Vide Item 4.1 Sl No. 14

	12. 
	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 document is under printing.

The Committee may NOTE.

	13. 
	MED/03/25153/ IS 17681 : 2022 Bottled water dispensers - Specification (Amendment No. - 1)
	Vide Item 9.3 
	Vide Chairperson approval through email dated 08 May 2024, the document has been sent for printing.

The Committee may NOTE.

	14. 
	MED/03/22115/ IS 16656 : 2017 Refrigerants - Designation and safety classification Amendment - 2
	-
	The document is under printing.

The Committee may NOTE.

	15. 
	MED/03/22117/ IS 16678 : Part 2: 2018 Refrigerating systems and heat pumps - Safety and environmental requirements: Part 2 design, construction, testing, marking and documentation, Amendment - 1
	-
	The document is under printing.

The Committee may NOTE.

	16. 
	MED/03/19768/ IS 11329: 2018 Finned type heat exchanger for room air conditioner (First Revision) Amendment - 3
	-
	Vide Item 4.1 Sl No. 13

	17. 
	MED/03/22118/ IS 16678 : Part 3: 2018 Refrigerating systems and heat pumps - Safety and environmental requirements: Part 3 installation site Amendment - 1
	-
	The document is under printing.

The Committee may NOTE.

	18. 
	MED/03/22116/ IS 16678 : Part 1: 2018 Refrigerating Systems and Heat Pumps - Safety and Environmental Requirements Part 1 Definitions, Classification and Selection Criteria Amendment - 2
	-
	The document is under printing.

The Committee may NOTE.

	19. 
	MED/03/22552/ IS 2167 Commercial beverage coolers - Classification, requirements and test conditions (Third Revision) - (Identical To: ISO 22044:2021)
	-
	The document is under printing.

The Committee may NOTE.



8.3 Standard under Five year Review – due for 2024-2025
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. Following is the list of standards pending to be reviewed for this year.
	Sl No.

	Subject / IS
	Decision of 40th meeting
	Present Status

	1. 
	IS 2370 : 2014 Walk - In cold rooms - Specification (First Revision)
	Vide Item 9.2
	The standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.

	2. 
	IS 3615 : 2020 Glossary of Terms Used in Refrigeration and Air Conditioning ( Second Revision )
	Vide Item 4.1 Sl No. 8
	The standard may be reaffirmed and revised.

The Committee may CONSIDER and DECIDE.

	3. 
	IS 7872 : 2020 Deep Freezers - Specification ( Second Revision )
	Vide Item 9.1
	The standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.

	4. 
	IS 302 (Part 2/Sec 24) : 1994/ IEC 60335-2-24 Safety of household and similar electrical appliances: Part 2 particular requirements: Sec 24 refrigerators, food - Freezers and ice - Makers
	-
	Vide Item 4.1 Sl No.18




8.4 Review of Pre-2000 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.

	Subject / IS
	Present Status

	
	
	

	1. 
	IS/ISO 11650 : 1999 Performance of refrigerant recovery and/or recycling equipment
	This standard was last reviewed and reaffirmed in September, 2022.

1999 version is the latest valid version. Accordingly, the standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.

	2. 
	IS/ISO 13261-1 : 1998 Sound power rating of air - Conditioning and air - Source heat pump equipment: Part 1 non - Ducted outdoor equipment
	This standard was last reviewed and reaffirmed in August, 2021.

1998 version is the latest valid version. Accordingly, the standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.

	3. 
	IS/ISO 13261-2 : 1998 Sound power rating of air Conditioning and air - Source heat pump equipment: Part 2 non - Ducted indoor equipment
	This standard was last reviewed and reaffirmed in September, 2022.

1998 version is the latest valid version. Accordingly, the standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.

	4. 
	IS 1474 : 1959 Specification for commercial refrigerators
	The standard is being superseded by upcoming standard  MED/03/19252/ IS 16672 (Part 2) ‘Refrigerated Display Cabinets Part 2 Classification, Requirements and Test Conditions’.

The Committee may NOTE.

	5. 
	IS 5111 : 1993/ ISO 917:1989 Testing of refrigerant compressors (First Revision)

	This standard was last reviewed and reaffirmed in May, 2022.

However, ISO 917 is under development CD stage at ISO with ref. no. ISO/CD 18976 ISO 917, Testing of refrigerant compressors.

Accordingly, the standard may be reaffirmed.

The Committee may CONSIDER and DECIDE.

	6. 
	IS 302 (Part 2/Sec 24) : 1994 Safety of household and similar electrical appliances: Part 2 particular requirements: Sec 24 refrigerators, food - Freezers and ice - Makers
	Vide Item 4.1 Sl No.18




ITEM 9 NEW SUBJECT PROPOSAL RECEIVED 
NWIP proposal for adoption of ISO 5222-1:2023 ‘Heat recovery ventilators and energy recovery ventilators Testing and calculating methods for seasonal performance factor Part 1: Sensible heating recovery seasonal performance factors of heat recovery ventilators (HRV)’, has been submitted by Shri (Dr) Jyotirmay Mathur, Shri V. Manjunath, Shri Vikas Mehta, Shri Shankar Sapaliga and Shri Rahul Ramtekkar vide email dated 08 February 2023.
          The committee may CONSIDER and DECIDE.        
ITEM 10 NEW SUBJECTS 
10.1	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.

10.2 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, Copeland
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.

10.3 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.

ITEM 11 STATUS OF INDIAN STANDARDS

11.1 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:

	[bookmark: _Hlk161575242]Sl. No.
	IS No.
	Date of implementation

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

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

	3. 
	IS 7872: 2020 Deep Freezers - Specification ( Second Revision )
	01 January 2024

	4. 
	IS 8148 : 2018 Ducted and package air - Conditioners - Specification
	01 October 2023

	5. 
	IS 10617: 2018 Hermetic Compressors - Specification
	01 October 2023

	6. 
	IS 11329: 2018 Finned type heat exchanger for room air conditioner
	01 October 2023

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



            The Committee may NOTE.

11.2 Notified Quality Control Orders 

	Sl. No.
	IS No.
	Date of implementation

	1. 
	IS 1475 (Part 1) : 2001 Self- Contained Drinking Water Coolers – Energy Consumption and Performance
	01 October 2024

	2. 
	IS 17681 : 2022 Bottled Water Dispensers ― Specification
	01 July 2024

	3. 
	IS 3315: 2019	Evaporative air coolers (Desert Coolers) ―  Specification
	05 September 2024

	4. 
	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 
	05 September 2024



            The Committee may NOTE.
11.3 Proposed Quality Control Orders 

	Sl. No.
	IS No.
	Proposed Date

	1. 
	IS 18801 : 2023/ ISO 22041:2019 Refrigerated storage cabinets and counters for professional use Performance and energy consumption
	31 May 2024

	2. 
	IS 18802 : 2023/ ISO 22042:2021 Blast chiller and freezer cabinets for professional use Classification requirements and test conditions
	31 May 2024



            The Committee may NOTE.

11.4 BIS Domestic Licences 

	Sl. No.
	IS No.
	Number of Licences as on Date

	1. 
	IS 1391 (Part 1) : 2023 Room Air Conditioners Specification Part 1 Unitary Air Conditioners Fourth Revision
	11

	2. 
	IS 1391 (Part 2) : 2023 Room Air Conditioners Specification Part 2 Split Air Conditioners Fourth Revision
	49

	3. 
	IS 11329 : 2018 Finned type heat exchanger for room air conditioner (First Revision)
	49

	4. 
	IS 10617 : 2018 Hermetic compressors - Specification (Second Revision)
	08

	5. 
	IS 8148 : 2018 Ducted and package air - Conditioners - Specification (Second Revision)
	12

	6. 
	IS 17550 (Part 1) : 2021 Household Refrigerating Appliances Characteristics And Test Methods Part 1 General Requirements
	21

	7. 
	IS 7872 : 2020 Deep Freezers - Specification ( Second Revision )
	12

	8. 
	IS 1475 (Part 1) : 2001 Self - Contained drinking water coolers - Specification: Part 1 energy consumption and performance (Third Revision)
	10



The Committee may NOTE.

ITEM 12 INTERNATIONAL ACTIVITIES 

12.1 The list of ISO Standards published by ISO/ IEC Committees and their sub-committees are given in the website of ISO and IEC can be accessed with official ISO website.

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.

12.2 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.

12.3   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.

12.4 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.

12.5 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.

12.6   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.
12.7 List of experts in various ISO/IEC

	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 Copeland
Miss Neha Thakur, BIS

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

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


	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
Shri V Manjunath of UL

	[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
	Copeland / 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
	-

	MT 28
	Maintenance of IEC 60335-2-40
	Shri Vikas Mehta of Chemours

	MT 29
	Maintenance of requirements for detection of leaked refrigerant
	Shri Vikas Mehta of Chemours

	Ad hoc Group 30
	Alignment of requirements for flammable refrigerant systems in appliances
	Shri Vikas Mehta of Chemours

	WG 27
	Air conditioners for cooling driver and passenger compartments when the vehicle is stationary
	Shri Vikas Mehta of Chemours
Ms Shweta Kulkarni of Trane Technologies



      The committee may CONSIDER and DECIDE.

12.8 Participation in ISO/IEC meetings

12.8.1 Upcoming meetings of ISO/IEC

	Date
	Month
	Location
	TC/SC
	Nomination Received

	04-06
	September 2024
	Eschborn (Germany)
	IEC/TC 61/SC 61C/WG 4 Household and similar electrical appliances - Safety - Part 2-89 
	Shri Vikas Mehta of Chemours
Ms Neha Thakur

	07-10
	October 2024
	Peachtree Corners (United States)
	ISO/TC 142 ‘Cleaning equipment for air and other gases’
	-

	09-13
	December 2024
	IEC
	IEC/ TC 61/SC 61C Plenary meeting and its WG meetings
	Shri Vikas Mehta of Chemours
Ms Neha Thakur



             The Committee may CONSIDER and DECIDE.


12.8.2 ISO/IEC meetings participated

	Date
	Month
	Location
	TC/SC
	Nomination Received
	Status

	15
	April 2024
	Virtual
	IEC/ TC 61/SC 61D/MT 28 ‘Maintenance of IEC 60335-2-40’
	Shri Vikas Mehta of Chemours
	Report of the meeting will be presented by Shri Vikas Mehta during the meeting.

	08-10
	April 2024
	Tokyo (Japan)
	ISO/ TC 86/ SC 1/ WG1
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated to the Committee vide  email dated 14 June 2024.  



	10-12
	April 2024
	Chuo City (Japan)
	ISO/ TC 86/ SC 8/ WG 5
	Shri Vikas Mehta of Chemours
	Shri Vikas Mehta of Chemours participated in the meetings. The report of the meeting was circulated to the Committee vide  email dated 14 June 2024.  


	13-17
	May 2024
	Chemours (United States)
	MT 28 and MT 29
	Shri Vikas Mehta of Chemoirs
	Report of the meeting will be presented by Shri Vikas Mehta during the meeting.



        The committee may CONSIDER and DECIDE.

12.8.3 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 13 PRIORITY LIST 

The Committee may 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).

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 14 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 15 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 16   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 17   DATE AND PLACE FOR THE NEXT MEETING

ITEM 18 ANY OTHER BUSINESS

18.1 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

	37th 
	17 Apr 2023
	BIS HQ

	38th 
	17 July 2023
	WebEx

	39th 
	13 Dec 2023
	WebEx

	40th 
	21 Mar 2024
	WebEx




	Sl No
	Organisation Represented
	Principal Member/
Alternate Member

	37th
	38th
	39th 
	40th 
	Total

	1. 
	Indian  Institute of Technology, Roorkee
	Prof..(Dr.) Ravi Kumar
(Chairman)
	Y
	Y
	Y
	Y
	4/4

	2. 
	BSH Household Appliances Manufacturing Pvt Ltd., Chennai 
	Shri V.K. Loganathan
Shri A. Balasubramanian (Alt)
	Y
	Y
	Y
	Y
	4/4

	3. 
	Blue Star Limited, Mumbai
	Shri Jitendra Bhambure
Shri Sunil Kumar Jain (Alt)
Ms. Sneha Harsora (YP)

	Y
	Y
	Y
	Y
	4/4

	4. 
	Bureau of Energy Efficiency,  New Delhi         
	Ms P. Samal                              
Shri Kamran Shaikh (Alt)    
Ms D. Wadhwa (Alt)
Shri Dheeraj Pandey
	N
	Y
	Y
	Y
	3/4

	5.  
	CEPT University 
	Dr Yash Shukla
	NA
	NA
	Y
	Y
	2/2

	6. 
	Carrier Air Conditioning and Refrigeration Limited, Gurugram
	Shri Bimal Tandon  
Shri Manmohan Kulashri (Alt)
Shri Jatinder Sharma (Alt)

	Y
	Y
	Y
	N
	3/4

	7. 
	Central Power Research 
Institute, Bengaluru
	Dr P. Chandra Sekhar
Shri Gujjala B.Balaraja (Alt)   
	Y
	Y
	N
	Y
	3/4

	8. 
	Copeland India Private Limited, Pune 
	Shri Chetan Tholpady      

	Y
	Y
	Y
	Y
	4/4

	9. 
	Daikin Air Conditioning India Private Limited, Gurugram
	Shri Gaurav Mehtani
	Y
	Y
	Y
	Y
	4/4

	10. 
	Danfoss Industries Pvt Ltd, Gurugram
	Shri Madhur Sehgal
Shri K.L. Nagahari   (Alt) 
Shri M.N.S.V Kiran Kumar (Alt)
	Y
	Y
	N
	Y
	3/4

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

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

	Y
	Y
	N
	Y
	3/4

	12. 
	Electrical Research and Development Association., Vadodara
	Shri Guatam Brahmbhatt
Shri  Rakesh Patel (Alt)
	N
	Y
	Y
	Y
	3/4

	13. 
	Frigoglass India Private Limited, Gurugram
	Shri Mahesh Kumar Mawai
Shri Mandeep Singh (Alt)
Ms. Ritu Chouhan (Alt)
	NA
	Y
	N
	Y
	2/3

	14. 
	Godrej & Boyce Mfg. Co. Ltd (Appliance Division)
	Shri Burzin J. Wadia
Shri Jasvir Singh (Alt)
Shri Narendra Shedge (Alt)
	Y
	Y
	N
	Y
	3/4

	15. h
	Honeywell International India Pvt Ltd 
	Shri Aaditya Pegallapati
Shri Avinash Kumar (Alt)
	Y
	Y
	Y
	N
	3/4

	16. 
	In Personal Capacity
	Shri J. K. Agrawal
	Y
	Y
	Y
	Y
	4/4

	17. 
	In Personal Capacity
	Shri P.K. Mukherjee
	Y
	Y
	Y
	Y
	4/4

	18. 
	Indian Institute of Chemical Engineering,   Kolkata 
	Dr D Sathiyamoorthy
Prof Sudip K Das (Alt)
         
	N
	Y
	N
	Y
	2/4

	19. 
	Indian Institute of Technology Madras
	Dr. G. Venkatarathnam
	N
	Y
	Y
	Y
	3/4

	20. 
	Indian Society of Heating, Refrigerating And Air Conditioning Engineers  (ISHRAE)
	Dr Jyotirmay Mathur 
Shri Ashish Rakheja (Alt)
Shri V. Manjunath (Alt)

	Y
	Y
	Y
	Y
	4/4

	21. 
	Ingersoll Rand India Limited, Bengaluru
	Shri M. Venkanna
Shri J. Gurusamy (Alt)
	Y
	Y
	N
	N
	2/4

	22. 
	International Copper Association India, Mumbai  
	Shri Mayur Karmakar 
Shri Shankar Sapaliga (Alt)

	Y
	Y
	Y
	Y
	4/4

	23. 
	Intertek  India Pvt Ltd,  New Delhi                                     
	Shri C.M. Pathak

	Y
	Y
	N
	Y
	3/4

	24. 
	Johnson Controls-Hitachi, Ahmedabad
	Shri Rahul Ramtekkar
Ms. Heena Ramsinghani (YP)
	Y
	Y
	Y
	Y
	4/4

	25. 
	LG Electronics India Pvt Ltd , New Delhi
	Shri Aditya Anil

	Y
	Y
	Y
	Y
	4/4

	26. 
	Refrigeration & Air-conditioning Manufacturers Association , New Delhi
	Shri Kanwaljeet Jawa  
Shri Harsh Vardhan Pant (Alt)
	Y
	Y
	Y
	Y
	4/4

	27. 
	Samsung India Electronics  Ltd., Noida
	Shri Kalicharan Sahu 
Shri Amit Kumar Jha (Alt) 
	Y
	Y
	Y
	Y
	4/4

	28. 
	Sierra Aircon Pvt Ltd
	Shri D.K. Mudgal
Shri S. Dhiman (Alt)     
	Y
	Y
	N
	Y
	3/4

	29. 
	The Chemours India Pvt Ltd., Gurgaon
	Shri Vikas Mehta
Shri Nishit Shah (Alt)     
	Y
	Y
	Y
	Y
	4/4

	30. 
	UL India Pvt Ltd, Bengaluru

	Shri V. Manjunath
Shri Satish Kumar (Alt)
	Y
	Y
	Y
	Y
	4/4

	31. 
	Voltas Ltd,  Mumbai
	Shri  Srinivasu Moturi
Shri A.D. Kumbhar (Alt)          
	Y
	Y
	Y
	Y
	4/4

	32. 
	Voluntary Orgn In Interest  of Cons Education  New Delhi
	Shri  H. S. Wadhwa
Shri  B.K. Mukhopadhyay (Alt)
	Y
	Y
	Y
	Y
	4/4












ANNEX 2
(Item 2.2.4)

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
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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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Doc no. SCMD/R&D Guidelines/20230909



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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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk73433883]5th meeting of Panel on Ammonia Refrigeration under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Tuesday

16th April 2024

		1000 h – 1100 h

		Video Conferencing through WebEx









Members Present:

1. Shri Kiran Kumar MNSV of Danfoss, Convener; 

2. Shri Anand Joshi of AAR;

3. Shri Anil Gulanikar of AAR and

4. Ms Neha Thakur, MS

Item 0       WELCOME AND OPENING REMARKS



0.1 MS on behalf of HMED welcomed all the participants present.



0.2 Shri Kiran Kumar MNSV of Danfoss, Convener welcomed all the participants present.





Item 1 COMPOSITION OF THE PANEL

The Panel noted the composition. 



Item 2 ITEM FOR DISCUSSION

The Panel noted the information and disposed of the comments by AAR. See Annex-1.

The input received on 3.11 and AEGL from Shri Anand Joshi will be circulated to the panel for 7 days for its comments and approval.  

‘Subsequently, Shri Anand Joshi has provided the following definition of AEGL vide email dated 18 April 2024 which was circulated to the panel and to which no comment has been received – 

Acute Exposure Guideline Levels (AEGLs) set levels of ammonia concentration that pose a defined level of risk to humans (the general population, including susceptible individuals). The AEGL values are determined for varying times of exposure, such as ten minutes, thirty minutes, one hour, four hours and eight hours.’

The panel proposed the above recommendations to MED 03 Committee for draft amendment to IS 17773 : 2022.

ITEM 3 ANY OTHER BUSINESS

[bookmark: _Hlk164331654]There being no other business, the meeting ended with a hearty vote of thanks to the Chair and members.





Annex -1

COMMENTS BY SHRI RAMESH PARANJPEY

(Item 2)



		Sl. No.

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

		Type of Comments

(General/Editorial/ Technical)

		Justification

		Proposed change

		Panel Recommendation in 4th meeting

		Comments



		1

		All pages

		At the bottom -mentions only written permission of IIAR

		Should it not be written permission both BIS and IIAR?

		Written permission by BIS & IIAR

		MS informed as per the letter of consent between BIS and IIAR, the wording may not be modified. 

		-



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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

		Panel noted that the IS 3615 is more relevant standard than IS 3315 wrt. IS 17773 : 2022. So, it recommended to replace IS 3315 with IS 3615 in cl. 2 and 3. 

		suggestion by panel is accepted



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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

		Comment is accepted and 3.8 is modified as follows :



Air Duct ― A tube or conduit either fabricated or rigid for conveying air.

		suggestion by panel is accepted



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		4

		3.11 

		We should add before this AEGL1,2,3

		Acute Exposure Guidelines 1,2, 3 

		Add-Acute Exposure Guidelines 1,2, 3

		The definition of ALC is only informative for the reader of the Indian Standard, so, panel suggested to add informative annex to the standard and it requested Shri Ramesh Paranjpey to provide the guidelines in the form of annex to be incorporated in the ISS.

		what is difference between AEGL & ALC ?

The definition of AEGL given in standard is correct and should be retained.





		Panel Recommendation in 5th meeting -



The panel recommended requested Shri Anand Joshi to provide definition of AEGL. He also agreed to provide the definition within one week for panel review.



		5.

		3.14

		Automatic liquid drain valve

		Automatic drain valve spring loaded and manually operated

		Automatic drain valve spring loaded and manually operated

		Panel revised 3.14 as follows: 

Liquid Refrigerant Drain Valve ―

Valves provided for liquid ammonia condensate

draining from hot gas defrost lines or other ammonia

lines where liquid ammonia is likely to condense and

accumulate.

		3.14 Automatic Liquid Refrigerant Drain Valve ―Valves provided for liquid ammonia condensate draining from hot gas defrost lines or other ammonia lines where liquid ammonia is likely to condense and accumulate.

Original description is correct.

It is not spring-loaded and is not operated manual: it works by distinguishing between liquid and gas :







		

Panel Recommendation in 5th meeting -



Panel accepted the comment.



		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

		Panel decided to remove this definition in 3.28.

		3.28 Combustible ― A material that does not meet the definition of non-combustible material.

Above definition is correct and should be retained  





		Panel Recommendation in 5th meeting -



Panel accepted the comment.



		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

		The comment is not accepted.

		3.30 Condenser ― A heat exchanger in which compressed refrigerant, to a suitable pressure, is condensed by the rejection of heat to an appropriate external cooling medium. 

Above definition is correct and should be retained  



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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 from/rising 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

		Panel revised 3.47 as follows: 

Downstream Pressure Regulator ― A control

valve which regulates the flow of oil or refrigerant gas

or liquid through the device which is actuated toward

open position by a pressure falling below or rising towards set

point, downstream of the valve.

		Revised definition as suggested by panel is accepted.





		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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

		Panel revised 3.59 as follows: 

System Tightness Test ― A test performed in the field to prove system tightness.

		3.59 Field Test ― A test performed in the field to prove system tightness. 

Above definition is correct and should be retained  



		Panel Recommendation in 5th meeting -



Panel accepted the comment.



		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

		Panel recommended to replace ‘to the air’ with ‘through the air’ in the third line of 3.71.

		“Through air” as suggested by panel is not correct, to be changed to

3.71 Indirect Systems ― A system in which a secondary coolant that is cooled or heated by the refrigeration system and is circulated to the air or other substance to be cooled or heated.





		Panel Recommendation in 5th meeting -



Panel recommended to revise the clause 3.71 as following:



3.71 Indirect Systems ― A system in which a secondary coolant that is cooled or heated by the refrigeration system and through it heat is exchanged to the air or other substance to be cooled or heated.





		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

		Panel recommended to delete cl 3.75.

		To be Changed to

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



		Panel Recommendation in 5th meeting -



The panel accepted the comment.



		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 `

		Panel revised last two lines of 3.94 as follows: 



‘separate the liquid from vapour prior to vapour being

compressed and the excess unevaporated liquid again returns to evaporators.’

		3.94 Over Feed Systems (Pumps Excess Liquid in the Evaporators) ― It is the quantity of refrigerant supplied to evaporators greater than the minimum amount required to meet the cooling loads. The mixture of low temperature liquid and vapour leaves the evaporator and returns to a vessel designed to separate the liquid from vapour prior to vapour being compressed and the “excess unevaporated “liquid again returns to evaporators.

This change is accepted.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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. -

		Panel revised second sentence of 3.102 as follows: 



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



		suggestion by panel is accepted



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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

		Panel accepted the comment.

		suggestion by panel is accepted



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		15

		3.113

		Piping

		It should include water and brine piping also

		It should include water and brine piping also.

		Panel decided to delete first sentence of terminology in 3.113.

		Original definition is correct and should not be change. This standard is only for ammonia refrigeration system and not for water / brine or any other fluids.



		Panel Recommendation in 5th meeting -



The panel accepted the comment.



		16

		3.147 & 3.144

		Bothe clause are same-it is repetition

		Delete one

		Delete one

		Panel decided to delete 3.147.

		suggestion by panel is accepted.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		

		

		SECTION-2

		

		

		

		



		17

		5.1.1.2

		Purity -99.95%

		ASHRAE specifies 99.98%

		

		Panel did not accept the comment.

		purity given in standard is correct and no need to change.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		18

		5.1.1.2

		Add -non condensable

		Not exceeding 0.2 ml/g.

		

		Panel requested Shri Ramesh Paranjpey to provide justification against the comment.

		table is correct and should not be changed.



		Panel Recommendation in 5th meeting -



The panel accepted the comment.



		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

		

		Panel confirmed that the requirement is correct. So, no change is required.

		as per standard is correct and no need to change.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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 of 737mm should be added

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

		Panel revised 5.2.6 as follows: 



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



		panel suggestion accepted.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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

		Panel requested Shri Ramesh Paranjpey to provide clarification with justification against the comment.

		details given in standard are correct and should not be changed



		Panel Recommendation in 5th meeting -



The panel accepted the comment.



		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

		Panel accepted the comment and revised first sentence of 5.3.2.2 as proposed.

		suggestion by panel is accepted



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		23

		6.7.1-

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

		Not clear -Please clarify

		

		Panel observed that the wording of 6.7.1 is not correct and it revised 6.7.1, NOTES 1 as follows: 



Additional eyewash and body showers may be needed in a

machinery room to ensure that no equipment which contains

ammonia inside that machinery room is more than 16.8 m to an eyewash/safety shower unit.



		suggestion by panel is accepted



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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,

		Panel requested Shri Ramesh Paranjpey to provide justification against the comment. Meanwhile it requested members to provide input.

		To be changed to 

The machinery room shall have minimum two doors those are diagonally opposite that opens directly to the outside, or to a vestibule that leads directly to the outside. The door(s) shall be self-closing, tight-fitting. 

Minimum size of each door should be 1.8 mtr width X 2.1  mtr height 

This change is per National Building Code.



		Panel Recommendation in 5th meeting -



Panel recommended to revise clause 6.10.3 as the following:



6.10.3 The machinery room shall have minimum two doors those are diagonally opposite that opens directly to the outside, or to a vestibule that leads directly to the outside. The door(s) shall be self-closing, tight-fitting. Minimum size of each door shall be 1.8 mtr width X 2.1  mtr height 





		25

		6.12.1,

		Limit (LFL) or [40 000 ppm],

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

		

		The panel did not accept the comment.

		original in standard to be retained.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		26

		7.1.8.2-d

		1 concentration limit -                 40 000PPM

		Please correct it to 40PPM

		Please correct it to 40PPM. 

		The panel did not accept the comment.

		original in standard to be retained.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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. 

		Pls refer to 3.142. So, the panel did not accept the comment.

		original in standard to be retained.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		

		

		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. 

		The panel did not accept the comment.

		original in standard to be retained.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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,  

		The panel accepted the comment.

		suggestion by panel is accepted.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		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.  

		The panel deliberated that adding the requirement of compressor discharge temperature switch is not mandatory. So, it recommended to put note under 8.5.11 as the following:



NOTE ― Additional safety requirements may be provided by the manufacturer in addition to the above, (a) to (d).



		suggestion by panel is accepted.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.



		31

		10.2.4

		Alarms and Detection

		

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

		The panel did not accept the comment.

		as mentioned in standard should be retained : water quality for condenser is not in scope of this standard that is to be specified by manufacture or sperate standard for condenser may be proposed.



		Panel Recommendation in 5th meeting -



No change in recommendation of 4th meeting.
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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.
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		5TH PANEL MEETING ON SELECTION, OPERATION, AND MAINTENANCE OF RACS UNDER REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03

		Wednesday,

24 April 2024

		1500-1600h

		Video Conferencing through WEBEX











Members Present:

1. Shri Shankar Sapaliga of ICAI (Convener);

2. Shri Anil Mehta of Panasonic;

3. Shri Ajit Panicker of RATA;

4. Shri Bhaskar Kumar Mukhopadhyay of VOICE;

5. Shri Bhavesh Mehta of Reliance Retail Limited;

6. Shri Chandra Pathak of Intertek;

7. Shri Satish Kumar of UL;

8. Shri Srinivasu of Voltas; and

9. Ms Neha Thakur, MS MED 03.

Item 0       WELCOME AND OPENING REMARKS



0.1	MS welcomed the members present on behalf of HMED.



0.2	Convener welcomed the participants and apprised the members of the agenda of this meeting. With this, he hoped for fruitful deliberation during the meeting.



Item 1 CONFIRMATION OF THE MINUTES

The Panel confirmed the minutes of the 4th meeting held on 21 March 2023, which was circulated on 15 April 2023.

Item 2 PANEL COMPOSITION

The panel noted the composition of the panel. 

Item 3 ITEM FOR DISCUSSION

a) The panel noted the information.



b) Panel Recommendation in 5th meeting:



		Sl No.

		Panel Recommendation in 4th meeting

		Present Status



		1

		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 Ramtekkar suggested to link the draft with ECBC also as it covers energy requirement of several equipment. 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.



		The draft Index, National Electrical Code 2023 document, NBC 2016 and working drafts have been circulated with the panel vide email dated 20 April 2024 for panel review.



		

		Panel Recommendation in 5th meeting:



The panel deliberated and arrived at the following scope of the new standard:



‘ 1 SCOPE



1.1 This standard specifies the  minimum requirements for the  process of  selection  of air conditioner, lists the parameters to be measured procedure for installation, testing and commissioning, operation and maintenance  of room air conditioners various HVAC systems for multiple applications for comfort air conditioning  at the customers place.



The units covered under this standard are: a) Window type air conditioners up to capacity of 10,500 W single phase at rated voltage of 240 V frequency of 50 Hz.



b) Non ducted split air conditioners up to and including capacity of 18,000 W at a rated voltage of 240 V for single phase and 415 V for three phase at a rated frequency of 50 Hz



This standard specifies split air conditioners which may also serve as heaters by heat pump / electric heater application. 



1.2 This standard does not aim to define the system and equipment performance levels. Also, this standard does not define safety conformance requirements of the equipment and personnel.



In commissioning process when performance validation is required then the manufacturer should  provide the grill and supply air temperature chart as per the ambient .



1.3 HVAC Systems above 18,000 Watt cooling capacity Vapour Absorption chillers, Evaporative Cooling equipment and Passive Cooling systems and water source heat pumps or water cooled air conditioners are out of scope of this standard.



NOTE: Wherever safety compliance requirements are defined by local or national regulatory authorities, conformance to those regulations shall be applicable. ‘



Panel members were requested to review National Electrical Code 2023 document, NBC 2016, draft Index and other working drafts provided by Shri Shankar Sapaliga by the next meeting. So, based on the inputs of the members, the panel decided to finalize draft index and work allocation in its next meeting.











ITEM 4 ANY OTHER BUSINESS



The panel decided the following date and time for its next meeting through VC in May 2024 at 3pm.

1
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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
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  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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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



		3rd Panel meeting on Electronic Expansion Valve under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Wednesday, 

17th April 2024 

		1500-1535 h

		Video Conferencing through WebEx









Members Present:

1. Shri Bimal Tandon, Convener;

2. Shri Chethan Tholpady of Copeland;

3. Shri Kiran Kumar MNSV of Danfoss; 

4. Shri V. Manjunath of UL; and

5. Ms Neha Thakur, MS.

Item 0       WELCOME AND OPENING REMARKS



0.1 MS on behalf of HMED welcomed all the participants present.



0.2 Shri Bimal Tandon, Convener welcomed all the participants present.



Item 1 COMPOSITION OF THE PANEL

The Panel noted the composition.



Item 2 ITEM FOR DISCUSSION

The Panel disposed of the comments from Shri Chethan Tholpady of Copeland:

		S.no

		Page no

		Clause

		Comment

		Justification

		Panel Recommendation



		1

		6

7

		6.4~6.9

6.16~6.17

		6.13 and 6.14   6.14 and 6.15

[image: ]

		6.13 is fatigue strength, 6.14 and 6.15 is insulation resistance and electric strength. Correct typo.

		The panel noted the editorial error and approved the following modification to cl. 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.16 and 6.17:



Replace 6.13 and 6.14 to ‘6.14 and 6.15.’



 



		2

		7

		6.20

		95% 90%

		Copeland recommend it due to refer to Chinese standard JBT-10212(2016) and internal company standards and accepted by customers.

		Panel deliberated that requirement of 90% is in alignment with other equipment like compressor used in refrigeration line.

So, panel accepted the comment.



		3

		19

		7.2.22

		800VAC600VAC

		Copeland recommend it due to refer to Chinese standard JBT-10212(2016) and internal company standards and accepted by customers.

		Panel deliberated that requirement for AC as well DC power source may be there for the electric strength test. So, Panel requested Shri Kiran Kumar to provide the revised clause of 7.2.22 

Electric Strength Test. 



		4

		20

		9.1 c)

		Valve port diameter  Valve port diameter or nominal capacity

[image: ]

		Comply with kinds of customers requirement.

		Panel decide to replace ‘valve port diameter’ with ‘nominal capacity’



		5

		4

		Table 2

		Serial no ii for R32 to be kept 2.3Mpa

		R32 and R410A are similar high level pressure refrigerants, so MOPD should be same level.

		Panel reviewed the Table 2 and suggested to include MOPD for other refrigerants also. It requested Shri Kiran Kumar to provide the revised Table 2 Maximum Operating Pressure Differential. 







The input received on 3 and 5 from Shri Kiran Kumar will be circulated to the panel for 7 days for its comments and approval.

The panel proposed the above recommendations to MED 03 Committee for the wide circulation of the draft MED 03(22778) in addition to the recommendations held during its 2nd panel meeting.

The panel also approved of the editorial corrections and recommended to add test methods in all the clauses of 6 as indicated in Annex-2.

Item 3 ANY OTHER BUSINESS

There being no other business, the meeting ended with a hearty vote of thanks to the Chair and members.





ANNEX – 1

COMMENTS DISPOSED OF BY THE PANEL DURING LAST MEETING

(Item 3)

The Panel deliberated on the comments of M/s Danfoss and recommended as follows:

Technical comments:

		S.no

		Page no

		Clause

		Comment

		Justification

		Panel recommendation



		1

		2

		3 

		Maximum operating temperature: Highest temperature that can occur during operation and standstill of refrigerating system or during testing at max temperature  condition.

Insert after 3.4

		Missing term to be included

		The Panel accepted the comment.



Also, accepted the proposal to revise the term ‘Maximum allowable pressure’ to ‘Maximum working pressure’ and ‘Maximum operating temperature’ to ‘Maximum working temperature’.



		2

		2

		4 

		Add : d) Bi- polar or uni-polar

		Well known classification in industry followed across world

		The Panel accepted the comment.



		3

		3

		5.5

		Internal leak rate – Remove ‘Unipolar’ from the title 

		Classification has unipolar and bi polar, hence it must be applicable for both.

		The Panel accepted the comment.



		3

		3

		5.5

		ISO 14903 to be replaced with ISO 21922



Table 1 : add:   “ Except for valves made for shutoff function”  

		Internal leak rate is well defined in Clause 7.6 of ISO 21922. Expansion devices can be rated for any class except A & B ( A& B  is intended for Shut off valves.

		The Panel accepted the comment and recommended to add suitable note.



		4

		3

		5.5

		Table 1 leak rate values to be changed in column 3 as 

200    600

600   1000

1000  1500 

Remove <1500 mL/min and replace it with “agreed between manufacturer and user”

Combine both note statements



		The values proposed are calculated at 0.5% leak rate corresponding to tightness class E as per Table 3, clause 7.6 of ISO 21922.

Previous values are related to  Class C.

However, class F & G are covered through the note , which will allow higher leakage as agreed between manufacturer and user.



		The Panel had detailed deliberation. It recommended to add following note 2 in Table 1:

Except for valves made for shutoff function.



The Panel requested Shri Kiran to provide the supporting document for proposed change in leak rate within 2 days. The same shall be circulated to Panel for approval via email.



The Panel further noted that as the draft standard covers up to 8mm orifice and anything beyond is not covered hence following should be removed “agreed between manufacturer and user”. 

It recommended to delete both the notes under clause 5.5.



		5

		4

		Table 2

		Serial no ii for R 32 to be changed to 3.2 

		Danfoss recommends it to change to 3.2 for R32 based on our experience R 32 can have higher MOPD.

		The Panel accepted the comment that MOPD of R410A and R32 to be changed to 3.2.



		6

		5

		6.8

		Corrosion test for 72 hrs to be changed to 48 hrs. and the standard referred to be changed from IS 9844 to ISO 9227:2022

		Both IS & ISO standard does not have reference of 72 hours ( 48 hrs and 96 hours). More relevant standard for salt spray is IS: 9227.



Product is used with in Condensing unit and is not exposed directly to atmosphere. Hence considering 48 hours is justifiable.

		The Panel noted the following information provided by MS:



As per 7.4.5.2 a) of IS 11329, the salt spray test is done for

72 h as per the procedure of IS 9844.



The Panel recommended to revise 6.8 as follows:

The expansion valves shall be tested for corrosion test for 72 hr.  The test method specified in IS 9844 shall be followed and meet the requirements stated in 6.1, 6.13, and 6.14, and 6.15.







		7

		20

		8.1.1

		Factory inspection 

· Insulation resistance and electrical strength to be tested on each valve produced

		It is a 100% test to ensure product safety

		The Panel recommended to revise the clause as follows:

8 TESTS

8.1 Classification of Tests

Test shall be classified into the following three

groups:

a) Production routine tests;

b) Type tests; and

c) Acceptance tests.



8.2 Production Routine Tests

The routine tests shall consist of routine tests that would be

conducted on each and every unit after completion

at the manufacturer’s works. The

following shall constitute acceptance tests: 

a) Insulation Resistance Test (see 7.2.21)

b) Electrical Strength Test (see 7.2.22)



8.3 Type test

The type tests shall consist of the tests that would

be necessary to check up the performance and

characteristics of the units and components. The

following shall constitute acceptance tests: (see Annex-2)

 



8.4 Acceptance tests 

lf the purchaser desires any of the production routine

tests to be repeated at the time of purchase, then,

where agreed to between the purchaser and the

manufacturer, the tests may be carried out at the

manufacturer’s works; alternatively, the tests may

be repeated at the place specified by the purchaser

provided that all the arrangements for tests are made

by the purchaser at the specified place. The

following shall constitute acceptance tests: (see Annex-2)



		8

		20

		9.1 d

		Consider removing the point

		List of refrigerants can be done on a separate document as the valve may be designed for several refrigerants.

		The Panel accepted the comment and recommended to replace the existing with the following:



9.1 Marking requirement:



a) Manufacturers name /brand /trademark

/identification mark;

b) Country of manufacture/origin;

c) Model number and serial number

d) Product type; 

e) Nominal voltage;  

f) Valve port diameter or Nominal capacity;

g) Connector Size

h) Maximum Working Pressure

j) Flow Direction



9.2 There should be the following information on the packing box of expansion valve.

a) Name or trademark of a manufacturer;

b) Product name, type and quantity;

c) Net weight or gross weight; and

d) Size (length × width × height).







Editorial comments:

		Sl No

		Page

		Clause

		Comment

		Justification

		Panel recommendation



		1

		0

		Foreword

		For   is

Refrigeration  Refrigeration and air-conditioning

		

		The Panel accepted the comment.



		2

		1

		1.1

		Refrigeration  Refrigeration and air-conditioning

		

		The Panel accepted the comment to replace as follows:

…used in refrigeration and air conditioning. cycle



		3

		1

		3.1 , b

		Evaporator  evaporating

		

		The Panel accepted the comment.



		4

		1

		3.2.1 & 3.1.2

		Anti clockwise  Counterclockwise

		Appropriate word

		The Panel accepted the comment.



		

		

		3.3

		

flow of refrigerant 

 to flow of air

		Airflow is measured in labs

		The Panel accepted the comment.



		5

		2

		3.4

		Maximum Allowable Pressure  Maximum Working pressure

		In line with standard practice internationally

		The Panel accepted the comment.



		6

		2

		3.5

		Liquid   Sub-cooled or vapor- free liquid

		Enhanced  clarity

		The Panel accepted the comment.



		7

		2

		3.7 & 3.8

		Remove excess space between bullet and the start of the text

		

		The Panel accepted the comment and edited as follows:



3.7 Internal Leakage — The leakage observed at valve port when it is fully closed



Add definition:

External leakage — The extent of tightness of the in service requirements of a final assembly, a specific system, or a respective component that must not leak liquid or has a defined maximum gas leak requirement.





		8

		2

		5.3

		Statement for Opening pulse be modified as 

“The minimum opening pulse where the valve starts to open for flow. This can be defined on technical>documents or Drawings or agreement between manufacturer and end user"

		Enhanced clarity

		The Panel did not accept the comment. It recommended to

be replace ‘drawings or specification’ as ‘drawing/documentation’.



It recommended to replace the same throughout the draft.



		9

		3

		5.4

		Flow Characteristics :  Add the following statement at the end of the paragraph.

“That can be defined on technical documents or agreement between manufacturer and end user”

		Enhanced clarity

		The Panel did not accept the comment. It recommended to

be replace ‘drawings or specification’ as ‘drawing/documentation’.



It recommended to replace the same throughout the draft.



		10

		3

		5.6

		Maximum Operating pressure   Maximum Working Pressure

		

		The Panel accepted the comment.



		11

		4

		Table 2

		Maximum Opening Pressure Differential ( Mpa)  Maximum Operating Pressure Differential ( Mpa)

		

		The Panel accepted the comment.



		12

		4

		Table 3

		Maximum opening Valve pressure   Maximum Opening pressure Differential

		

		The Panel accepted the comment.



		13

		5

		6.1

		External leak : Include “ at 0.25 x Maximum working pressure ( MWP) or 0.25 x Design pressure for 1 minute.”

		This is inline with the External leak definition and note from 3.1.11 , sealed system  in ISO 5149-1 :2014

		The Panel accepted the comment.



		14

		5

		6.1

		Paragraph 2 : Add “For safety and environment reasons, equivalent helium test can be used acc. to ISO 14903. The tightness control level should be defined based on applied helium percentage and pressure”

		Inline with the alternative methods indicated in ISO 14903, allowing environmental safety.

		The Panel accepted the comment however the exact clause of ISO 14903 to be referred i.e,

7.4 Tightness test



		15

		5

		6.2

		Consider simplifying the statements to  “  Operation mode: <=60dB, Overdrive Mode<=70dB, Indoor application: <=45dB”

		

		The Panel accepted the comment.



		16

		5

		6.3

		Please add a statement : “Higher values are allowed in specific cases referring IEC 62114”

		Allows manufacturer to follow IEC 62114 as needed.

		The Panel accepted the comment in principle. However, to avoid conflict with the scope of the draft standard it arecommended to add note as follows:

NOTE— If a higher value is required then IEC 62114 may be referred.





		17

		6/7

		6.11

		Consider inserting “ using statistical sampling methods” 

		Statistical test is allowed  per ISO 5149.

		The Panel accepted the comment and edited as follows:



The expansion valves tested for strength at 1.43 × MWP using statistical sampling methods as per 4.4.2 of IS 16678 (Part 2)/ ISO 5149-2 in production shall not crack, break or have permanent deformation. Refer 4.4.2 of IS 16678 (Part 2)/ ISO 5149-2.



		18

		7

		6.12

		Consider replacing “ and abnormal deformation”   “and rupture”

		 Components get deformed during burst test.

		The Panel accepted the comment.



		19

		7

		6.16

		Reference of 6.13 to be changed to 6.15

		

		The Panel accepted the comment.



		20

		10

		7.2.6

		Maximum Operating pressure differential to be changed to “ maximum opening pressure differential”

		

		The Panel accepted the comment.



		21

		10

		7.2.6 C

		Velocity  speed

		

		The Panel accepted the comment.



		22

		10

		7.2.6. d

		Manipulating   regulating

		

		The Panel accepted the comment. It recommended to replace the word ‘manipulate’ throughout the draft.



		23

		10/11

		7.2.6. e & n

7.2.8.1 d

		use "specified pulse to open valves with specified opening degree " instead of "300/1000" pulses

		

		The Panel noted that this a technical comment.



Mr. Kiran informed that this requirement was provided based on Danfoss experience. However, it has been found that different manufacturers follow different designs. Hence it should not be restricted.



The Panel accepted the comment. 





		24

		12

		7.2.8.1 e

		Remove “ that is 1.1 MWP”

		Its an additional info

		The Panel recommended to retain the requirement.



		25

		13

		7.2.8.2

		Helium leak test – Remove “ bubble test under water” and replace it with “ helium leak test”

		

		The Panel accepted the comment. 





		26

		14

		7.2.9 f

		Consider modifying the condition as “Open +50 steps and close -150 steps with -100 steps overdrive”

		Enhanced clarity

		Mr. Kiran informed that this requirement was provided based on Danfoss experience. However, it has been found that different manufacturers follow different designs. Hence it should not be restricted.



The Panel accepted the comment. 





		27

		15

		7.2.13

		Consider using “Thermal shock test”  as title

		

		The Panel accepted the comment. 





		28

		16

		7.2.15

		72 hrs  48 hrs

		Inline with corrosion test

		The Panel noted the following information provided by MS:



As per 7.4.5.2 a) of IS 11329, the salt spray test is done for

72 h as per the procedure of IS 9844.



Hence it recommended that no change is required.



		29

		17

		7.2.18

		Replace “ meet the requirement stated in 6.11” to not leak and no permanent deformation”

		Enhanced clarity

		The Panel recommended to modify 7.2.18, e), last sentence as follows:

 

‘To pass this test, there shall be no leak and no permanent deformation in the valve. ‘



		30

		22

		Annex A

		Include IS 9227: 2022 ,  IEC 60730  & IEC 62114

		

		The Panel accepted the comment. 





		31

		

		6.2, Table 5, 7.2.9

		

		

		The Panel recommended that ‘Noise’ to be replaced with ‘Sound pressure’ throughout the draft



















ANNEX – 2

CLASSIFICATION OF TESTS

(Item 2 and Annex-1)

		Type of tests

		Types of Tests ( clause 6) -( Normative)

		Test method Description- Clause 7) ( Informative)



		

		Clause

		Test

		Clause 

		Test method



		Product Routine ( 100%) tests

		6.1

		External leak

		7.2.8

		Gas( Air/Notrigen/Helium) tightness test 



		

		6.14

		Insulation resistance

		7.2.21

		Insulation resistance test



		

		6.15

		Electrical strength

		7.2.22

		Electric strength test



		Type tests 
( typically ensuring safety in application)

		6.9

		Life tests

		7.2.16

		Life test



		

		6.1

		Durability of Spindle stopper mechanism

		7.2.17

		Test for durability of spindle stop mechanism



		

		6.11

		Individual Strength _ pressure test

		7.2.18

		Hyderulic strength test



		

		6.12

		Burst test

		7.2.19

		Burst strength test



		

		6.13

		Fatigue Strength test

		7.2.20

		Fatigue test



		

		6.16

		Pulse Voltage resistance

		7.2.23

		Pulse Voltage test



		

		6.17

		Steady Danp- Heat

		7.2.24

		Steady Damp- heat test



		

		6.18

		Lead Strength

		7.2.25

		Lead strain 



		

		6.19

		Assembly strength

		7.2.26

		Assembly strength test



		Acceptance test ( Performance tests)

		6.2

		Noise- Cound pressure level

		7.2.9

		Noise test



		

		6.3

		Coil temperature test

		7.2.10

		Coil temperature test



		

		6.4

		Low temperature resistance

		7.2.11

		Low temperature test



		

		6.5

		High temperature resistance

		7.2.12

		High temperature test



		

		6.6

		Temperature variation Resistance

		7.2.13

		Temperature Vibration test - Thermal shock test



		

		6.7

		Vibration Resistance

		7.2.14

		Vibration test



		

		6.8

		Corrosion resistamce

		7.2.15

		Corrosion test



		

		6.2

		Nominal capacity

		7.2.27

		Nominal capacity







		Additional methods - not corresonding to the types of tests, but based on user damands



		7.2.3

		Opening Valve Pulse test



		7.2.4

		Air flow characteristic test



		7.2.5

		Internal leak test



		7.2.6

		Maximum opening pressure Difference



		7.2.7

		Maximum opening pressure Difference - Reverse flow
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6.9 Life

Expansion valves tested for 100 000 open and close eyeles shall operate normally, and they should meet
the requirements stated in 5.4, 5.7, 6. The leakage shall not be larger than 2 times the
prescribed valuc in Table 1.
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		17th panel meeting on IS 11329 'Finned type heat exchanger' of Refrigeration and air Conditioning Sectional Committee, MED 03	

		Friday

09 May 2024

		1005 – 1110 hrs

		Video Conferencing through WEBEX







Members present:

1. Shri Shankar Sapaliga (Convener); 

2. Shri Satish of UL;

3. Shri Anil Sahu of Blue Star;

4. Shri Aditya Anil of LG;

5. Shri Anil Mehta of Panasonic;

6. Shri Deepak Verma of Carrier;

7. Shri Dipak Bisht of Amber;

8. Shri Jitendra Bonde of Prijai;

9. Shri Rahul Ramtekkar of JCI-Hitachi;

10. Ms Heena Ramsinghani of JCI-Hitachi ;

11. Shri Yogesh Kumar of Daikin;

12. Shri Gaurav Mehtani of Daikin; and

13. Ms Neha Thakur, MS MED 03.

Item 0       WELCOME AND OPENING REMARKS



0.1 MS welcomed the members present on behalf of HMED.



0.2 Convener welcomed the participants and apprised the members of the agenda of this meeting. He appreciated the good participation by the panel members in this meeting. With this, he hoped for fruitful deliberation during the meeting.



Item 1 CONFIRMATION OF MINUTES

The Panel confirmed the minutes of the 16th meeting held on 22 July 2022, which was circulated on 08 August 2022.

Item 2 COMPOSITION OF THE PANEL

The panel noted the composition of the panel and discussed that JCI Hitachi is a member of this panel. So, it recommended to revise the composition of the panel as follows:

1. Shri Shankar Sapaliga (Convener)

2. Representative from UL

3. Representative from Blue Star

4. Representative from Panasonic

5. Representative from LG

6. Representative from Carrier

7. Representative from RAMA

8. Representative from Amber

9. Representative from Prijai

10. Representative from Daikin

11. Representative from JCI-Hitachi



Item 3 ITEM FOR DISCUSSION

The panel deliberated on the decision of the 40th meeting of the Committee, MED 03.

· Shri Shankar Sapaliga apprised the members of the working draft for revising the Indian Standard IS 10773:1995 under MTD 08. 



Shri Rahul Ramtekkar listed out the following clauses of the above working draft for modifications: 

a) 3.2.5 Mean Wall Thickness - Inner Diameter and mean wall thickness terminology;

b) 7.1 Dimensions – to modify reference of IS 5493;

c) 7.4 Roundness Tolerances; and

d) 8 Chemical Composition.



The Convener requested Shri Rahul Ramtekkar to submit the comments and/or draft as per the above with justification to MTD 08 with copy to MED 03 Committee and the panel.



· The panel also discussed the clauses referring IS 737 in IS 11329 : 2018. The panel requested Shri Rahul Ramtekkar to review these clauses for suitable modifications and submit the comments for further discussion in the next panel meeting. 



Shri Rahul Ramtekkar agreed to provide the comments/feedback with respect to clauses on copper material components and aluminium material components, draft IS 10773 and IS 737 within few days for the panel members review. 



The inputs received as per above will be discussed in the next panel meeting.



Item 4 ANY OTHER BUSINESS

There being no other business, the meeting ended with a hearty vote of thanks to the Chair.

image1.emf



image2.png

el Q(‘f—\:ﬁ!f i:\wﬁg ‘@I“:ﬁﬂ
BUREAU OF INDIAN STANDARDS







image12.emf
MINUTES_Panel 3rd  meeting.docx


MINUTES_Panel 3rd meeting.docx


[image: ][image: ]



 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk73433883]3rd meeting of Panel on Air Coolers under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Friday,

10th May 2024

		1500 h – 1640 h

		Video Conferencing through WebEx









Members Present:

1. Shri Srinivasu of Voltas, (Convener);

2. Shri Pramod Trivedi of USHA;

3. Shri V Manjunath of UL;

4. Shri Debtosh Ganguly of M/s Havells;

5. Shri Nishant Gupta of ISHRAE;

6. Shri Yash Shukla of CEPT University;

7. Shri Yogesh Shimpi of Godrej;

8. Shri Shirish of V-Guard;

9. Shri Praveen Kumar of Orient Electric;

10. Shri Sunil Jain of BlueStar;

11. Shri Ankit Gupta of Crompton; 

12. Shri Yogesh Pargaonkar of Kenstar;

13. Shri Akshay of Bajaj Electricals

14. Shri Dheeraj Pandey of BEE and

15. Ms Neha Thakur, MS MED 03.



Item 0       WELCOME AND OPENING REMARKS



0.1 MS welcomed the members present on behalf of HMED.



0.2 Convener welcomed the participants and apprised the members of the agenda of this meeting. He briefed the previous discussions of the panel to the members. With this, he hoped for fruitful deliberation during the meeting.



Item 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING



The Panel confirmed the minutes of the 2nd meeting held on 20 March 2024, which was circulated on 26 March 2024.



Item 2 COMPOSITION OF THE PANEL

The panel noted the composition of the panel.



Item 3 ITEM FOR DISCUSSION



		Sl No.

		Decision of panel in 20th meeting 

		Present Status



		1

		Decision of panel in 20th meeting:

Shri Nishant Gupta elaborately presented the ISHRAE’s draft document ‘Standard for Ducted and Non-Ducted Commercial Direct Evaporative Air-Cooling Unit– General Requirements and Performance Testing - 2024’ to the panel members.

Members elaborately discussed on the scope of the standard and decided that it may be as per following:

· For non-ducted Evaporative Cooling Units (ECUs) with 6001 CMH upto and including 50000 CMH and For ducted ECUs with 2000 CMH upto and including 50000 CMH .

· Solar powered air coolers will be out of scope.

Panel also requested the MS if this standard will be part 2 of IS 3315 as this standard would come out for commercial ECUs.

Members also discussed components such as pumpset, motors and fans/blowers. Shri Nishant agreed to provide details on pumpset being used in the commercial ECUs and the Standards being followed by the industry.

Shri Satish Kumar agreed to provide details of Standards being used, for motors and fans/ blowers.

Panel also reviewed the clause 5.4.1 for electrical wiring and connection. It observed that equivalent Indian Standard already exists IS 302-1:2008 so recommended to replace IEC 60335-1 with IS 302-1.

It also reviewed 6.1 ‘Air Flow setting’ and recommended that the following sentence ‘ECUs intended to operate at an external static pressure of less than 25 Pa shall be tested as non-ducted units’ may properly be shifted to definition/classification of non-ducted/ducted ECUs.

It also discussed that as CMH is dependent of static pressure, duct length and other parameters, an informative note shall be provided. Also, for ducted air coolers, static pressure effect on the performance will be tabulated.

Dr Yash Shukla will do R&D on best possible method of measurement for CMH out of three methods i.e. Pitot Tube, Capture Hood method and Code tester. To proceed for R&D, the panel requested MS to share BIS R&D guidelines with Dr Yash.

Shri Srinivasu and Shri Nishant will study for the noise requirements and provide the proposal by the next meeting.



		Following Access link to softCopy of ISHRAE document on commercial air coolers has been provided by Sh Nishant Gupta of ISHRAE which circulated to the panel via email dated 29 February 2024: 



https://ishrae.in/home/PublicCommentsStandard 



BIS R&D Guidelines has been shared to Dr Yash Shukla vide email dated 20 April 2024.































		

		Panel Recommendation in 21st meeting:

Panel recommended to circulate the attendance list of the last two meetings to the members.



It also agreed to provide this new standard a separate IS designation and not IS 3315 (Part 2).



It further recommended to add the following manufacturers and experts as members to the panel:



1. Representative of HMX;

2. Representative of Edgetech; 

3. Representative of ZECO; 

4. Shri Falgun Shah; and

5. Above and other relevant organization/expert details to be provided by Shri Nishant Gupta.



Shri Nishant Gupta apprised the members that open well submersible pumpsets and monoset pumps are being used in commercial air coolers. The relevant ISSs are IS 14220: 2018 Openwell submersible pumpsets - Specification (First Revision) and IS 9079:2018 Monoset pumps for clear, cold water for agricultural and water supply purposes - Specification (Third Revision). Other types pumps which are used are of cooling type.



Shri Satish Kumar was previously requested to provide details of Standards being used, for motors and fans/ blowers. However, he was not present during the meeting. So, the panel requested Shri Satish Kumar to provide the details by the next meeting. 



Panel revisited its recommendation of replacing IEC 60335-1 with IS 302-1. It requested the following members to review IEC 60335-1, IEC 60335-2-88 and IS 302-1:2008 for the safety compliances: M/s BlueStar, M/s Symphony, M/s HMX and M/s UL.



It recommended to align the following with other MED 03 Indian Standards: ‘External static pressure of less than 25 pa shall be tested and treated as non-ducted units’. 



It requested following members to provide data on variation of CMH depending on static pressure, duct length and other parameters: Shri Yash Shukla, Shri Nishant Gupta, Shri Srinivasu.  



Dr Yash Shukla apprised the members of the testing facilities available in India for validating the method of the measurement. He informed members that test setup is at progress and it may take around 2 to 3 months for the results. Dr Yash also informed if the R&D may be brought under BIS fund, will be confirmed by him in the next meeting.



Panel submitted its recommendation to formulate Indian Standard on Cellulose/ honeycomb pads used in evaporative air coolers to MED 03 Committee.



It was discussed that current anechoic chamber methodology for sound requirement will not be incorporated in the draft and alternative methodologies will be explored. Following members will provide their recommendation to the sound requirement: Shri Srinivasu, Shri V Manjunath and M/s HMX.







ITEM 4 ANY OTHER BUSINESS

The panel decided the following date and time for its next meeting through VC : 10 June 2024 at 3pm. 
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		5TH PANEL MEETING ON SELECTION, OPERATION, AND MAINTENANCE OF RACS UNDER REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03

		Wednesday,

24 April 2024

		1500-1600h

		Video Conferencing through WEBEX











Members Present:

1. Shri Shankar Sapaliga of ICAI (Convener);

2. Shri Anil Mehta of Panasonic;

3. Shri Ajit Panicker of RATA;

4. Shri Bhaskar Kumar Mukhopadhyay of VOICE;

5. Shri Bhavesh Mehta of Reliance Retail Limited;

6. Shri Chandra Pathak of Intertek;

7. Shri Satish Kumar of UL;

8. Shri Srinivasu of Voltas; and

9. Ms Neha Thakur, MS MED 03.

Item 0       WELCOME AND OPENING REMARKS



0.1	MS welcomed the members present on behalf of HMED.



0.2	Convener welcomed the participants and apprised the members of the agenda of this meeting. With this, he hoped for fruitful deliberation during the meeting.



Item 1 CONFIRMATION OF THE MINUTES

The Panel confirmed the minutes of the 4th meeting held on 21 March 2023, which was circulated on 15 April 2023.

Item 2 PANEL COMPOSITION

The panel noted the composition of the panel. 

Item 3 ITEM FOR DISCUSSION

a) The panel noted the information.



b) Panel Recommendation in 5th meeting:



		Sl No.

		Panel Recommendation in 4th meeting

		Present Status



		1

		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 Ramtekkar suggested to link the draft with ECBC also as it covers energy requirement of several equipment. 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.



		The draft Index, National Electrical Code 2023 document, NBC 2016 and working drafts have been circulated with the panel vide email dated 20 April 2024 for panel review.



		

		Panel Recommendation in 5th meeting:



The panel deliberated and arrived at the following scope of the new standard:



‘ 1 SCOPE



1.1 This standard specifies the  minimum requirements for the  process of  selection  of air conditioner, lists the parameters to be measured procedure for installation, testing and commissioning, operation and maintenance  of room air conditioners various HVAC systems for multiple applications for comfort air conditioning  at the customers place.



The units covered under this standard are: a) Window type air conditioners up to capacity of 10,500 W single phase at rated voltage of 240 V frequency of 50 Hz.



b) Non ducted split air conditioners up to and including capacity of 18,000 W at a rated voltage of 240 V for single phase and 415 V for three phase at a rated frequency of 50 Hz



This standard specifies split air conditioners which may also serve as heaters by heat pump / electric heater application. 



1.2 This standard does not aim to define the system and equipment performance levels. Also, this standard does not define safety conformance requirements of the equipment and personnel.



In commissioning process when performance validation is required then the manufacturer should  provide the grill and supply air temperature chart as per the ambient .



1.3 HVAC Systems above 18,000 Watt cooling capacity Vapour Absorption chillers, Evaporative Cooling equipment and Passive Cooling systems and water source heat pumps or water cooled air conditioners are out of scope of this standard.



NOTE: Wherever safety compliance requirements are defined by local or national regulatory authorities, conformance to those regulations shall be applicable. ‘



Panel members were requested to review National Electrical Code 2023 document, NBC 2016, draft Index and other working drafts provided by Shri Shankar Sapaliga by the next meeting. So, based on the inputs of the members, the panel decided to finalize draft index and work allocation in its next meeting.











ITEM 4 ANY OTHER BUSINESS



The panel decided the following date and time for its next meeting through VC in May 2024 at 3pm.
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		1st Panel meeting on Heat Pump Water Heaters under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Wednesday, 

8th May 2024 

		1510-1535 h

		Video Conferencing through WebEx









Members Present:

1. Shri P K Mukherjee, in personal capacity (Convener);

2. Shri Shankar Sapaliga of ICAI;

3. Shri Deepak Verma of Carrier;

4. Shri Rahul Ramtekkar of JCI-Hitachi;

5. Shri C. Nagaraj of Trane Technologies;

6. Shri Jeyaprakash Gurusamy of Trane Technologies;

7. Shri Anish of Voltas; 

8. Ms Priya Singh of Voltas; and

9. Ms Neha Thakur, MS MED 03.

Item 0       WELCOME AND OPENING REMARKS



0.1 MS welcomed the members present on behalf of Head (MED), BIS 



0.2 Convener welcomed the participants and apprised the members of the agenda of this meeting. He briefed the agenda of this meeting and asked the members to put their views that whether to proceed for direct adoption or modified adoption of ISO 19967-1:2019. With this, he hoped for fruitful deliberation during the meeting.



Item 1 COMPOSITION OF THE PANEL

The panel noted the composition of the panel.

Item 2 ITEM FOR DISCUSSION

The panel deliberated on the decision of the 40th meeting of the Committee, MED 03.



Members requested to review the clauses such as fan power deductions, load profile and classification based on capacity of the heater.

It was also discussed to include the representatives in this panel from relevant laboratories as they also will be the intended users of this proposed ISO standard and requested for their input on the testing infrastructure. The panel suggested to include the following representatives:

1. CPRI;

2. Intertek; and

3. Organization details to be provided by Trane Technologies for nomination and invitation.

Trane Technologies also pointed out to review clause on input water temperature as per the Indian Conditions.

The panel requested the members to submit their comments on ISO 19967-1:2019 by 07 June 2024 and agreed to have the next panel meeting on 14 June 2024 at 1500hrs through VC.

Item 3 ANY OTHER BUSINESS

There being no other business, the meeting ended with a hearty vote of thanks to the Chair.
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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:  TC-142 (P): Cleaning equipment for air and other gases  TC-86 (P): Refrigeration and air-
conditioning  TC-86 SC-1 (P): Safety and environmental requirements for refrigerating
systems  TC-86 SC-4 (P): Testing and rating of refrigerant compressors  TC-86
SC-6 (P): Testing and rating of air-conditioners and heat pumps  TC-86 SC-7 (P): Testing and
rating of commercial refrigerated display cabinets  TC-86 SC-8 (P): Refrigerants and
refrigeration lubricants IEC TC-59 SC-59M (P): Performance of electrical household and
similar cooling and freezing appliances  IEC TC-61 SC-61C (P): Safety of refrigeration
appliances for household and commercial use  IEC TC-61 SC-61D (P): Appliances for air-
conditioning for household and similar purposes  


Published Standards


S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 10594 : 2021 Specification for Thermostatic


Expansion Valves
- Indigenous


2 IS 10617 : 2018


Reviewed In : 2022


Hermetic compressors -
Specification (Second Revision)


May, 2022 1 Indigenous


3 IS 11327 : 2022 Requirements for Refrigerants
Condensing Units (Second


Revision)


- Indigenous


4 IS 11328 : 2022 Self-contained Automatic Ice
Makers Specification (First


Revision)


- Indigenous


5 IS 11329 : 2018


Reviewed In : 2022


Finned type heat exchanger for
room air conditioner (First


Revision)


May, 2022 2 Indigenous


6 IS 11330 : 2021 Refrigeration Oil Separator
General Specification Construction


Requirements and Testing


- Indigenous


7 IS 11561 : 2018


Reviewed In : 2022


Code of practice for testing of
water cooling towers (First


Revision)


May, 2022 - Indigenous


8 IS/ISO 11650 : 1999 Performance of refrigerant
recovery and/or recycling


September, 2022 - Identical under single
numbering
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Reviewed In : 2022
ISO 11650 : 1999


equipment


9 IS 11951 : 2009
11951


Reviewed In : 2022


 PUMPSET FOR DESERT
COOLERS - SPECIFICATION (


First Revision)


September, 2022 - Indigenous


10 IS 12249 : 2021 Specification for Desiccant Driers - Indigenous


11 IS/ISO 13043 : 2011
ISO 13043:2011
 ISO 13043:2011


Road Vehicles Refrigerant Systems
used in Mobile Air Conditioning


Systems MAC Safety
Requirements Adoption of ISO


13043:2011


- Identical under single
numbering


12 IS/ISO 13261-1 :
1998


ISO 13261-1 : 1998
Reviewed In : 2021
ISO 13261-2:1998


Sound power rating of air -
Conditioning and air - Source heat


pump equipment: Part 1 non -
Ducted outdoor equipment


August, 2021 - Identical under dual
numbering


13 IS/ISO 13261-2 :
1998


ISO 13261-2 : 1998
Reviewed In : 2022
ISO 13261 : Part 2 :


1998


Sound power rating of
airConditioning and air - Source


heat pump equipment: Part 2 non -
Ducted indoor equipment


September, 2022 - Identical under single
numbering


14 IS 1391 (Part 1) :
2017


Reviewed In : 2022


Room air conditioners -
Specification: Part 1 unitary air
conditioners (Third Revision)


January, 2022 4 Indigenous


15 IS 1391 (Part 1) :
2023


Room Air Conditioners
Specification Part 1 Unitary Air
Conditioners Fourth Revision


- Indigenous


16 IS 1391 (Part 2) :
2018


Reviewed In : 2022


Room air conditioners -
Specification: Part 2 split air
conditioners (Third Revision)


May, 2022 4 Indigenous


17 IS 1391 (Part 2) :
2023


Room Air Conditioners
Specification Part 2 Split Air
Conditioners Fourth Revision


- Indigenous


18 IS 14618 : 2022 Automotive vehicles Air-
conditioning and heating systems
thermal performance Method of
measurement (Second Revision)


- Indigenous


19 IS 1474 : 1959
Reviewed In : 2022


Specification for commercial
refrigerators


May, 2022 - Indigenous


20 IS 1475 (Part 1) :
2001


Reviewed In : 2022


Self - Contained drinking water
coolers - Specification: Part 1


energy consumption and
performance (Third Revision)


January, 2022 - Indigenous


21 IS 16590 : 2023 Liquid Chilling Package Units -
Specification (First Revision)


- Indigenous


22 IS 16590 : 2017


Reviewed In : 2022


Water cooled chilling packages
using the vapour compression cycle


- Specification


February, 2022 1 Indigenous


23 IS 16656 : 2017
ISO 817 : 2014


Reviewed In : 2021
ISO 817 : 2014


Refrigerants - Designation and
safety classification


April, 2021 1 Identical under dual
numbering


24 IS 16672 (Part 1) :
2017


ISO 23953-1 : 2015


Refrigerated display cabinets: Part
1 vocabulary


April, 2021 - Identical under dual
numbering
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Reviewed In : 2021
ISO 23953-1: 2015


25 IS 16672 (Part 2) :
2017


ISO 23953-2 : 2015
Reviewed In : 2021
ISO 23953-2 : 2015


Refrigerated display cabinets: Part
2 classification, requirements and


test conditions


April, 2021 - Identical under dual
numbering


26 IS 16678 (Part 1) :
2018


ISO 5149-1 : 2014
Reviewed In : 2022
ISO 5149 Pt 1:2014


Refrigerating Systems and Heat
Pumps â€” Safety and


Environmental Requirements Part
1 Definitions, Classification and


Selection Criteria


May, 2022 1 Identical under dual
numbering


27 IS 16678 (Part 2) :
2018


ISO 5149-2 : 2014
Reviewed In : 2022
ISO 5149 Pt 2:2014


Refrigerating systems and heat
pumps - Safety and environmental


requirements: Part 2 design,
construction, testing, marking and


documentation


May, 2022 - Identical under dual
numbering


28 IS 16678 (Part 3) :
2018


ISO 5149-3 : 2014
Reviewed In : 2022
ISO 5149 Pt 3:2014


Refrigerating systems and heat
pumps - Safety and environmental
requirements: Part 3 installation


site


May, 2022 - Identical under dual
numbering


29 IS 16678 (Part 4) :
2018


ISO 5149-4 : 2014
Reviewed In : 2022
ISO 5149 Pt 4:2014


Refrigerating systems and heat
pumps - Safety and environmental


requirements: Part 4 operation,
maintenance, repair and recovery


May, 2022 - Identical under dual
numbering


30 IS 16753 (Part 1) :
2022


ISO 29463-1 : 2017
 ISO 29463-1 : 2017


High Efficiency Filters and Filter
Media for removing Particles from


Air Part 1 Classification
Performance Testing and Marking


First revision


- Identical under dual
numbering


31 IS 16753 (Part 2) :
2018


ISO 29463-2 : 2011
Reviewed In : 2022
ISO 29463-2 :2011


High - Efficiency filters and filter
media for removing particles in air:


Part 2 aerosol production,
measuring equipment and particle -


Counting statistics


May, 2022 - Identical under dual
numbering


32 IS 16753 (Part 3) :
2018


ISO 29463-3 : 2011
Reviewed In : 2022
ISO 29463-3:2011


High - Efficiency filters and filter
media for removing particles in air:
Part 3 testing flat sheet filter media


May, 2022 - Identical under dual
numbering


33 IS 16753 (Part 4) :
2018


ISO 29463-4 : 2011
Reviewed In : 2022
ISO 29463-4:2011


High - Efficiency filters and filter
media for removing particles in air:


Part 4 testing method for
determining leakage of filter


elements - Scan method


May, 2022 - Identical under dual
numbering


34 IS 16753 (Part 5) :
2018


ISO 29463-5 : 2011
Reviewed In : 2022
ISO 29463-5:2011


High - Efficiency filters and filter
media for removing particles in air:


Part 5 test method for filter
elements


May, 2022 - Identical under dual
numbering


35 IS 17550 (Part 1) :
2021


HOUSEHOLD
REFRIGERATING


APPLIANCES
CHARACTERISTICS AND TEST


METHODS Part 1 General
Requirements


- Indigenous


36 IS 17550 (Part 2) : Household Refrigerating - Modified/Technically
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2021
 IEC 62552-2: 2015


Appliance- Characteristics and test
methods Part 2 Performance


requirements


Equivalent


37 IS 17550 (Part 3) :
2021


 62552-3


Household Refrigerating
Appliance- Characteristics and test


methods Part 3 Energy
Consumption and volume


- Modified/Technically
Equivalent


38 IS 17570 (Part 1) :
2021


ISO 16890-1:2016
 ISO 16890-2:2016


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


- Identical under dual
numbering


39 IS 17570 (Part 2) :
2021


 ISO 16890-2:2016


Air Filters for general ventilation
Part 2 Measurement of fractional
efficiency and air flow resistance


Modified adoption of ISO
16890-2:2016


- Modified/Technically
Equivalent


40 IS 17570 (Part 3) :
2021


ISO 16890-3:2016
 ISO 16890-3:2016


Air Filters for general ventilation
Part 3 Determination of the


gravimetric efficiency and the air
flow resistance versus the mass of


test dust captured ( adoption of
ISO 16890-3:2016)


- Identical under dual
numbering


41 IS 17570 (Part 4) :
2021


ISO 16890-4:2016
 ISO 16890-4:2016


Air Filters for general ventilation
Part 4 Conditioning method to


determine the minimum fractional
test efficiency (adoption of ISO


16890-4:2016)


- Identical under dual
numbering


42 IS/ISO 17584 : 2022
IS/ISO 17584
 IS/ISO 17584


Refrigerant properties (First
Revision)


- Identical under single
numbering


43 IS 17681 : 2022 Specification for Bottled water
dispensers


- Indigenous


44 IS 17693 : 2022 Non-electric Cooling Cabinet
Made of Clay


- Indigenous


45 IS 17773 : 2022 Closed-Circuit Ammonia
Refrigeration System â€” Code of
Practice for Design and Installation


(ANSI/IIAR 2 : 2014, NEQ)


- Indigenous


46 IS 18154 (Part 1) :
2023


 ISO 16358-1


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 


- Modified/Technically
Equivalent


47 IS 18154 (Part 2) :
2023


ISO 16358-2
 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


- Identical under dual
numbering


48 IS 18154 (Part 3) :
2023


ISO 16358-3
 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


- Identical under dual
numbering


49 IS 18801 : 2023
ISO 22041:2019


Refrigerated storage cabinets and
counters for professional use


- Identical under dual
numbering
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 ISO 22041:2019 Performance and energy
consumption


50 IS 18802 : 2023
ISO 22042:2021
 ISO 22042:2021


Blast chiller and freezer cabinets
for professional use Classification
requirements and test conditions


- Identical under dual
numbering


51 IS 2167 : 2019 Specification for bottle coolers
(Second Revision)


- - Indigenous


52 IS 2370 : 2014
Reviewed In : 2019


Walk - In cold rooms -
Specification (First Revision)


June, 2019 - Indigenous


53 IS 302 (Part 2/Sec
24) : 1994


IEC 60335-2-24
Reviewed In : 2014
IEC Pub 335-2-24 (


1992 )


Safety of household and similar
electrical appliances: Part 2


particular requirements: Sec 24
refrigerators, food - Freezers and


ice - Makers


- Modified/Technically
Equivalent


54 IS 3315 : 2019 Evaporative air coolers (Desert
Coolers) - Specification (Third


Revision)


- - Indigenous


55 IS 3615 : 2020 Glossary of Terms Used in
Refrigeration and Air Conditioning


( Second Revision )


- - Indigenous


56 IS 4831 : 2019 Recommendation on units and
symbols for refrigeration (First


Revision)


- - Indigenous


57 IS 5111 : 1993
ISO 917


Reviewed In : 2022
ISO 917 : 1999


Testing of refrigerant compressors
(First Revision)


May, 2022 - Identical under dual
numbering


58 IS 60335 (Part 2/Sec
34) : 2021


IEC 60335-2-34:
2021


 IEC 60335-2-34:
2021


Household and similar electrical
appliances Safety Part 2-34:


Particular requirements for motor-
compressors Adoption of IEC


60335-2-34: 2021


- Identical under single
numbering


59 IS/IEC 60335-2-40)
: 2018


IEC 60335-2-40
 IEC 60335-2-40


Household and similar electrical
appliances safety : Particular


requirements for electrical heat
pumps air-conditioners and


dehumidifiers Adoption of IEC
60335-2-40


- Identical under dual
numbering


60 IS/IEC 60335-2-89 :
2010


IEC 60335-2-89 :
2010


Reviewed In : 2023
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


April, 2023 - Identical under dual
numbering


61 IS 655 : 2006
Reviewed In : 2022


ISO 7807: 1983


Air ducts - Specification (Second
Revision)


January, 2022 2 Not Equivalent


62 IS 7613 : 1975
Reviewed In : 2017


Method of testing panel type air
filters for air - Conditioning and


ventilation purposes


March, 2017 - Indigenous


63 IS 7872 : 2020 Deep Freezers - Specification (
Second Revision )


- 1 Indigenous


64 IS 7896 : 2023 Air Conditioning Outdoor Design
Conditions Data for Indian Cities


- Indigenous
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(Second Revision)
65 IS/ISO 8066-2 :


2001
ISO 8066-2:2001
 ISO 8066-2:2001


Rubber and Plastics Hoses and
Hose Assemblies for Automotive
Air Conditioning Specification


Part 2 Refrigerant 134a Adoption
of ISO 8066-2:2001


- Identical under single
numbering


66 IS 8066 (Part 3) :
2020


ISO 8066-3:2020
 ISO 8066-3:2020


Rubber and Plastics Hoses and
Hose assemblies for Automotive
Air Conditioning Specification


Part 3 Refrigerant 1234yf
Adoption of ISO 8066-3:2020


- Identical under single
numbering


67 IS 8148 : 2018


Reviewed In : 2022
ISO 13253 : 2017


ISO 16358 (Part 1) :
2013


Ducted and package air -
Conditioners - Specification


(Second Revision)


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 (22778)   Electronic Expansion Valve - Specification


  Drafts Standards in WC Stage


SI. No. Doc No. Title
No Records Found


  Draft Standards Completed WC Stage


SI. No. Doc No. Title
1 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 
2 MED 3 (19252)   Refrigerated display cabinets Part 2 Classification requirements and test conditions ISO 23953-2


2015 MOD  
3 MED 3 (22144)   Refrigerating systems and heat pumps Competence of personnel
4 MED 3 (24952)   ADJUSTED VOLUME CALCULATION FOR REFRIGERATING APPLIANCES Adoption of


IEC TR 63061  
5 MED 3 (25074)   Air Filters for General Ventilation Part 4 Conditioning Method to Determine the Minimum


Fractional Test Efficiency First Revision 
6 MED 3 (25447)   REFRIGERATION AND AIR CONDITIONING GLOSSARY OF TERMS Third Revision  


  Finalized Draft Indian Standard


SI. No. Doc No. Title
1 MED 3 (22235) Revision


of: IS 17550:2021
  Household Refrigerating Appliances - Characteristics and Test Methods Part 1 General
Requirements First Revision 


2 MED 3 (22237) Revision
of: IS 17550:2021


  Household Refrigerating Appliances Characteristics and Test Methods Part 3 Energy Consumption
and Volume First Revision  
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  Finalized Draft Indian Standards under Print


SI. No. Doc No. Title
1 MED 3 (17393)   Air Handling Units -Specification
2 MED 3 (18921)   Multiple split-system air conditioners and air-to-air heat pumps VRF air conditioners -


Specification
3 MED 3 (19768)     Finned type heat exchanger for room air conditioner First Revision Amendment - 3
4 MED 3 (21813) Revision


of: IS 16678:2018
  Refrigerating systems and heat pumps Safety and environmental requirements Part 4 Operation
maintenance repair and recovery


5 MED 3 (21815) Revision
of: IS 16753:2018


  High-efficiency filters and filter media for removing particles in air Part 5 Test method for filter
elements


6 MED 3 (21881) Revision
of: IS 11951:2009


  PUMPSET FOR DIRECT EVAPORATIVE AIR COOLER - SPECIFICATION Second Revision 


7 MED 3 (22115)     Refrigerants - Designation and safety classification Amendment - 2
8 MED 3 (22116)     Refrigerating Systems and Heat Pumps - Safety and Environmental Requirements Part 1


Definitions Classification and Selection Criteria Amendment - 2
9 MED 3 (22117)     Refrigerating systems and heat pumps - Safety and environmental requirements Part 2 design


construction testing marking and documentation Amendment - 1
10 MED 3 (22118)     Refrigerating systems and heat pumps - Safety and environmental requirements Part 3 installation


site Amendment - 1
11 MED 3 (22200) Revision


of: IS 1475:2001
  Drinking Water Coolers - Specification Fourth Revision  


12 MED 3 (22236) Revision
of: IS 17550:2021


  HOUSEHOLD REFRIGERATING APPLIANCES - CHARACTERISTICS AND TEST
METHODS PART 2 PERFORMANCE REQUIREMENTS First Revision 


13 MED 3 (22387) Revision
of: IS 3315:2019


  Direct Evaporative Air Cooler - Specification Fourth Revision 


14 MED 3 (22552)   Commercial beverage coolers - Classification requirements and test conditions Third Revision 
15 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 


16 MED 3 (25153)   Bottled water dispensers - Specification Amendment No - 1 


Total Published Standards:59  Total Standards Under development:25


  Aspect Wise Report
 Product : 34


 Code of Practices : 2
 Methods of Test : 16


 Terminology : 3
 Dimensions : 0


 System Standard : 1
 Safety Standard : 2


 Others : 6
 Service Specification : 0
 Process Specification : 0


 Unclassified : 0


  Annexure-I :List of Indian Standards Withdrawn/Superseded


SI. No. IS No. & Year Title
1 IS 10609 : 1983


ISO 817
Reviewed In : 2009


  Refrigerants - Number designation


2 IS 10617 (Part 1) : 1983
Reviewed In : 2007


  Specification for Hermetic Compressors - Part 1 High Temperature Application Group


3 IS 10617 (Part 2) : 1983
Reviewed In : 2012


  Hermetic Compressors - Part 2 Medium Temperature Application group
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4 IS 10617 (Part 3) : 1983
Reviewed In : 2012


  Hermetic Compressors - Part 3 Low Temperature Application Group


5 IS 11338 : 1985
Reviewed In : 2013


  Thermostats for Use in Refrigerators Air Conditioners Water Coolers and Beverage Coolers


6 IS 1476 (Part 1) : 2000
Reviewed In : 2021


  Performance of household refrigerating appliance - Refrigerators with or without low temperature
compartment Part 1 energy consumption and performance Third Revision


7 IS 15750 : 2006
Reviewed In : 2022 ISO


15502:2005


  Household frost - Free refrigerating appliances - Refrigerators cooled by internal forced air
circulation - Characteristics and test methods - Specification


8 IS 1869 : 1961
Reviewed In : 2017


  Specification for ice cans


9 IS 2374 : 1963
Reviewed In : 2017


  Specification for ice tanks


10 IS 3621 : 1966
Reviewed In : 1991


  Domestic Refrigerators absorption Type


11 IS 5038 : 1969
Reviewed In : 2017


  Specification for ice cube trays for domestic refrigerators


12 IS 659 : 1964
Reviewed In : 2017


  Safety code for air conditioning


13 IS 660 : 1963
Reviewed In : 2017


  Safety code for mechanical refrigeration


14 IS/ISO 817 : 2005
Reviewed In : 2017 IS


16656:2017/ISO 817:2014


  Refrigerants Designation System


15 IS 9210 : 1979
Reviewed In : 2017


  Refrigerated Display Cabinets


  Annexure-II :List of Indian Product Standards


SI. No. IS No. & Year Title
1 IS 10594 : 2021


 ISO/IEC TR 19795-3:2
  Specification for Thermostatic Expansion Valves


2 IS 10617 : 2018


Reviewed In : 2022


  Hermetic compressors - Specification Second Revision


3 IS 11327 : 2022
 ISO 6789-1 : 2017


  Requirements for Refrigerants Condensing Units Second Revision


4 IS 11328 : 2022
 ISO 8000-120 : 2016


  Self-contained Automatic Ice Makers Specification First Revision


5 IS 11329 : 2018


Reviewed In : 2022


  Finned type heat exchanger for room air conditioner First Revision


6 IS 11330 : 2021
 63042-301


  Refrigeration Oil Separator General Specification Construction Requirements and Testing


7 IS 11951 : 2009
11951


Reviewed In : 2022


   PUMPSET FOR DESERT COOLERS - SPECIFICATION First Revision 


8 IS 12249 : 2021
 IEC TS 62840-1:2016


  Specification for Desiccant Driers


9 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
Reviewed In : 2022


  Specification for commercial refrigerators


12 IS 1475 (Part 1) : 2001
Reviewed In : 2022


  Self - Contained drinking water coolers - Specification Part 1 energy consumption and
performance Third Revision


13 IS 16590 : 2023   Liquid Chilling Package Units - Specification First Revision
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14 IS 16672 (Part 2) : 2017
ISO 23953-2 : 2015


Reviewed In : 2021 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 16890-1:2016


 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 18801 : 2023
ISO 22041:2019


  Refrigerated storage cabinets and counters for professional use Performance and energy
consumption


21 IS 18802 : 2023
ISO 22042:2021


  Blast chiller and freezer cabinets for professional use Classification requirements and test
conditions


22 IS 2167 : 2019   Specification for bottle coolers Second Revision


23 IS 2370 : 2014
Reviewed In : 2019


  Walk - In cold rooms - Specification First Revision


24 IS 302 (Part 2/Sec 24) :
1994


IEC 60335-2-24
Reviewed In : 2014 IEC
Pub 335-2-24 ( 1992 )


  Safety of household and similar electrical appliances Part 2 particular requirements Sec 24
refrigerators food - Freezers and ice - Makers


25 IS 3315 : 2019   Evaporative air coolers Desert Coolers - Specification Third Revision


26 IS 4831 : 2019   Recommendation on units and symbols for refrigeration First Revision


27 IS 60335 (Part 2/Sec 34) :
2021


IEC 60335-2-34: 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


28 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


29 IS/IEC 60335-2-89 : 2010
IEC 60335-2-89 : 2010
Reviewed In : 2023 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


30 IS 655 : 2006
Reviewed In : 2022 ISO


7807: 1983


  Air ducts - Specification Second Revision


31 IS 7872 : 2020   Deep Freezers - Specification Second Revision 


32 IS/ISO 8066-2 : 2001
ISO 8066-2:2001


 ISO/TS 22331:2018


  Rubber and Plastics Hoses and Hose Assemblies for Automotive Air Conditioning Specification
Part 2 Refrigerant 134a Adoption of ISO 8066-2 2001


33 IS 8066 (Part 3) : 2020   Rubber and Plastics Hoses and Hose assemblies for Automotive Air Conditioning Specification
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ISO 8066-3:2020
 ISO 22915-7 : 2016


Part 3 Refrigerant 1234yf Adoption of ISO 8066-3 2020
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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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