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For BIS Use ONLY
    MINUTES   

	MEETING
	DAY & DATE
	TIME
	VENUE

	[bookmark: _Hlk79135529]Forty-second meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03
	Thursday
26 September 2024
	1100 – 1530 HRS 
	Manak Bhavan, New Delhi 



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.               

	Sl No.
	Organisation Name
	Name of The Member
	Email
	Mobile

	1. 
	Indian Institute of Technology Roorkee, Roorkee
	Prof Ravi Kumar (Chairperson)
	ravi@me.iitr.ac.in
	9458158967

	1. 
	BSH Household Appliances Manufacturing Private Limited, Chennai
	Shri Loganathan Vijay Kumar
	vijay.loganathan@bshg.com
	9942843303


	1. 
	Blue Star Limited, Mumbai

	Shri Sunil Kumar Jain

	suniljain@bluestarindia.com

	9930966872


	1. 
	Bureau of Energy Efficiency, New Delhi
	Shri Dheeraj Pandey
	Dheeraj.pandey96@beeindia.gov.in
	8700653055

	1. 
	CEPT University, Ahmedabad
	Shri Yash Shukla
	yash.shukla@cept.ac.in

	9913318333


	1. 
	Carrier Air Conditioning and Refrigeration Limited, Gurugram
	Shri Munish Kumar Sharma

	indiaengineering@carrier.com

	9873244099


	1. 
	Copeland India Private Limited, Pune
	Shri S. Chethan Tholpady

	chetan.tholpady@copeland.com

	9850602426

	1. 
	Daikin Air Conditioning India Private Limited, Gurugram
	Shri Yogesh Kumar
	Yogesh.kumar@daikinindia.com
	8003240555

	1. 
	Electrical Research and Development Association, Vadodara
	Shri Rakesh Patel
	rakesh.patel@erda.org
	9512036788


	1. 
	Godrej & Boyce Manufacturing Company Limited, Mumbai
	Shri Jasvir Singh
	jasvirs@godrej.com
	9923108220


	1. 
	Honeywell International India Private Limited, Gurugram
	Shri Avinash Kumar
	avinash.kumar2@honeywell.com
	9911011706


	1. 
	Indian Society of Heating, Refrigerating and Air Conditioning Engineers, New Delhi/ Malaviya National Institute of Technology Jaipur
	Dr Jyotirmay Mathur
	jmathur.mech@mnit.ac.in
	9414250329

	1. 
	International Copper Association India, Mumbai
	Shri Shankar Sapaliga
	shankar.sapaliga@internationalcopper.org
	9769036943

	1. 
	Intertek India Private Limited, Gurugram
	Shri C. M. Pathak
	pathakcm1@hotmail.com
	9818462001

	1. 
	Johnson Controls-Hitachi Air Conditioning India Limited, Mehsana
	Shri Rahul Ramtekkar
	rahul.ramtekkar@jci-hitachi.com
	9833846640

	1. 
	Johnson Controls-Hitachi Air Conditioning India Limited, Mehsana
	Shri Heena Ramsinghani
	heena.ramsinghani@jci-hitachi.com
	6355254231


	1. 
	Refrigeration and Air Conditioning Manufacturers Association, New Delhi
	Shri Harsh Vardhan Pant
	secretary@rama-india.org
	8826997711

	1. 
	Samsung India Electronics Private Limited, New Delhi
	Shri Kalicharan Sahu
	k.sahu@samsung.com
	9811315907

	1. 
	Samsung India Electronics Private Limited, New Delhi
	Shri Amit Kumar Jha
	jha.amit@samsung.com
	8800967800

	1. 
	Sierra Aircon Private Limited, Gurugram
	Shri Vikas Kumar Sharma
	mail@sierraaircon.com
	9813488694

	1. 
	The Chemours India Private Limited, Gurugram
	Shri Tushar Aggarwal
	tushar.aggarwal@chemours.com
	9818900513


	1. 
	The Chemours India Private Limited, Gurugram
	Shri Vikas Mehta
	vikas.mehta@chemours.com
	9910112192


	1. 
	Trane Technologies India Private Limited, Bengaluru
	Shri Vivek Kumar
	Kumar.v@trane.com
	9910371058


	1. 
	UL India Private Limited, Bengaluru
	Shri V. Manjunath
	manjunath.v@ul.org
	9902088120

	1. 
	UL India Private Limited, Bengaluru
	Shri Satish Kumar
	satish.kumar@ul.org
	8130427334


	1. 
	Voltas Limited, Mumbai
	Shri Srinivasu Moturi
	vasu@voltas.com
	9899872440


	1. 
	Voluntary Organisation in Interest of Consumer Education (VOICE), New Delhi
	Shri H. S. Wadhwa
	hswadhwa@gmail.com
	9873478225

	1. 
	In Personal Capacity
	Shri P K Mukherjee
	pkmukherjee09@yahoo.com
	9910013204



BIS Directorate:
1. Shri K. V. Rao, Sc.F/Senior Director and HMED
1. Ms Neha Thakur, Sc.C/ Deputy Director, MED


Item 0       WELCOME AND OPENING REMARKS

0.1 Shri K V Rao, Head (MED) welcomed the Chairperson and all the members present during the meeting. He apprised the members of the one of the important discussion of this meeting i.e. sustainability. He said that circular economy WG under this Committee may be transformed to panel so that this panel will deliberate and provide recommendation for formulation of horizontal standard on sustainability, first for Room ACs and Portable ACs. The Committee agreed to this proposal.

He further thanked the members for their valuable inputs, making this Committee very dynamic in nature in terms of formulating Standards and participation by members in Panel and WGs. He informed that this Committee has more manufacturers. However, the
[bookmark: _Hlk178582458]The composition may be balanced by bringing members from Academia and R&D institutions. With this, he hoped for fruitful deliberation during the meeting.

0.2 Prof Ravi Kumar, Chairperson MED 03 welcomed all the members present during the meeting. He appreciated the work done by the members and their active participation in the panels and WGs. He reminded the Committee of the appreciation received by this Committee as the best Committee two years back for its outstanding work. He requested the member for their continued and effective participation in this Committee. With this, he hoped for fruitful deliberation during the meeting.

Item 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

The Committee confirmed the minutes of 41st meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 held on 24 June 2024 through VC (WEBEX) which was circulated vide email bearing reference MED 03/A-2.41 dated 03 July 2024. 

Item 2 SCOPE AND COMPOSITION OF COMMITTEE

2.1 SCOPE 

The Committee noted the present scope and liaison with ISO and IEC Committees.

Shri P K Mukherjee commented on the revised draft scope. He commented to replace ‘Circular economy and the end of the lifecycle of the product’ should be replaced with ‘sustainability’ considering the recommendations at Item 6, Sl no. 9. He also commented to replace ‘refrigerating’ with ‘refrigeration’ term in second para as refrigerating is a term used for both refrigeration and ACs. He also said to include cold-chain in second para.

MS also apprised the members that the scope may need to be revisited as new subject of standardization has been proposed by the panel ‘Safety pertaining to refilled AC gas’.

The Committee noted the following revised draft scope, the above comments and decided to revisit the scope in its next meeting.

‘Standardization in the fields of refrigeration and air-conditioning, including terminology, mechanical and electrical safety, designation of refrigerants, 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: 
· Refrigerating and similar appliances for household and commercial use;
· 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; 
· Automotive air conditioning; and
· Selection, installation, commissioning and maintenance of HVAC System considering the conducive environment, safety, and human health.’

2.2 COMPOSITION OF THE SECTIONAL COMMITTEE AND ITS SUB-COMMITEES

2.2.1 The Committee reviewed the composition and the attendance. It noted the percentage of manufacturers which is 50% exceeding the limit of prescribed 33%. MS apprised the members of the Annual Review of Contribution by the Committee members and informed the members of next review which will be done in the next meeting of MED 03. MS requested members to go-through the guidelines at Annex-2 and Declaration at Item 2.2.2. The members who have no contribution/marginal contribution may be removed from MED 03 in its next meeting. 

The Chairperson requested MS to recirculate the guidelines at Annex-2 and Declaration at Item 2.2.2 to the members.

MS also requested the members to physically present during the meeting when it is physical mode meeting only, from the next meeting onwards. Otherwise, the meeting attendance will be marked absent. MS also informed that only nominated members as per Annex-1 are entitled to attend the Sectional Committee meeting, except exigency cases.

The Committee also decided to send active participation letter to the organizations which have less than 50% attendance in past 4 meetings.

2.2.2 The Committee noted the information.

2.2.3 The Committee noted the information.

2.2.4 The Committee noted the information.

2.2.5 The Committee noted the information.

2.2.6 Gender Responsive Standards Initiative

The Committee noted the information.

2.2.7 List of Technical Experts 

The Committee noted the information.

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

MED 03 reviewed the following co-option requests:

a) Shri Sajal Bhardwaj, HOD-R&D, Starion India Pvt Ltd, Greater Noida;
b) Shri Sumit Shivaji Umbarje, in personal capacity;
c) Shri Japneet Singh Juneja, Chief Technology Officer/Partner, Ace Test Labs;
d) Shri Shekh Tazimul Haque Faridi, Manager, Dyson Technology India Pvt Ltd, Gurugram, Haryana;
e) Shri Dalip Singh, in personal capacity;
f) Shri Kannan G R, Professor PSNA College of Engineering and Technology;
g) Shri Muralidharan K, Professor PSNA College of Engineering and Technology;
h) Shri Anbarasan B, Assistant Professor, PSNA College of Engineering and Technology; 
j) Shri S Murugapoopathi, in personal capacity; and
k) Dr.-Ing. Jyotirmay Mathur, BIS Standards Chair Professor, Malaviya National Institute of Technology Jaipur

MED 03 accepted the co-option request of k) i.e. Dr.-Ing. Jyotirmay Mathur representing Malaviya National Institute of Technology, Jaipur. It further decided to seek area of interest from co-option requests of a) to j) by sending them the list of panels under MED 03 for their co-option in maximum two panels. 

The Committee requested ISHRAE to provide its revised nomination in nomination proforma and declaration (see forms at ITEM 2.2.2).

Item 3 ANNUAL CALENDAR AND PROCESS OF STANDARDISATION

i) The Committee modified the Annual calendar as follows:
	Technical Committee 
	1st Quarter
	2nd Quarter
	3rd Quarter
	4th Quarter

	MED 03
	24 Jun 2024
	26 Sep 2024
	XXa Nov 2024
	06 Mar 2025



a Exact date will be decided in consultation with the Chairperson.
ii) Research & Development Projects
The Committee noted the guidelines and approved following three projects under MED 03 for R&D project:
a) Study and Collection of Data for Bin temperature distribution and bin hours for heating though heat-pump - Dr Jyotirmay Mathur will prepare draft terms of reference (ToR)
b) Study and Collection of data for Smart refrigeration and Air-conditioning including DR (Disaster recovery) technologies - Shri P K Mukherjee will prepare draft ToR.
c) Study and collection of data to find out potential sources of leakage of refrigerant gases from ACs and their prevention methods - Shri Srinivasu Moturi in collaboration with Shri Shankar Sapaliga, will prepare draft ToR.
Committee decided that the above ToRs once received shall be circulated to MED 03 for its comments within 15 days. If no comment is received, the Committee approved the draft ToRs as final recommendation for R&D projects under MED 03.
The format for ToR is given at Annex-5.
BIS R&D Guidelines is attached here for reference.


iii) The Committee noted the information.
iv) The Committee noted the information
v) The Committee noted the information.
vi) The Committee noted the information.
vii) The Committee noted the information.
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 41st meeting
	Present Status
	Decision of 42nd meeting

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

The Committee finalized the draft for printing. 
 
	The standard has been published in September 2024  as IS 18846 : 2024/ IEC TR 63061:2017 ‘Adjusted Volume Calculation for Refrigerating Appliances’.

The Committee may NOTE.
	The Committee noted the information.

	2. 
	4.1 (13)
	MED 03 (22144) : Refrigerating systems and heat pumps Competence of personnel (Adoption of ISO 22712: 2023)

The Committee finalized the draft for printing. 

	[bookmark: _Hlk177964267]The standard has been published in September 2024 as IS 18847 : 2024/ ISO 22712: 2023 ‘Refrigerating systems and heat pumps Competence of personnel’.

The Committee may NOTE.

	The Committee noted the information.

	3. 
	4.1 (18)
	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 noted the information and requested MS to share the prepared draft for review by the Committee for editorial corrections.

	The standard has been published in September 2024 as IS 18848 : 2024 ‘Non-Ducted Portable Air-Cooled Air Conditioners and Air-to-Air Heat Pumps having a Single Exhaust Duct - Testing and Rating for Performance’.
The Committee may NOTE.
	The Committee noted the information.

	4. 
	4.1 (14)
	MED 03 (19768) Finned type heat exchanger for room air conditioner (First Revision) Amendment – 3

Shri P K Mukherjee suggested the panel to give ‘alloy composition number’ in Table-3 and Table-4 inline with terminology used in market. He also suggested to contact MTD to identify the alloy composition number.

The Committee requested the panel to expedite and dispose of the comments of CMD-3.

The Committee approved the recommendations received from the panel, for incorporation in the draft and submission to CMD-3.

	The panel disposed of the comments of CMD-3 in its 18th meeting which was held on 27 June 2024. The MoM is attached here.




Accordingly, the modified draft amendment no.3 was then sent for printing with the approval of Chairperson.

The amendment no. 3 to IS 11329:2018 has been published in August 2024.

The Committee may NOTE.
	The Committee noted the information and approved the recommendation of the panel.


	5. 
	4.1 (15)
	MED 03 (22200) Drinking Water Coolers ― Specification [ First revision of IS 1475 (Part 1)]

The Committee reviewed the recommendation and decided to include performance requirements for coolers with cooling capacity ratings other than those given in Table 1, later through amendment no. 1 to IS 1475:2024. 

The Committee requested Shri Srinivasu Moturi of Voltas to expedite and provide draft as per the recommendations of the panel and above. The above draft, minutes of 7th & 8th meeting of panel, will be submitted to CMD-3 for its clarification.

The above draft will be sent for printing.

	The modified draft as per panel recommendations, had been received from Shri Srinivasu Moturi on 09 July 2024. Accordingly, the modified draft standard was then sent for printing with the approval of Chairperson.

The revised standard has been published in August 2024 as IS 1475:2024 ‘Drinking Water Coolers - Specification (Fourth Revision)’.

The Committee may NOTE.

	The Committee noted the information.

	6. 
	4.1 (19)
	MED/03/22387/ IS 3315 Direct Evaporative Air Cooler - Specification (Fourth Revision)

The Committee requested the panel to expedite and dispose of the comments of CMD-3. 

The Committee approved the recommendations  received from the panel, for incorporation in the draft and submission to CMD-3.

The above draft will be sent for printing.

	The panel disposed of the comments of CMD-3 in its 19th  and 20th meeting which were held on 01 July and 15 July 2024. The MoM are attached here.



[bookmark: _MON_1788522101] 
Accordingly, the modified revised draft was then sent for printing with the approval of Chairperson.

The revised standard has been published in August 2024 as IS 3315 : 2024 ‘Direct Evaporative Air Cooler ― Specification (Fourth Revision)’.

The Committee may NOTE.

	The Committee noted the information and approved the recommendation of the panel. See also Item 5.7.


	7. 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)
  
The Committee approved the recommendation of the panel and requested MS to prepare the draft amendment no.1 to IS 17773 : 2022 as per the recommendation of the panel.

The Committee decided to wide circulate the above draft amendment for one month. If no comment is received on the wide circulated draft, the Committee approved the draft for printing.

	The last date for comments is 19 October 2024.


The Committee may NOTE.
	The Committee noted the last date of comments. If no comment is received, the Committee approved the draft for printing.


The comment if received shall be disposed by the panel.

	8. 
	4.1 (4)
	IS 2167 (ISO 22044 : 2021, MOD) Commercial Beverage Coolers (fourth revision)

The Committee requested MS to provide update in the next meeting.

	The third revision of IS 2167 has been published in July 2024.

The revised draft standard has been put for Wide Circulation. The last date for comments is 20 November 2024.

The Committee may NOTE.

	The Committee noted the information and the last date of comments. If no comment is received, the Committee approved the draft for printing.


The comment if received shall be disposed by the panel.

	9. 
	4.1 (10)
	ISO 16890-2:2022 ‘Air filters for general ventilation — Part 2: Measurement of fractional efficiency and air flow resistance’

The Committee approved the draft which is identical adoption of ISO 16890-2:2022, for wide circulation for one month time. If no comment is received on the wide circulated draft, the Committee approved the draft for printing.

	Last date for comments is 19 October 2024.

The Committee may NOTE.
	The Committee noted the last date of comments. If no comment is received, the Committee approved the draft for printing.


The comment if received shall be disposed by the panel.

	10. 3
	4.1 (3)
	MED 03 (19252)/ IS 1474:1959 Commercial Refrigerators (ISO 23953-2 : 2015, MOD) 

Shri P K Mukherjee and Shri V Manjunath informed that the comments are of editorial nature.

So, the Committee requested Shri Satish Kumar to review the above comments and provide the revised draft within one week. The revised draft so received, will be sent for printing.

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.
 
	The revised draft had been received from Shri Satish Kumar dated 05 August 2024.   Accordingly, the draft has been sent for printing on 06 August 2024.

The Committee may NOTE.

	The Committee noted the information.

	11. 4
	4.1 (8)
	IS 3615 Glossary of terms used in refrigeration and air conditioning

The Committee finalized the draft for printing. 

	The draft is under printing.

The Committee may NOTE.

	The Committee noted the information.

	12. 
	4.1 (11)
	MED 03 (25074)/ ISO 16890-4:2022 Air filters for general ventilation — Part 4: Conditioning method

The Committee finalized the draft for printing. 

	The draft is under printing.

The Committee may NOTE.

	The Committee noted the information.

	13. 
	4.1 (12)
	MED 03 (22778) Electronic Expansion Valve — Specification

The Committee decided that if no comment is received on the wide circulated draft, the Committee approved the draft for printing.

	The draft is under printing.

The Committee may NOTE.

	The Committee noted the information.

	14. [bookmark: _Hlk69597304]5
	4.1 (5)
	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 Shri V. Manjunath, Shri Satish Kumar and Shri Vikas Mehta to expedite and provide the draft National deviation to IEC 60335-2-40: 2022 keeping in view of cases of mixing of AC gas, marking and constructional requirements. Shri V. Manjunath agreed to provide the draft by 01 July 2024.

The above draft, will be put up for wide circulation for two month time. If no comment is received on the wide circulated draft, the Committee approved the draft for printing.

MS apprised the members of the wide circulated draft on CHD 06 (25181) Refrigerant Gases – Specification ( Third Revision ), prepared by CHD06. Members were requested to provide comments on the draft through email within one week time to CHD.

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 Convener of the panel may UPDATE.













	Shri Satish Kumar and Shri V Manjunath informed that the working draft is almost ready and few clauses are being reviewed by them to avoid ambiguity. The Committee requested them to expedite and they also agreed to provide the final working draft. The Committee approved the draft so received for wide circulation for two months time. If no comment is received, the Committee approved the draft for printing.

The comment if received shall be disposed by the panel.



	15. 
	4.1 (7)
	Selection, operation and maintenance of room AC – Code of Practice
 
Shri Shankar apprised the members of the progress on the draft. He informed that Part 1 which is for residential ACs is almost ready and will be finalized in the next panel meeting.


The Committee requested the panel to provide update in the next meeting,
	
6th meeting of Panel was held on 16 September 2024. The MoM is attached here.




The Committee may CONSIDER and DECIDE.

	Shri Shankar Sapaliga briefed the discussions and recommendations of the panel during its 6th meeting. The Committee approved the recommendation of the panel.

Shri P K Mukherjee informed the panel that IS 10596 (Part 1 to 4):1983 under MED 20, may be referred for the structure of the working draft.

The Committee requested the panel to provide update in the next meeting.


	16. 6
	4.1 (6)
	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

Experts informed that no meeting of WG15 has happened since the last meeting.

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 Experts may UPDATE.

	Experts informed that there is no update. So, the Committee decided to drop this item now and may be discussed when there is an update, informed by the nominated experts. 

	17. 9
	4.1 (9)
	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.
	The Committee requested panel to provide its latest recommendation on compressors.

	18. 15
	4.1 (16)
	During the meeting, following observations were put up by the members:

a) Improper identification of refrigerants in cylinders. Only colour code is present and not refrigerant designation;
b) Unavailability of certified Technicians;
c) Licensing of refrigerant retailers in secondary market; 
d) Manufacturers declare maximum operating temperature of ACs which is not specified in the standard for marking and labelling; 
e) Refrigerant Leak Sensing method need to be identified; and
f) Notice on the RAC equipment advising consumers to ensure the refilling of same type of refrigerant as recommended by manufacturer.

The Committee formulated a panel to provide recommendation on the standards keeping in view of safety pertaining to refilled AC gas.
	The 1st meeting of Panel was held on 17 September 2024. The MoM is attached here.




The Committee may CONSIDER and DECIDE.

	The Committee noted the MoM of 1st meeting of the panel. The Committee approved the recommendation of the panel.

The Committee approved the new subject ‘Identification, Storage, Transportation and Handling of Refrigerants / Cylinders’ for standard formulation under MED 03.

The Committee also deliberated that the safety pertaining to refilled AC gas and during the refilling of AC gas, may be addressed in the upcoming draft standard which is being formulated under Selection, operation and Maintenance of HVAC panel. It requested the panel to address the above aspects in the draft standard.

The Committee approved the recommendation of the panel. The Committee agreed to rename the panel to ‘Identification, Storage, Transportation and Handling of Refrigerants / Cylinders’ Panel.


	19. 16
	4.1 (17)
	Query on Product Manual referred in IS 1391 (Part 1& 2) :2023 and IS 8148:2018, has been received from Shri Rahul Ramtekkar of JCI Hitachi vide email dated 03 April 2023:
The Committee deliberated that basic product manual should be in hard format.
Shri P K Mukherjee suggested to include consumer organizations to the panel. 
The Committee requested the panel to discuss the above and provide recommendation in the next meeting.

	The recommendation from the panel is awaited.

The Committee may NOTE.

	The Committee requested the panel for Room AC and Heat pumps to provide its recommendation.

	20. 17
	-
	Comment on IS 14618:2022 'Automotive vehicles Air-conditioning and heating systems thermal performance Method of measurement (Second Revision)'
	Email had been received from M/s The Automotive Research Association of India (ARAI) dated 05 July 2024 regarding Ministry of Road Transport and Highways (MoRTH) notification under the Central Motor Vehicle Rule 125-C, Sub-rule (4) vide MoRTH notification GSR 886 (E) dated 8th December 2023, mandating the fitment of  air conditioning  system in the  cabin of vehicles of N2 and N3 categories and to be  in accordance with  IS 14618:2022 'Automotive vehicles Air-conditioning and heating systems thermal performance Method of measurement (Second Revision)'.
ARAI has proposed to issue an amendment to the standard IS 14618:2022 for the implementation of the same under CMVR. The justification from ARAI to issue the above amendment is reproduced as follows:
 
"We have recently gone through the standard IS 14618:2022 which deals with the thermal performance of air conditioning and heating systems. The standard specifies the requirement of measuring the nose/face level temperature and recording of the same, but the acceptance criteria is not specified. Therefore, there is an urgent need to issue an amendment to the standard and support the implementation of the same under CMVR.
 
We are hereby enclosing the proposed amendment to the standard which may be urgently taken up with MED 03 committee of BIS for issue of amendment to this standard at your very earliest. "

Subsequently, various comments were received on IS 14618:2022 from the stakeholders. 

Accordingly, MED 03 Chairperson, BIS MED, BIS TED and Panel for Automotive Air-Conditioning and Mobile Air-Conditioning, have disposed of all the comments during 7th, 8th and 9th meeting of the panel on 08 August 2024, 02 September 2024 and 06 September 2024. The MoM are attached here.




[bookmark: _MON_1788524267][bookmark: _MON_1788524292] 
Accordingly, the draft amendment no.1 to IS 14618:2022 has been provided by the panel on 23 September 2024 for wide circulation. The draft is attached here.




‘This is further to the discussions during 9th MED 03 meeting held on 6th September’2024 pertaining to one of the SIAM amendment proposals regarding Soaking Duration (Refer Sr. No. 14 of Annex-2 of the attached MoM).

However, one comment has been received from M/s TATA Motors ‘You are aware that we are the market leaders in the Commercial Vehicles and we have commissioned well equipped with HVAC Full Vehicle Advanced Test Facilities internationally accredited for experimenting & validating TML range of products cutting across business units.
Recently, our domain experts have evaluated various types of vehicular cabins in accordance with the currently mentioned below provision in Table 1 -Annexure A of IS 14618:2022 (Rev.2).
“Soaking duration (minutes)      : Time to reach at least 15 °C more than ambient (that is, 55 °C average nose temperature at 40 °C ambient) and shall be more than 1 h.”
The results of the verification & evaluation are attached as PDF file for reference & kind consideration.
Based on the above, we would like to recommend updations in the requisite clause capturing the exact situation in its entirety for the intended purpose of AC Fitment CMVR certification & Approval in N2 & N3 Category Vehicles.
“Time to reach at least 10°C more than ambient (that is, 50°C average nose temperature at 40 °C ambient) and shall be at least 1 h.” 
Kindly request you to consider the submissions based on the experimental results provided’. 




The Committee may CONSIDER and DECIDE.

The nomination of the Convener of the panel, may also be REVIEWED by the Committee.

	The Committee approved the recommendation of the panel except the comment at Sl no.14 of 9th meeting of the panel. The Committee in detail, reviewed the comment has been received from M/s TATA Motors along with its justification document provided. The Committee following observations and discussions:

1) Solar Load is limited to available climatic test chambers which 1000 W/m2 at present.
2) The graphs in the justification document, are becoming flat when cabin temperature near to 50°C is achieved.

Considering the notification of MoRTH, the Committee requested the following Working Group to resolve the above comment:

1) Shri V Manjunath (Convener);
2) Shri Chethan Tholpady of Copeland;
3) Shri Srinivasu Moturi of Voltas; and
4) The Convener and all the members  of panel MED03:P28.

The Committee requested the above WG to expedite and provide the revised draft amendment no.1 to IS 14618:2022 within 15 days. The Committee approved the draft so received for wide circulation for one month time. If no comment is received, the Committee approved the draft for printing.


The comment if received shall be disposed by the panel.

The Committee reviewed the past 3 attendance of the panel MED 03:P28 and revised the panel composition as follows:

1. Shri A A Badusha of Automotive Research Association of India, Pune (Convener)
2. Ashok Leyland Limited, Chennai
3. Automotive Research Association of India, Pune
4. Calsonic Kansei Motherson Auto Products Private Limited, Kanchipuram
5. Carrier Air Conditioning and Refrigeration Limited, Gurugram
6. Denso International India Private Limited, Gurugram
7. Hanon Automotive Systems India Pvt Ltd
8. Honda Cars India Research and Development Limited, Noida
9. Honeywell International India Private Limited, Gurugram
10. Indian Institute of Technology Delhi, New Delhi
11. Ingersoll Rand India Limited, Bengaluru
12. International Centre of Automotive Technology, Manesar
13. MAHLE ANAND Thermal Systems Private Limited, Pune
14. MG Motor India Private Limited , Gurugram
15. Mahindra and Mahindra Limited, Mumbai
16. Maruti Suzuki India Limited, Gurugram
17. Refrigeration and Air Conditioning Manufacturers Association, New Delhi
18. Renault India Private Limited, Mumbai
19. Sanden Vikas (India) Private Limited, Faridabad
20. Subros Limites, New Delhi; and
21. Tata Motors Limited, Pune.


	21. 
	5.5
	Amendment no.4 to 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 19th panel meeting was held on 05 September 2024 to dispose of the comments for the draft amendment no. 4 to IS 11329: 2018. The minutes of meeting is attached here.




The committee may CONSIDER and DECIDE.

	The Committee requested MS to prepare the draft amendment no. 4 to IS 11329: 2018 in consultation with the Panel Convener. The Committee decided to wide circulate the draft for two months time. If no comment is received, the Committee approved the draft for printing.

The comment if received shall be disposed by the panel.

	22. 
	-
	-
	As per the directions of the CA of BIS, unless a Wide Circulation Draft has already been issued and a revision or amendment is required due to changes in the ISO/IEC standard, no ISO/IEC standards or standards from other Standards Development Organizations shall be adopted without prior approval from the DG henceforth.

The proposal for taking up the adoption of a standard must elaborate the advantages and relevance of the adoption in the Indian context.

	The Committee noted the information.

Shri V Manjunath of UL, appreciated this new guideline.


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

ITEM 5 COMMENTS ON PUBLISHED STANDARDS

5.1 IS 7872: 2020 Deep Freezers ― Specification

Shri Srinivasu Moturi informed that there is editorial modification is required in IS 7872:2020 to avoid ambiguity. He agreed to provide his comments in the commentating template. The Committee requested the panel to provide its recommendation on the comment so received and previous comments of UL and additional comments of Voltas, by the next meeting. Item 8.1, Sl no. 6.

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

The Committee approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.

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 approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.

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

The Committee approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.

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

The Committee decided to discuss this item in the next meeting.

5.6 IS 18848 : 2024 Non-Ducted Portable Air-Cooled Air Conditioners and Air-to-Air Heat Pumps having a Single Exhaust Duct - Testing and Rating for Performance

The Committee requested the panel to dispose of the comment of Shri Chethan Tholpady and provide update in the next meeting.

5.7 IS 3315:2024 Direct Evaporative Air Cooler ― Specification (Fourth Revision)

The Committee in detail discussed each comments of VOICE. 




It made following observations and discussions:

a) Sl no.1- It agreed for the editorial correction.
b) Sl no.2- Proper definition for clarity of the consumer may be given
c) Sl no.3- It discussed that the effect of TDS of water used for testing of desert cooler for grant of licence as per BIS certification, on Cooling efficiency and EER is negligible. However, the water to be used for normal running of desert cooler may become another subject for discussion.  The Committee also discussed the compliance of desert coolers as per BEE labeling program during the cooler’s lifetime in terms of its efficiency/EER/star rating.  It also discussed the possibility of referring IS 10500 for water used in testing of the coolers. As per one of the SDGs, water consumption of air cooler is being studied by the panel for incorporating limits of the same in the standard.
d) Sl no.4- clause 7.7 may be deleted as limits are specified in the standard Cooling efficiency/air delivery/power input/EER.
e) Sl no.- the value given is minimum EER requirement.
The Committee requested the panel to dispose of the comments of VOICE and provide update in the next meeting.

ITEM 6 PANELS AND WGs HELD SINCE THE LAST MEETING

	Sl No.
	Name of the Panel 
	Panel Recommendation
	Decision of 42nd meeting

	1. 
	Commercial Air Coolers
	The 4th panel meeting was held on 06 September 2024. The MoM is attached here.



The Committee may NOTE.

	The Committee approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.


	2. 
	Heat Pump Water Heaters
	The 2nd panel meeting was held on 11 September 2024. The MoM is attached here.



The Committee may NOTE.

	The Committee approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.


	3. 
	Selection, Operation, and Maintenance of RACs
	The 6th panel meeting was held on 16 September 2024.

See Item 4.1 Sl No.15.

	See Item 4.1 Sl No.15.


	4. 
	Finned Type Heat Exchanger
	The 18th  and 19th panel meeting were held on 27 June 2024 and 05 September 2024.

See Item 4.1 Sl No.4 and 21.
	See Item 4.1 Sl No.4 and 21.


	5. 
	Room Air Conditioner and Heat Pumps
	The 13th meeting of the panel was held on 10 September 2024.

See Item 5.3.

	See Item 5.3.


	6. 
	Walk-in Cold Rooms
	The 3rd meeting of the panel was held on 10 September 2024.

See Item 5.2.

	See Item 5.2.


	7. 
	Safety pertaining to refilled AC gas
	The 1st meeting of Panel was held on 17 September 2024.

See Item 4.1 Sl No.18.
	See Item 4.1 Sl No.18. 

	8. 
	Service Valves
	The 1st meeting of Panel was held on 09 September 2024. The MoM is attached here.



The Committee may NOTE.

	The Committee approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.

The Committee agreed to transform this WG to panel ‘Service Valves’.

	9. 
	Circular Economy (Sustainability)
	The 2nd meeting of Panel was held on 12 September 2024. The MoM is attached here.


The Committee may NOTE.

	The Committee approved the recommendation of the panel. The Committee requested the panel to provide update in the next meeting.

The Committee agreed to transform this WG to panel ‘Sustainability’.

The Committee also revised the panel composition. See Annex 3.

	10. 
	Automotive Air-Conditioning and Mobile Air-Conditioning
	The 7th, 8th and 9th meeting of the panel were held on 08 August 2024, 02 September 2024 and 06 September 2024.

See Item 4.1 Sl No.20.

	See Item 4.1 Sl No.20.


	11. 
	Direct Evaporative Air Cooler
	The 19th  and 20th meeting of the panel were held on 01 July and 15 July 2024.

See Item 4.1 Sl No.6.

	See Item 4.1 Sl No.6.




ITEM 7 PROGRAMME OF WORK 

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

	Subject / IS
	Decision of 41st meeting
	Present Status
	Decision of 42nd meeting

	1. 
	MED/03/22778 Electronic Expansion Valve - Specification
	Vide Item 4.1, Sl no. 13
	Vide Item 4.1, Sl no. 13
	Vide Item 4.1, Sl no. 13

	2. 
	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.
	The Committee noted the information.

	3. 
	MED/03/17393 Air Handling Units -Specification
	-
	The document is under printing.

The Committee may NOTE.
	The Committee noted the information.

	4. 
	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
	Vide Item 6, Sl no. 2
	Vide Item 6, Sl no. 2
	Vide Item 6, Sl no. 2

	5. 
	NWIP proposal on Service Valves related to HVAC
	Vide Item 6, Sl no. 8
	Vide Item 6, Sl no. 8
	Vide Item 6, Sl no. 8

	6. 
	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 by Shri Srinivasu Moturi
	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.

	The Committee requested the panel to provide its recommendation in the next meeting.


	7. 
	NWIP proposal on Room ACs for commercial & industrial applications by Shri Srinivasu Moturi
	-
	Following is the comment by Shri Srinivasu on email dated 15 July 2024
:
‘Regarding 1391 part1 & 2 : the scope of standard is for Residencial , Commercial & Industrial application,
However each application requirements are different 
the current standard is not satisfy exactly for commercial & industrial applications.
also, dehumidification effect also need to be defined appropriately in the current standard.
regarding industrial the requirements are like high ambient , applications can be in Industrial chemical  fumes etc. , which require the unit construction totally changes.’

The committee may CONSIDER and DECIDE.
	Shri Srinivasu informed the members of this new subject. He said that the AC for industrial/commercial environment which sustains high temperature and dust, has been studied by Voltas and have been under R&D in Voltas. He also apprised that fin material of Heat exchangers are different. The Committee after detailed deliberation agreed to formulate a standard on ‘Room ACs/Heat pumps for commercial/industrial purposes’. 


The Committee requested Panel for Room ACs and Heat Pumps to provide its recommendation on the working draft for the above standard. A suitable title of the standard may be recommended by the panel. It requested the panel to provide update in the next meeting.




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 41st meeting
	Present Status
	Decision of 42nd meeting

	1. 
	MED/03/19252/ IS 16672 (Part 2) ‘Refrigerated Display Cabinets Part 2 Classification, Requirements and Test Conditions’
	Vide Item 4.1 Sl No.10
	Vide Item 4.1 Sl No.10
	Vide Item 4.1 Sl No.10

	2. 
	MED/03/25447/ IS 3615 REFRIGERATION AND AIR CONDITIONING GLOSSARY OF TERMS ( Third Revision )
	Vide Item 4.1 Sl No.11
	Vide Item 4.1 Sl No.11
	Vide Item 4.1 Sl No.11

	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.12
	Vide Item 4.1 Sl No.12
	Vide Item 4.1 Sl No.12

	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.
	The Committee noted the information.

	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.
	The Committee noted the information.

	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.
	The Committee noted the information.

	7. 
	MED/03/24169 Household and Similar Electrical Appliances - Safety - Part 2-89: Particular Requirements For Commercial Refrigerating Appliances and Ice-Makers With An Incorporated Or Remote Refrigerant Unit Or Motor-Compressor (Modified adoption of IEC 60335-2-89:2019)
	-
	The document is under printing.

The Committee may NOTE.
	The Committee noted the information.



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 41st meeting
	Present Status
	Decision of 42nd meeting

	1. 
	IS 2370 : 2014 Walk - In cold rooms - Specification (First Revision)
	The Committee decided to reaffirm the standard.
	The standard has been reaffirmed in June 2024.

The Committee may NOTE.

	The Committee noted the information.

	2. 
	IS 3615 : 2020 Glossary of Terms Used in Refrigeration and Air Conditioning ( Second Revision )
	The Committee decided to reaffirm and revise the standard.
	The standard has been reaffirmed in June 2024 and the revised draft standard is under printing, see Item 4.1 Sl No.11.

The Committee may NOTE.

	The Committee noted the information.

	3. 
	IS 7872 : 2020 Deep Freezers - Specification ( Second Revision )
	The Committee decided to reaffirm the standard.
	The standard has been reaffirmed in June 2024.

The Committee may NOTE.

	The Committee noted the information.

	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
	The Committee decided to reaffirm the standard. 
	The standard has been reaffirmed in June 2024.

The Committee may NOTE.

	The Committee noted the information.



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
	Decision of 42nd meeting

	
	
	
	

	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.
	The Committee noted the information.

	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.
	The Committee noted the information.

	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.
	The Committee noted the information.

	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.
	The Committee noted the information.

	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.
	The Committee noted the information.

	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
	The standard has been reaffirmed in June 2024.

The Committee may NOTE.

	The Committee noted the information.



ITEM 9 NEW SUBJECT PROPOSAL RECEIVED 
a) The Committee accepted the NWIP proposal ‘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)’ based on ISO 5222-1:2023, and formulated the following new panel to provide its recommendation on the working draft for the above standard:
1. Dr Jyotirmay Mathur (Convener);
2. Shri V. Manjunath;
3. Shri Vikas Mehta;
4. Shri Shankar Sapaliga; and
5.  Shri Rahul Ramtekkar. 
The Committee requested the panel to provide update in the next meeting.
b) The Committee discussed the special purpose commercial/industrial refrigerators like IS 17547 : 2021 ‘Specification for vaccine freezer or combined vaccine freezer and water-pack freezer: compression cycle — general requirements and testing methods’. The Committee after detailed deliberation agreed to formulate a standard on the refrigerators which are not yet formulated under MED 03 and formulated the following new panel to provide its recommendation in the next meeting:

1. Shri Chethan Thopady (Convener);
2. Shri Srinivasu Moturi of Voltas;
3. Shri Shankar Sapaliga;
4. Representative of Godrej;
5. Representative of Western Refrigeration;
6. Representative of Rockwell; 
7. Representative of UL; and
8. Representative of Frigoglass.
    
ITEM 10 NEW SUBJECTS 
10.1	The Committee noted the information.

10.2 The Committee noted the information.

10.3 Assistance for framing Relevant National Standards 

The Committee noted the information.

ITEM 11 STATUS OF INDIAN STANDARDS

11.1 Quality Control Order

The Committee noted the information.

11.2 Proposed Quality Control Orders 

The Committee noted the information.

11.3 BIS Domestic Licences 

The Committee noted the information.

11.4 Quality Control Order for Machinery and Electrical Equipment Safety

The Committee noted the information.

ITEM 12 INTERNATIONAL ACTIVITIES 

12.1 The Committee noted the information.

12.2 The Committee noted the information.

12.3 List of experts in various ISO/IEC

The Committee updated the expert list as follows:

	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
Shri Avinash Kumar of M/s Honeywell
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      
	[bookmark: _Hlk178677316]Dr. Jyotirmay Mathur of MNIT Jaipur
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 MNIT Jaipur

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


	ISO/ TC 86/ SC6/ WG15 
	Advanced performance standards
	Dr. Jyotirmay Mathur of MNIT Jaipur
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
	-

	ISO/TC 86/SC 8/TF 3 
	Refrigerant stability classification
	Shri Vikas Mehta of M/s The Chemours

	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



12.4 Participation in ISO/IEC meetings

12.4.1 Upcoming meetings of ISO/IEC

The Committee approved the following nomination and requested members to provide draft India Viewpoint for MED 03 approval through email:

	Date
	Month
	Location
	TC/SC
	Approved Nomination 

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

	03 -06
	November 2024
	Zhu Hai Sai, China
	ISO/TC 86/SC 6/WG 10 ‘Energy recovery ventilators’
	Shri Jyotirmay Mathur of MNIT Jaipur

	02-06 
	December 2024
	London (United Kingdom)
	TC 61/SC 61D Plenary meeting and its WG meetings 
	Shri Vikas Mehta of Chemours

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



12.4.2 Proposal to host ISO meeting in India

The Committee noted the information.
12.4.3 ISO/IEC meetings participated

	Date
	Month
	Location
	TC/SC
	Nomination Received
	Status

	06-09
	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
	Report of the meeting is awaited.

	10-13
	September 2024
	Eschborn (Germany)/ Denmark 
	SC61D, MT 28 & 29
	Shri Vikas Mehta of Chemours
	Report of the meeting is awaited.

	11
	September 2024
	Virtual
	ISO TC 86 SC 8 TF 3 ‘Reactivity classification of refrigerants’
	Shri Vikas Mehta of Chemours
	Report of the meeting is awaited.



The Committee requested Shri Vikas Mehta of Chemours to provide the meeting reports within this month.

12.4.4 New subject proposal to ISO/ IEC

The Committee noted the information and requested MS to provide update in the next meeting.

ITEM 13 PRIORITY LIST 

The Committee noted the information.

ITEM 14 RECOMMENDATION OF THE PLANNING AND DEVELOPMENT ADVISORY COMMITTEE (PDAC) OF BUREAU OF INDIAN STANDARDS

The Committee noted the information.
ITEM 15 TRANSLATION OF INDIAN STANDARDS FROM ENGLISH TO HINDI

The Committee noted the information.
ITEM 16   E-SALE OF INDIAN STANDARDS

The Committee noted the information.
ITEM 17   DATE AND PLACE FOR THE NEXT MEETING

See Annual Calendar at Item 3 Sl no. i).

ITEM 18 ANY OTHER BUSINESS

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

Annex 1

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

	38th 
	17 July 2023
	WebEx

	39th 
	13 Dec 2023
	WebEx

	40th 
	21 Mar 2024
	WebEx

	41st 
	24 June 2024
	WebEx




	Sl No
	Organisation Represented
	Principal Member/
Alternate Member

	38th
	39th 
	40th 
	41st 
	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
	Y
	Y
	Y
	Y
	4/4

	5.  
	CEPT University 
	Dr Yash Shukla
	NA
	Y
	Y
	Y
	3/3

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

	Y
	Y
	N
	Y
	3/4

	7. 
	Central Power Research 
Institute, Bengaluru
	Dr P. Chandra Sekhar
Shri Gujjala B.Balaraja (Alt)   
	Y
	N
	Y
	N
	2/4

	8. 
	Central Public Works Department, New Delhi
	Shri Ram Raj Meena
Shri Ramayan Prasad Gupta (Alt)
	NA
	NA
	NA
	Y
	1/1

	9. 
	Copeland India Private Limited, Pune 
	Shri Chetan Tholpady      

	Y
	Y
	Y
	Y
	4/4

	10. 
	Daikin Air Conditioning India Private Limited, Gurugram
	Shri Gaurav Mehtani
	Y
	Y
	Y
	Y
	4/4

	11. 
	Danfoss Industries Pvt Ltd, Gurugram
	Shri Madhur Sehgal
Shri K.L. Nagahari   (Alt) 
Shri M.N.S.V Kiran Kumar (Alt)
	Y
	N
	Y
	Y
	3/4

	12. 
	Directorate General of Quality Assurance, Ministry of Defence, New Delhi

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

	Y
	N
	Y
	Y
	3/4

	13. 
	Electrical Research and Development Association., Vadodara
	Shri Guatam Brahmbhatt
Shri  Rakesh Patel (Alt)
	Y
	Y
	Y
	Y
	3/4

	14. 
	Frigoglass India Private Limited, Gurugram
	Shri Mahesh Kumar Mawai
Shri Mandeep Singh (Alt)
Ms. Ritu Chouhan (Alt)
	Y
	N
	Y
	Y
	3/4

	15. 
	Godrej & Boyce Mfg. Co. Ltd (Appliance Division)
	Shri Burzin J. Wadia
Shri Jasvir Singh (Alt)
Shri Narendra Shedge (Alt)
	Y
	N
	Y
	Y
	3/4

	16. 
	Honeywell International India Pvt Ltd 
	Shri Avinash Kumar 
	Y
	Y
	N
	Y
	3/4

	17. 
	Indian Institute of Chemical Engineering,   Kolkata 
	Dr D Sathiyamoorthy
Prof Sudip K Das (Alt)
         
	Y
	N
	Y
	Y
	3/4

	18. 
	Indian Institute of Technology Madras
	Dr. G. Venkatarathnam
	Y
	Y
	Y
	Y
	4/4

	19. 
	Indian Society of Heating, Refrigerating And Air Conditioning Engineers  (ISHRAE)
	Dr Jyotirmay Mathur 
Shri Ashish Rakheja (Alt)
Shri V. Manjunath (Alt)

	Y
	Y
	Y
	N
	3/4

	20. 
	International Copper Association India, Mumbai  
	Shri Mayur Karmakar 
Shri Shankar Sapaliga (Alt)

	Y
	Y
	Y
	Y
	4/4

	21. 
	Intertek  India Pvt Ltd,  New Delhi                                     
	Shri C.M. Pathak

	Y
	N
	Y
	Y
	3/4

	22. 
	Johnson Controls-Hitachi, Ahmedabad
	Shri Rahul Ramtekkar
Ms. Heena Ramsinghani (YP)
	Y
	Y
	Y
	Y
	4/4

	23. 
	LG Electronics India Pvt Ltd , New Delhi
	Shri Aditya Anil

	Y
	Y
	Y
	Y
	4/4

	24. 
	Ministry of Environment Forest and Climate Change, New Delhi
	Shri Aditya Narayan Singh
Dr Mahendra Phulwaria(Alt)
	NA
	NA
	NA
	Y
	1/1

	25. 
	Refrigeration & Air-conditioning Manufacturers Association , New Delhi
	Shri Kanwaljeet Jawa  
Shri Harsh Vardhan Pant (Alt)
	Y
	Y
	Y
	Y
	4/4

	26. 
	Samsung India Electronics  Ltd., Noida
	Shri Kalicharan Sahu 
Shri Amit Kumar Jha (Alt) 
	Y
	Y
	Y
	Y
	4/4

	27. 
	Sierra Aircon Pvt Ltd
	Shri D.K. Mudgal
Shri S. Dhiman (Alt)     
	Y
	N
	Y
	Y
	3/4

	28. 
	The Chemours India Pvt Ltd., Gurgaon
	Shri Vikas Mehta
Shri Nishit Shah (Alt)     
	Y
	Y
	Y
	Y
	4/4

	29. 
	Trane Technologies India Private Limited, Bengaluru
	Shri M. Venkanna
 Shri J. Gurusamy (Alt)
Ms Shweta Kulkarni (Alt 2)
	Y
	Y
	N
	Y
	3/4

	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

	33. 
	In Personal Capacity
	Shri J. K. Agrawal
	Y
	Y
	Y
	Y
	4/4

	34. 
	In Personal Capacity
	Shri P.K. Mukherjee
	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 2.2.7)

MED 03: P1 Room Air Conditioners and Heat Pumps
1. Shri P. K. Mukherjee, In Personal capacity (Convener)
2. Bureau of Energy Efficiency
3. Blue Star Limited, Mumbai 
4. Carrier Air Conditioning and Refrigeration Limited,
5. CEPT University, Ahmedabad 
6. Daikin Air Conditioning India Private Limited
7. Emerson Climate Technologies (India) Private Limited
8. Godrej & Boyce Manufacturing Company Limited
9. International Copper Association India
10. Intertek India Private Limited
11. Johnson Controls-Hitachi Air Conditioning India Limited
12. LG Electronics India Private Limited
13. Refrigeration and Air Conditioning Manufacturers Association
14. Sierra Aircon Private Limited
15. Trane Technologies
16. UL India Private Limited
17. Voltas Limited
18. Whirlpool India Limited
19. Dr. G. Venkatarathnam, IIT Madras
20. Shri H. S. Wadhwa of VOICE Society
21. Dr Subrata Mondal in individual capacity
22. Prof Akhilesh Arora, Delhi Technological University, Delhi
MED 03: P2 Household refrigerator
1. Shri P K Mukherjee (Convener),
2. Ms. P Samal, BEE
3. Dr. P Chandrashekhar, CPRI
4. Representative of VOICE
5. Shri C M Pathak, Intertek
6. Shri Satish Kumar, UL
7. Shri Rakesh Patel, ERDA
8. Shri Vijay Kumar, BSH
9. Shri Kali Charan Sahu, Samsung
10. Shri Mohinder Singh BC, M/s Whirlpool of India Limited
11. Shri Sunderamoorthy, M/s Panasonic India Pvt. Ltd.
12. Dr. J Mathur of MNIT Jaipur, 
13. Representative of CEAMA, and
14. Shri Mr. Viral Shah of M/s Voltas Beko
15. Shri Aditya Anil of M/s LG.
16. Dr Subrata Mondal in individual capacity
17. Prof Akhilesh Arora, Delhi Technological University, Delhi
18. Shri Gaurav Choudhary, Haier Appliances India Pvt Ltd

MED 03: P3 Refrigerating systems and heat pumps - Safety and environmental requirements
1. Sh Nagahari Krishna L of M/s Danfoss Ltd (Convener)
2. Sh Chetan Tholpady from M/s Emmerson Ltd
3. Sh. Vikas Malhotra of M/s Carrier Ltd
4. Sh. Satish Kumar of M/s UL Ltd.
5. Representative from M/s Ingersol Rand
6. Representative from Ministry of Environment & Forest (MoEF)
7. Representative from Ministry of Labour & Employment
8. Shri S Devetto of ISHRAE
9. Representative from RAMA.
10. Representative from CSE

MED 03: P4 Multiple Split Systems (Variable Refrigerant Flow)
1. Ms. P Samal, BEE (Convener);
2. Shri P K Mukherjee (Co-Convener);
3. Shri Harshvardhan Pant from RAMA;
4. Shri Gaurav Mehtani from Daikin;
5. Shri Srinivasu M from Voltas;
6. Shri Chandra Pathak from Intertek;
7. Shri Jeyaprakash Gurusamy from Ingersoll Rand;
8. Dr. Jyotirmay Mathur from MNIT Jaipur;
9. Shri V Manjunath from UL;
10. Shri Shankar Sapaliga from Copper Association;
11. Representative from M/s Honeywell;
12. Representative from M/s Infeneon;
13. Shri Sunil Jain from Blue Star; 
14. Representative from Carrier Toshiba;
15. Shri Rahul Ramtekkar from Johnson Controls –Hitachi; 
16. Shri Davesh Mudgal from Sierra Aircon; and
17. Shri Manmohan K, M/s Carrier Airconditioning & Refrigeration Limited.
18. Prof Akhilesh Arora, Delhi Technological University, Delhi

MED 03: P5 Bottle/ Beverage Coolers
1. Shri Satish Kumar of UL (Convener) 
2. Dr. Jyotirmay Mathur, MNIT Jaipur
3. Shri Sunil Jain, Blue Star
4. Shri Srinivasu M, Voltas
5. Shri Mohinder Singh, Whirlpool India
6. Shri Vishal Nichite, Western Equipment
7. Shri Mr. Mahesh Mawai, Frigoglass
8. Shri Chethan Tholpady, Emerson
9. Shri P K Mukherjee, Personal Capacity.
10. Shri Gaurav Choudhary, Haier Appliances India Pvt Ltd
MED 03: P6 Household and similar electrical appliances - Safety of electrical heat pumps, air-conditioners and dehumidifiers
1. Shri Nagahari Krishna L, M/s Danfoss Ltd (Convener)
2. Shri Sunil Jain, M/s Blue Star 
3. Shri Bimal Tandon, M/s Carrier Airconditioning & Refrigeration Limited
4. Shri Manmohan K, M/s Carrier Airconditioning & Refrigeration Limited,
5. Shri Vikas Mehta, M/s Chemours India Pvt Limited
6. Shri Gaurav Mehtani, M/s Daikin
7. Shri Chetan Tholpady, M/s Emerson Ltd.
8. Shri Burzin Wadia, M/s Godrej & Boyce Mfg. Co. Ltd.
9. Shri Narendra Shedge, M/s Godrej & Boyce Mfg. Co. Ltd.
10. Shri Rahul Ramtekkar, M/s Johnson Controls Hitachi-Air Conditioning India
11. Dr. Nitin Karwa, M/s Honeywell 
12. Dr. Krishnakant Agarwal, IIT Delhi
13. Shri Shankar Sapaliga, International Copper Association India
14. Dr. Jyotirmay Mathur, MNIT Jaipur
15. Representative from Ministry of Environment & Forest (MoEFCC)
16. Shri Harsh Pant, RAMA
17. Shri J M Bhambure, 
18. Shri Jeyapraksh Gurusamy, M/s Trane India Pvt. Ltd
19. Shri V Manjunath, UL
20. Shri Satish Kumar, UL
21. Shri Srinivasu M, Voltas

MED 03: P7 Ducted and Package Air Conditioners and Heat Pumps
1. Mr Bimal Tandon of M/s Carrier (convener) 
2. Representative from Bluestar
3. Representative from Voltas
4. Representative from Daikin
5. Representative from Intertek 
6. Representative from BEE
7. Representative from M/s Danfoss 

MED 03: P8 Ammonia Refrigeration
1. National Centre for Cold Chain Development, Ministry of Agriculture (Convener),
2. Shri Kiran Kumar, Danfoss India (Co-convener)
3. Ministry of Environment, Forest and Climate Change (MoEFCC),
4. Association of Ammonia Refrigeration, Mumbai
5. International Institute of Ammonia Refrigeration
6. Shri MSNV Kiran, Danfoss India
7. Shri H. Wadhwa, Voluntary Organization in Interest of Consumer Voice, New Delhi
8. Shri Harsh Vardhan Pant, Refrigeration and Air Conditioning Manufacturers Association (RAMA)
9. Shri Ramesh Paranjpey, Personal Capacity, and
10. Johnsons Control

MED 03: P9 Compressors
1. Shri Manjunath V, UL (Convener)
2. Shri Chethan Tholpady, Emerson
3. Himanshu Mahallik, Tecumseh
4. Shri Rahul Ramtekkar, JC Hitachi
5. Shri Aditya Anil, LG Electronics
6. Shri Sunil Jain, Blue Star
7. Shri Gaurav Mehtani, Daikin
8. Shri Vijay Roy, Danfoss
9. Representative of Godrej,
10. Representative of HIGHLY
11. Representative of GMCC Compressor
12. Shri P K Mukherjee, Personal Capacity
13. Shri Srinivasu M of Voltas
14. Shri Manmohan K of M/s Carrier
15. Shri Gurusamy of M/s Ingersol Rand
16. Representative from M/s Kirloskar
17. Representative from M/s Bitzer
18. Representative from M/s Swegon
19. Representative from AAR.
20. Dr Subrata Mondal in individual capacity.

MED 03: P10 Deep Freezer
1. Shri P. K. Mukherjee, In personal capacity (Convener)
2. Shri Srinivasu Moturi, Voltas Ltd (Co-Convener)
3. Bureau of Energy Efficiency
4. Blue Star Ltd.
5. Frigoglass India Pvt Ltd.
6. Godrej & Boyce Mfg. Co Ltd
7. Panasonic India Pvt Ltd
8. Refrigeration & Airconditioning Manufacturers Association,
9. UL India Pvt Ltd
10. Western Refrigeration Private Limited
11. Prof Akhilesh Arora, Delhi Technological University, Delhi
12. Shri Gaurav Choudhary, Haier Appliances India Pvt Ltd

MED 03: P11 Air Handling Unit
1. Representative from UL (Convener),
2. Shri Bimal Tandon from Carrier
3. Representative from ISHRAE,
4. Representative from RAMA,
5. Representative from Blue Star,
6. Representative from Voltas, 
7. Representative from Sierra Aircon
8. Shri Manmohan K, M/s Carrier Airconditioning & Refrigeration Limited 
9. Representative of VTS Group;
10. Representative of Edge Tech;
11. Representative of Carry Air; and
12. Representative of Wave Aircon.

MED 03: P12 Air Filters
1. Shri V Manjunath (Convener) 
2. Representative of M/s Ingersoll Rand 
3. Shri Shankar Sapaliga from ICAI. 
4. Shri Anil Chopra, from Camfil Air Filtration India Pvt. Ltd 
5. Representative of ISHRAE 
6. Representative of RAMA

MED 03: P13 Finned Type Heat Exchanger
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 Voltas
11. Representative from Daikin
12. Representative from JCI-Hitachi

MED 03: P14 Self-Contained Ice Making Machine
1. Shri Satish Kumar, UL India Pvt Ltd (Convener)
2. Blue Star Ltd
3. Frigoglass India Pvt Ltd
4. Indian Society of Heating, Refrigerating and Air Conditioning Engineers (ISHRAE)
5. Panasonic India
6. Voltas Ltd
7. Western Refrigeration Private Limited
8. Whirlpool India

MED 03: P15 Household Evaporative Air Cooler and its Pumpset
1. Shri Srinivasu, Voltas (Convener);
2. Representative from Usha;
3. Shri PK Mukherjee;
4. Representative from BEE;
5. Representative from Blue Star;
6. Representative from UL;
7. Representative from Intertek;
8. Representative from Havel; 
9. Representative from Panasonic;
10. Dr. Yash Shukla, CEPT University;
11. Representative of M/s Bajaj Electrical,
12. Representative of M/s Godrej,
13. Representative of M/s Symphony Ltd., 
14. Representative of M/s V-Guard, 
15. Representative of M/s Orient,
16. Representative of M/s Crompton,
17. Representative of M/s Hindware, 
18. Representative of M/s Kenstar.

MED 03: P16 Commercial Refrigerator
1. Representative of UL (Convener) 
2. Representative from ISHRAE
3. Representative from Blue Star
4. Representative from Voltas
5. Representative from Panasonic
6. Representative from Western Equipment
7. Representative from Frigoglass
8. Representative from Whirpool 
9. Shri Gaurav Choudhary, Haier Appliances India Pvt Ltd

MED 03: P17 Electronic Expansion Valves
1. Representative from ISHRAE (Convener)
2. Representative from Danfoss
3. Representative from RAMA
4. Representative from Emerson
5. Representative from Sanhua
6. Representative from Fujikoki India Private Limited and
7. Representative from UL.

MED 03: P18 Bottled water dispenser and Drinking water cooler
1. Shri Srinivasu Voltas (Convener); 
2. Shri Sheshadri H G, Voltas; 
3. Shri Sunil Jain, Blue Star; 
4. Shri Sushil Kumar, Blue Star; 
5. Shri Pramod Trivedi, Usha Pvt. Ltd.; 
6. Shri Vikas Dua, Usha Pvt. Ltd.; 
7. Shri Prashant Hanwante, Veeline Media Limited; 
8. Shri Satish Kumar, UL; 
9. Shri C M Pathak, Intertek; 
10. Shri P K Mukherjee, Personal Capacity; and 
11. Representative from Carrier Midea.

MED 03: P19 Chiller
1. BEE(Convener);
2. Representative from ISHRAE (Co-convener)
3. Representative from RAMA;
4. Representative from Carrier;
5. Representative from ICA;
6. Representative from Blue Star;
7. Representative from Emerson;
8. Representative from UL;
9. Shri PK Mukherjee; 
10. Representative from VOICE;
11. Shri Manmohan K, M/s Carrier Airconditioning & Refrigeration Limited.

MED 03: P20 Selection, operation and maintenance of Air Conditioners and Heat Pumps
1. Shri Shankar Sapaliga, Convener
2. Shri PK Mukherjee
3. Representative from Voltas
4. Representative from LG
5. Representative from
6. Representative from JC Hitachi- IN
7. Representative from RAMA
8. Representative from Panasonic
9. Representative from UL
10. Representative from Intertek
11. Representative from VOICE
12. Shri Ajaj Kazi, M/s Reliance World
13. Shri Shankar Chatterjee, Individual capacity
14. Shri Ravi Kumar Gondkar, M/s LEAD Consultancy and Engg Services 
15. Shri Ajit Panicker, Individual capacity,
16. Shri Dharmen Dixit, Refrigeration and Air Conditioning Trade Association (RATA), 
17. Shri PK Goel, and
18. Shri Bhavesh Mehta, Reliance Retail Limited.

MED 03: P21 Room Air Conditioner efficiency evaluation
1. Bureau of Energy Efficiency
2. Central Pollution Control Board
3. International Copper Association India
4. Intertek India Private Limited
5. Panasonic India Private Limited
6. Refrigeration and Air Conditioning Manufacturers Association
7. Sierra Aircon Private Limited
8. Voltas Limited
9. Shri P K Mukherjee, in personal capacity

MED 03: P22 Walk in Cold Rooms
1. Shri Ashish Fotedar, National Centre for Cold-Chain Development (Convener);
2. Shri P K Mukherjee, (Co-Convener);
3. Shri Sunil Jain, M/s Blue Star;
4. Shri S Sapaliga, International Copper Association;
5. Shri Srinivasu M, M/s Voltas India Pvt. Ltd;
6. Shri Aditya Narayan Singh, MoEFCC;
7. Shri Vaibhav Chaturvedi, CEEW;
8. Shri Girja Shankar, Energy Efficiency Services Ltd.;
9. Shri Kiran from Danfoss;
10. Shri V K Arora;
11. Shri Bhavesh Mehta, Reliance Retail Limited;
12. Shri Manmohan K of Carrier (New);
13. Shri Vikas Malhotra of Carrier (New);
14. Shri Gaurav Mehtani of Daikin (New);
15. Shri Manoj Singh of Daikin (New);
16. Shri Anil Mehta of Panasonic (New);
17. Representative from ISHRAE (New); and
18. Shri Venkanna from TRANE.

MED 03: P23 India Cooling Action Plan
1. Representative of MoEFCC (Convener);
2. Shri Pant of RAMA (Co-Convener);
3. Shri V Manjunath from UL;
4. Shri Tholpady from Emerson;
5. Shri Manmohan from Carrier;
6. Shri Vikas Mehta from Chemours India;
7. Shri P K Mukherjee in Personal Capacity;
8. Shri Gaurav Mehtani from Daikin;
9. Shri Srinivasu M from Voltas;
10. Shri Avinash from Honeywell; 
11. Representative from ISHRAE; and
12. Shri Shankar Sapaliga from ICA.
13. Representative from M/s Honeywell; and
14. Representative from M/s Copeland

MED 03: P24 Cooling cabinet made of clay
1. Shri V. Manjunath, UL India Pvt Ltd (Convener)
2. Consumer Electronics and Appliances Manufacturers Association
3. Blue Star Ltd.
4. Shri J. K. Agrawal, In personal capacity 
5. Shri S. T. H. Faridi, In personal capacity 
6. Voltas Ltd
7. VOICE

MED 03: P25 Non-ducted Portable Air Conditioners and Heat Pumps
1. Shri Satish Kumar (Convener);
2. Dr. J Mathur, MNIT Jaipur;
3. Shri Srinivasu, M/s Voltas;
4. Shri Davesh Mudgal, Sierra Aircon;
5. Shri Gaurav Mehtani, M/s Daikin; 
6. Shri Rahul Ramtekkar, Johnsons Control Hitachi; 
7. Shri Shankar Sapaliga of International Copper Association; and
8. Ms. Sneha Harsora of M/s Blue Star.

MED 03: P26 Smart Technology (IoT) in Refrigeration and Air Conditioning
1. Shri V Manjunath of UL (Convener)
2. Shri Shankar Sapaliga of International Copper Association India.
3. Shri. Satish Kumar of UL 
4. Shri Kiran Kumar of M/s Danfoss 
5. Shri Prabhat Goel of ISHRAE 
6. Prof. Vishal Garg of ISHRAE 
7. Shri Vasant Kale of M/s Blue Star
8. Shri Sachin Shah of M/s Blue Star
9. Shri Vikas Mehta of M/s Chemours 
10. Shri Shrinivasu of M/s Voltas 
11. Shri Bharath B K of M/s TUV Rheinland (LITD 27) 
12. Shri Muhammed Shameem PV of M/s Toshiba Software (India) Pvt. Ltd. (LITD 27) 
13. Shri Sanjeev Chopra of M/s Electropreneur Park (LITD 27 )
14. Shri Amit Kumar Jaiswal of M/s Samsung Electronics (LITD 27) 
15. Shri Mahesh Babu A K of M/s Samsung Electronics (LITD 27) 
16. Shri Praveen Arora of M/s TATA Communications (LITD 27) 
17. Shri Sudhakar Mairpadi of M/s Philips India Limited (LITD 27 
18. Dr. Kaushik Saha of M/s Samsung Electronics (LITD 27 
19. Shri Mahesh Babu A K of M/s Samsung Electronics (LITD 27) 
20. Shri Sudhanshu Mittal of M/s Nasscom (LITD 27)
21. Shri Rahul Ramtekkar of M/s Hitachi
22. Shri Chetan Tholpady of M/s Copeland
23. Representative from M/s Carrier.
24. Dr. Yash Shukla, CEPT University; and
25. Representative from M/s Daikin.
MED 03: P27 Commercial Evaporative Air Cooler
1. Shri Srinivasu, Voltas (Convener); 
2. Representative of M/s Usha; 
3. Shri PK Mukherjee in Personal Capacity; 
4. Representative of BEE; 
5. Representative of M/s Blue Star; 
6. Representative of UL; 
7. Representative of Intertek; 
8. Representative of M/s Havel; 
9. Shri Nishant Gupta of ISHRAE;
10. Dr. Yash Shukla, CEPT University; 
11. Representative of M/s Bajaj Electrical; 
12. Representative of M/s Godrej; 
13. Representative of M/s Symphony Ltd.; 
14. Representative of M/s V-Guard; 
15. Representative of M/s Orient; 
16. Representative of M/s Crompton; 
17. Representative of M/s Hindware; and 
18. Representative of M/s Kenstar. 

MED 03: P28 Automotive Air Conditioning and Mobile Air-Conditioning
22. Shri A A Badusha of Automotive Research Association of India, Pune (Convener)
23. Ashok Leyland Limited, Chennai
24. Automotive Research Association of India, Pune
25. Calsonic Kansei Motherson Auto Products Private Limited, Kanchipuram
26. Carrier Air Conditioning and Refrigeration Limited, Gurugram
27. Denso International India Private Limited, Gurugram
28. Hanon Automotive Systems India Pvt Ltd
29. Honda Cars India Research and Development Limited, Noida
30. Honeywell International India Private Limited, Gurugram
31. Indian Institute of Technology Delhi, New Delhi
32. Ingersoll Rand India Limited, Bengaluru
33. International Centre of Automotive Technology, Manesar
34. MAHLE ANAND Thermal Systems Private Limited, Pune
35. MG Motor India Private Limited , Gurugram
36. Mahindra and Mahindra Limited, Mumbai
37. Maruti Suzuki India Limited, Gurugram
38. Refrigeration and Air Conditioning Manufacturers Association, New Delhi
39. Renault India Private Limited, Mumbai
40. Sanden Vikas (India) Private Limited, Faridabad
41. Subros Limites, New Delhi
42. Tata Motors Limited, Pune
43. The Chemours India Private Limited, Gurugram
44. Volkswagen India Private Limited, Mumbai
45. Shri P K Mukherjee, In Personal Capacity
46. Lt Col Santanu Roy, In Personal Capacity

MED 03: P29 Heat Pump Water Heater

1. Shri P K Mukherjee (Convener);
2. Representative from Blue Star;
3. Representative from Copeland;
4. Representative from Daikin;
5. Representative from JCI-Hitachi;
6. Representative from ICAI;
7. Representative from Trane Technologies;
8. Representative from UL; and 
9. Representative from Voltas.

MED 03: P30 Service Valves
1. Shri Srinivasu of Voltas;
2. Shri Shankar Sapaliga of ICAI; and
3. Shri Santosh Kumar of Daikin.
MED 03:P31 Safety pertaining to refilled AC gas:
1. Shri Shankar Sapaliga (Convener);
2. Shri V Manjunath of UL;
3. Shri Vikas Mehta of Chemours;
4. Shri  Avinash of Honeywell;
5. Shri Chethan Tholpady of Copeland;
6. Shri Jitendra Bhambure of Blue Star;
7. Shri Deepak Baid of Blue Star;
8. Shri Rahul Ramtekkar of JCI Hitachi; and
9. Ms Disha of Daikin.
MED 03:P32 Cold chain and CO2 trans-critical systems: 
1. Shri Ashish Fotedar of NCCD (Convener);
2. Shri Aditya Narayan, MoEFCC;
3. Shri Vikas Malhotra, Carrier India;
4. Shri Chethan Tholpady, Emerson;
5. Shri P K Mukherjee, Personal Capacity;
6. Representative from Tecumseh;
7. Representative from ICE Make Refrigeration Limited, Ahmedabad; 
8. Representative from Rinac India Ltd.; and
9. Shri Bhavesh Mehta, Reliance Retail Limited
MED 03:P33 Testing and calculating methods for seasonal performance factors of air-cooled air conditioners and air-to-air heat pumps
1. Dr. Jyotirmay Mathur (MNIT Jaipur)
2. Shri Satish Kumar, UL
3. Prof. S. K. Das, Indian Institute of Chemical Engineering
4. Shri Shankar Sapaliga, ICA
5. Shri Harsh Vardhan Pant, RAMA
6. Shri Chethan Tholpady, Emerson and
7. Shri Srinivasu M, M/s Voltas.

MED 03:P34 Sustainability

1. Shri P K Mukherjee (Convener);
2. Shri Manish Begad from Blue Star;
3. Shri Gaurav Mehtani from Daikin;
4. Shri Avinash Kumar from Honeywell;
5. Shri Vikas Mehta from Chemours;
6. Shri Satish Kumar from UL; 
7. Shri Aditya Anil from LG Electronics.
8. Shri C. M. Pathak of Intertek;
9. Shri Rahul Ramtekkar of JCI Hitachi;
10. Shri Munish Sharma of Carrier;
11. Shri Shankar Sapaliga of ICAI; 
12. Representative of Panasonic; and
13. Shri Srinivasu Moturi of Voltas.
ANNEX 4
(Item 2.2.7)

1. Engineers India Limited, New Delhi
2. Mandev Tubes Ltd, Umbergaon, Gujarat
3. Bharat Heavy Electricals Limited, Project Engineering Management, Noida
4. Indian Institute of Technology, Kanpur
5. Usha International Ltd.
6. Climatrol Corporation
7. Gujral Aircon Ltd.
8. Tecumseh Products India Pvt. Ltd.
9. Cool Wings
10. Highly Electrical Appliances India Private Limited

ANNEX 5
(Item 3, Sl No.ii)

Sample Terms of Reference for R&D project

1. Title : Study on performance cum safety parameters and testing of General Purpose Ball Valves

1. Background

Chemical Engineering Plants and related Equipment Sectional Committee, MED 17 of BIS is responsible for drafting standards on equipment used in chemical industry.

BIS has published Indian Standard IS 9890: 1981 for General Purpose Ball Valves which lays down the performance requirements and testing of the ball valves used for general purposes. The document can be accessed on e-BIS website in ‘know your standards’ and the BIS CARE App. This standard is under Voluntary certification.

General purpose ball valves are common types of valves used in a wide range of industrial, commercial, and residential applications. They are designed with a simple yet effective construction that allows for on-off control of fluid flow. Important aspects of general purpose ball valves are safety, quality assurance, interchangeability, compatibility, performance consistency, environmental considerations, global trade and regulatory compliance. Therefore, the Committee has identified the research project for study of general purpose ball valves to revise the above Indian Standard. 

The study shall cover various pressure tests such as hydrostatic seat test, shell test and air seat test.

1. Objective 

To collect data/information and submit analytical reports on performance cum safety requirements, construction, design, materials, energy use and tests as part of this project.   

1. Scope of the Project:

This project involves study, data collection and preparing report on construction, operation, performance & safety requirements and tests for general purpose ball valves.

It will also include visits to Large & MSME manufacturing industries. Identifying the manufacturing and user base. It will also include identifying the testing facilities available in the country for carrying out the tests.

1. Deliverables

1. Analytical reports on performance cum safety and testing requirements of general purpose ball valves, after collecting data from MSME and Large manufacturers including devising a sampling plan for drawl of samples and getting the samples tested from BIS recognized or NABL accredited labs.  (also see Sl No. 7)
1. Report on the detailed summary of all the discussions with manufacturers, laboratory and user details taken during the visit.
1. Report on import, export data, number of manufacturers, number of laboratories, challenges faced by them and national and international regulations. 
1. Sustainable process practiced by the manufacturers like energy resources, energy use, energy efficiency, Practice of 3R’s, waste disposal, carbon footprint.

NOTE - The proposer should collect and rely on the primary data to the extent possible and may also use peer reviewed publication data to support the finding, wherever necessary. 

1. [bookmark: _Hlk155259358]Research Methodology

1. A thorough literature review should be done for existing international and national journals, study papers and analyse the findings.
1. Visit the manufacturing unit as per the sampling plan and collet the data as mentioned in the scope. During the visit, observe manufacturing process and testing methods. Also, consult with relevant technical personnel. 
1. Draw samples from the varieties manufactured and get it tested in BIS approved laboratories for similar product for chemical, mechanical and electrical properties.
1. Visit to NABL Testing laboratories in India. Make report on testing methods, costs and infrastructure required for testing of general purpose ball valves. 
1. Contact the relevant organizations, manufacturers, users, importers and exporters for information and data collection. Also, collect information through questionnaires.
1. Report shall be prepared of findings and data collected, discussions as per the deliverables of this project. 

1. Sampling Plan

A sampling plan has to be devised by the proposer for carrying out factory visits and collecting samples from Industries at various locations all over India.

Sampling Plan Example: 
[bookmark: _Hlk155259340]Visit to 2 MSMEs & 3 Large manufacturing site and drawl of 2 samples for testing.

1. Timelines and Review Process

The duration of the project is 5 months from the date of award of the project. The proposed indicative timeline stage-wise is given below: 

	Sl. 
No. 
	 Stage 
	Time from date of award of project (cumulative)

	1
	Literature review and identification of manufacturing base, testing laboratories, user/user industry, and discussion with BIS for the finalization of sampling plan
	1 month

	2
	Mid-term review on the project progress ( in every)
	1-1.5 months

	3
	Visit to manufacturers, testing laboratories, users and importers and exporters and data collection
	2 months

	4
	Preparation and submission of first draft report to BIS
	2.5 months

	
5
	Submission of final project report

	5  months



Notes ―  
The proposer may submit the draft report to BIS without waiting for test report from independent laboratories if the test is of long duration test (> 1 month). 
2 The proposer shall comply to the provisions given in the BIS guidelines for Research & Development Projects for Formulation and Review of Standards, i.e., doc no. SCMD/R&D Guidelines/20230909. 

1. BIS will provide on request:

1. Any national/ international standards (ISO, IEC) relevant to the project 
1. Licensee details relating to manufacturing similar products
1. List of BIS approved labs testing similar product

1. Relevant sectional committee and Nodal officer from BIS

· Sectional Committee:  
MED 17 –Chemical Engineering Plant and related Equipment Sectional Committee

· Nodal officer :
Ms Neha Thakur, Scientist C/ Deputy Director – Member Secretary MED 17, Email : med@bis.gov.in      
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GUIDELINES FOR RESEARCH & DEVELOPMENT PROJECTS FOR FORMULATION AND REVIEW OF STANDARDS



1 INTRODUCTION



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



2 OBJECTIVES



Objectives of this Scheme are to:



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



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



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



3 RESEARCH & DEVELOPMENT PROJECTS



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



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



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



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



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



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



4 TERMS OF REFERENCE (ToR)



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



a) Title, background and objectives of the study;

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

c) Scope of study;

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

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

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

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



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



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

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

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

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



5 APPROVAL OF COMISSIONING OF THE RESEARCH AND DEVELOPMENT PROJECTS



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



DDG (SCMD)	: Chairperson

DDG (Standardization) concerned	: Member

DDG (Certification)	: Member

DDG (Labs)	: Member

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



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



6 ELIGIBILITY CRITERIA



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



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

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



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



7 PROCEDURE FOR APPLICATION



7.1 Submission of Proposal



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



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



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



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



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



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



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

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

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

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

e) Stage wise timelines for completion of the project.



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



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

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

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

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

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



f) Stage wise timelines for the completion of the project



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



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

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

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



8 PROCEDURE FOR APPROVAL WITHIN BIS



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

DDG (PRT)	: Chairperson

Head (CMD) concerned	: Member

Head (LPPD)	: Member

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

Two Experts from the Sectional	: Members Committee concerned

Head (SCMD)	: Member Secretary

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



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



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

		Sl

No.

		Criteria

		Max.

Marks

		Score by

REC



		1

		Profile of key individual/individuals to be associated with the

research project

		10

		



		2

		Experience	of	the	individual/organisation	in	conducting

research projects in the relevant discipline

		20

		



		3

		Understanding of Scope, Objectives and deliverables

		15

		



		4

		Methodology

		30

		



		5

		Work plan/Execution strategy

		15

		



		6

		Chapterisation, contents and lay out of the proposed report

		10

		



		TOTAL

		100

		





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



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



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



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



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



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



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



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



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



9 SIGNING OF AGREEMENT AND ISSUING OF SANCTION LETTER



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



10 FUNDING



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



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

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



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



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



11 PROGRESS REPORT AND MONITORING OF PROJECT



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



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



12 SUBMISSION OF FINAL PROJECT REPORT (FPR)



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

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

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

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

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

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

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

g) undertaking that all the information presented is authentic.



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



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

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



13 RESULTS OF RESEARCH & DEVELOPMENT



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



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



14 INTELLECTUAL PROPERTY RIGHTS



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



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



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



15 OPERATION OF FUNDS



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



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



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



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



16 OTHER REQUIREMENTS



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



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



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

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



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



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



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





16	TERMINATION OF PROJECT:



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



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

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

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

The REC shall take decision on all cases of termination.



18 RESOLUTION OF DISPUTES



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



ANNEX A



TECHNICAL PROPOSAL



		1. Name of the Proposer and Organization

		



		2. Project title

		







3. Project leader



		a) Title: Prof/Dr/Mr/Ms

b) Name:

		Sex M/F



		c) Full official address

		



		Mobile/Telephone

Fax E-mail

		



		d) Designation

		



		e) Date of birth

		



		f) Academic qualifications along with year of completion

		



		g) Experience

		







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



		1. Name

		Designation: Address: Experience:

Academic Qualifications:



		1. Name

		Designation: Address: Experience:

Academic Qualifications:







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



		Funding agency

		Title of the project and

reference number

		Duration (from mm/yyyy to

mm/yyyy)

		Percentage of time devoted

/being devoted/to be devoted, in man months

		Amount in lakh Rs.



		

		

		

		

		







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



		Facilities

		Relevance to project



		1.

		







7. Aims and significance of the project

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



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



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



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

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

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

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

14. Deliverables

15. Declaration and attestation:



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



Signature of Project leader

		



Date:







12. Certificate of the institution:

		This is to certify that

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

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

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



		Name of the head: of the institution



Signature with date: Seal:







ANNEX B FINANCIAL PROPOSAL FORMAT

[To be submitted on letterhead wherever applicable]



To:

Bureau of Indian Standards

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



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



Dear Sir,



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

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

 	-	-2023).



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

2. Our financial proposal is as follows:



3. Cost of the Project:



		Sl no.

		Budget items

		Amount



		1

		Manpower cost

		



		2

		Consumables

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

		



		3

		Equipment

		



		4

		Travel

		



		5

		Any other/Overhead expenses

		



		

		Total project cost

		





*Please write NA in case any item is not applicable

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

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

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

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



Yours faithfully,

Date:	(Signature of the Project leader)

Place:	(Name and Designation of the proposer)

Name and Signature of the head of the institution

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



ANNEX C

Stage 1: Evaluation of Technical Proposal:

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

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

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

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





Technical Score (TS)=	Proposer’s Technical Marks  

Highest Technical Marks


X 100





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



Stage-2 Evaluation of Financial Proposal

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

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





Financial Score (FS)=	Lowest Financial proposal  

Proposer’s Financial Proposal


X 100





Stage-3 Computation of Combined Score

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



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

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



ANNEX D



MODEL AGREEMENT

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



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



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



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



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



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



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



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



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



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











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

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



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



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



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



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



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



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



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



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



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



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







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



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



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



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



























































































ANNEX E



OPERATION OF FUNDS AND PROGRESS REPORT



		1. Title of the Project:

		Project number:



		2. Name & Address of Project leader:

		Date of Commencement: dd/mm/yyyy







3. Details of Equipment Purchased (if any):



		

Name of equipment

		

Cost

		

Supplier

		Date of purchase/ placing order for

each item of equipment



		

		

		

		



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







4. Fund received	.

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



		Expenditure

		Amount

		Taxes (as applicable)

		Total



		Manpower cost

		

		

		



		Consumables

		

		

		



		Equipment

		

		

		



		Travel

		

		

		



		Others

		

		

		



		Grand Total

		

		

		







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



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



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



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



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



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



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







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



12. Summary of work done (200 words).



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



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









Signature of Project leader Date:





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















































































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

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





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



2. Background:

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

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

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



3. Scope: Mention the scope of the project.



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



5. Research Methodology:

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



6. Requirement for the CVs:

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



7. Timeline and Method of Progress Review:

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



8. Support BIS will Provide:

Indicate the support BIS may provide in terms of the standards, other publications, information regarding manufacturers and labs etc.
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		18th panel meeting on IS 11329 'Finned type heat exchanger' of Refrigeration and Air Conditioning Sectional Committee, MED 03	

		Thursday

27 June 2024

		1000 – 1030 hrs

		Video Conferencing through WEBEX







Members present:

1. Shri Shankar Sapaliga (Convener); 

2. Shri Jitendra Bonde of Prijai;

3. Shri Rahul Ramtekkar of JCI-Hitachi;

4. Shri Santosh Singh of Daikin;

5. Shri Yogesh Kumar of Daikin;

6. Ms Disha Singh of Daikin;

7. Shri Karan Thakur of Voltas; and

BIS Directorate:

8. 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 hoped for fruitful deliberation during the meeting.



ITEM 1 CONFIRMATION OF MINUTES

The Panel confirmed the minutes of the 17th meeting held on 09 May 2024, which was circulated on 10 May 2024.

ITEM 2 ITEM FOR DISCUSSION

The panel deliberated on the decision of the 41st meeting of the Committee, MED 03 vide ITEM 4.1 Sl No.14 of the minutes and it clarified as per the following:

1) Annex-D - It is observed that chemical composition of alloys listed in Annex-D are not covered in either IS 2927 or ISO 17672 . – 

That is the purpose of Annex D to cover those actual alloys which are not covered in either IS 2927 or ISO 17672.

2) 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. –

For testing of alloys listed in Table 3 and Table 4, ISO 17672 shall be referred.

3) 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. – 

Table 3 and Table 4 compositions cover the other brazing alloys which are not covered under IS 2927 and ISO 17672. The compositions have been taken mainly from AWS A.5.8 specifications and others’ also. So, the alloy composition number symbol ‘3-1’, ‘3-2’, and so on for Table 3 and ‘4-1’, ‘4-2’, and so on for Table 4 may be used.

· The panel recommended the above clarification to the Committee MED 03 which may be submitted to CMD-3. It also recommended to revise the draft amendment no.3 as per above clarification.



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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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		19th Panel meeting on IS 3315 Evaporative Air Cooler under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Monday, 

01 July 2024

		1500-1600 h

		Video Conferencing through Webex









MEMBERS PARTICIPATED: 

1. Shri Satish Kumar of ULs (Acting Convener);

2. Shri Akshay Walunj of Bajaj Electrical; 

3. Shri Socratees Chandrasekaran of Bajaj Electrical;

4. Shri Ronak Shah Patel of Bajaj Electricals;

5. Shri Sunil Jain of BlueStar;

6. Shri Ankit Gupta of Crompton;

7. Shri Sachidanand Singh of Crompton;

8. Shri Manjunatha of Crompton;

9. Shri Yogesh Shimpi of Godrej;

10. Shri Anirudh Kumar of Havells;

11. Shri Chandra Pathak of Intertek;

12. Shri Yogesh Pargaonkar of Kenstar;

13. Shri Bharat Satija of Orient Electric;

14. Shri Deepak Kamble of Orient Electric;

15. Shri Harshal Upadhyay of Symphony;

16. Shri Prasad Teni of V-Guard;

17. Shri Shekhar Bhalekar of V-Guard;

18. Shri Shirish Bakshi of V-Guard;

Invitees:

19. Shri Shailesh Jain of Elcon India;

BIS Directorate:



20. Shri Rakesh Kumar of CMD-3, BIS;

21. Ms Ankita Tripathi of ETD, BIS; and

22. Ms Neha Thakur, MED, BIS.

Item 0       WELCOME AND OPENING REMARKS



On behalf of H(MED), MS welcomed the members present. MS informed that Shri Srinivasu Voltas (Convener) has conveyed that due to some exigencies, he is not able to attend for this meeting. But he requested Shri Satish Kumar to be acting Convener of this meeting. 



Shri Satish Kumar (Acting Convener) welcomed the participants and apprised the members the agenda of this meeting. He wished for a fruitful deliberation during the meeting.



Item 1 CONFIRMATION OF MINUTES

The Panel confirmed the minutes of the 18th meeting held on 24 August 2023.



Item 2 ITEM FOR DISCUSSION

The panel deliberated and recommended as per the following on objections raised by CMD-3 with regard to few clauses of the draft document MED/03/22387 ‘Direct Evaporative Air Cooler - Specification (Fourth Revision) ' :

a) Cl.12.3- As per Cl. 12.3, cooling efficiency test (as per cl.8.4) and power consumption test (cl.8.5) have been specified as type tests. However, acceptance criteria for cooling efficiency test and power consumption test have not been specified in the standard.

- The panel recommended to provide the lower tolerance limit for cooling efficiency of the unit and upper tolerance limit for power consumption. So, it added following points d) and e) to cl. 8.1: d) The tested value of cooling efficiency shall not be less than 90 percent of the value declared by the manufacturer; and e) The tested value of power consumption shall not be greater than 105 percent of the value declared by the manufacturer.

b) Requirement of earthing provision as per IS 302-1 for metal casing of the electrical components, metal frame or chassis of cooler cabinet and all exposed metallic parts, which are likely to become live, has been removed in the revised standard. " Provision for earthing as per IS 302-1" is considered to be an important safety test and should be retained in the standard.

- The panel informed that requirement of earthing provision is already present in cl.12.2.5. But to avoid editorial confusion, it decided to replace the title of 12.2.5 with ‘Provision for Earthing’. 

c) Requirement of switches (conformity to switches to IS 3854 and provision for separate switches for pumpset and fan) have been deleted in the revised standard. This may be reviewed. It is recommended to continue the existing provision of IS 3315:2019.

- Elcon India and ETD informed that IS 3854:2023 does not cover one pole 3-way switches as per Cl.7 ‘Classifications’. The panel discussed that switches of air coolers, which are covered in IS 3854, should be conforming to IS 3854 while the other switches which are not covered should be tested as per relevant safety clauses of IS 3854. The panel requested Shri Shailesh Jain of Elcon India to provide the list of clauses which will be applicable for performance and testing of one pole 3-way switches and the other switches. He agreed to provide the list by 03 July 2024. 

d) Editorial corrections required as following clauses:

i) Cl. 11.1 - substitute "A=nozzle coefficient" with "A=Nozzle(s) area in m2".

ii) Annex B (Example for method of calculation) - Area of each nozzle calculated is wrong. Area and subsequent calculation may be corrected.

- The panel informed that it is an editorial error. There is swap in values of diameter and area of nozzle. Otherwise, the calculation is correct in Annex B. So, it recommended to swap the diameter and area values. 

The Panel agreed to again have VC meet in this week at 1500 hrs for the final deliberation on this finalized draft.

Item 3 ANY OTHER BUSINESS

There being no other business, the meeting ended with thanks to the Convener and participants.
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		20th Panel meeting on IS 3315 Evaporative Air Cooler under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Monday, 

15 July 2024

		1400-1450 h

		Video Conferencing through Webex









MEMBERS PARTICIPATED: 

1. Shri Srinivasu Moturi of Voltas (Acting Convener);

2. Shri Akshay Walunj of Bajaj Electrical; 

3. Shri Bhaskar Sarma of Bajaj Electrical;

4. Shri Socratees Chandrasekaran of Bajaj Electrical;

5. Shri Ronak Shah Patel of Bajaj Electricals;

6. Shri Dheeraj Pandey of BEE;

7. Shri Christy Abraham of BlueStar;

8. Shri Uma Lanka of Crompton;

9. Shri Sachidanand Singh of Crompton;

10. Shri Ankit Gupta of Crompton;

11. Shri Yogesh Pargaonkar of Kenstar;

12. Shri Dev Gautam of Kenstar;

13. Shri Bharat Satija of Orient Electric;

14. Shri Deepak Kamble of Orient Electric;

15. Shri Ajit Singh of Orient Electric;

16. Shri Anil Mehta of Panasonic;

17. Shri Satish Kumar of UL;

18. Shri Pramod Trivedi of USHA;

19. Shri Shekhar Bhalekar of V-Guard;

20. Shri Shirish Bakshi of V-Guard;

Invitees:

21. Shri Shailesh Jain of Elcon India; and

BIS Directorate:

22. Ms Neha Thakur, MED, BIS.

Item 0       WELCOME AND OPENING REMARKS



On behalf of H(MED), MS welcomed the members present. 



Shri Srinivasu (Convener) welcomed the participants and wished for a fruitful deliberation during the meeting. 



Shri Satish Kumar (Acting Convener in last meeting) apprised the members of the recommendations in the last panel meeting.



Item 1 CONFIRMATION OF MINUTES

The Panel confirmed the minutes of the 19th meeting held on 01 July 2024.



Item 2 ITEM FOR DISCUSSION

The panel deliberated on one pending objection of CMD-3 (see Sl No. c) of Item 2 of minutes of last panel meeting) and recommended as per the following: 

Objection - Requirement of switches (conformity to switches to IS 3854 and provision for separate switches for pumpset and fan) have been deleted in the revised standard. This may be reviewed. It is recommended to continue the existing provision of IS 3315:2019.

- Elcon India informed that for switches like ON-OFF Switch, Speed Switch (One pole three way with OFF position) and ⁠Function Switch (one pole three way but different circuit), following tests of given in IS 3854:2023 will be applicable (see email dated 13 July 2024):

1. Protection against Electrical shock (cl. 10)

2. Mechanical strength (cl. 20)

3. Resistance to abnormal heat and fire (cl. 24.1)



The panel also discussed the cl.24.1.3 of IS 302-1:2008. 

Panel deliberated that in addition to the above tests (Sl No. 1. to 3), test should be done in the above switch for testing its endurance and minimum number of cycles of operation for testing will be 10 000 cycles while test method will be as per Annex H of IS 302-1:2008. Shri Shailesh Jain agreed to make this clause for IS 3315 and provide it by 16 July 2024.

Panel also reviewed cl.24.1.4 of IS 302-1:2008 for compliance of automatic/electronic control switches. It requested Shri Satish Kumar to provide this clause for IS 3315 by 16 July 2024.

The panel agreed to review the above clauses of switches so provided for feedback within one day.

It also discussed that all the above tests for switches will come under type tests. So, accordingly, cl.12.3 of draft IS 3315 will be modified.

· The panel recommended the above clauses to the Committee MED 03 which may be submitted to CMD-3. It also recommended to incorporate the above in the draft of IS 3315 as cl.5.7.

· Panel also requested ETD, BIS to incorporate the switches like ON-OFF Switch, Speed Switch (One pole three way with OFF position) and ⁠Function Switch (one pole three way but different circuit) in revision of IS 3854:2023.



Item 3 ANY OTHER BUSINESS

Convener informed all the panel members to nominate maximum two experts from their respective organization for attending the panel meetings. 

MS also informed the members to submit additional agenda points in writing and at least 3 days prior to the meeting so that it can be considered for discussion by the Convener and Committee MED 03. She also requested to submit their comments on standard in following BIS commenting template.
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Format_BIS commenting template.doc

			Template for comments and secretariat observations


			Date: 


			Document: ISO/








			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted








			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS








			Date: 


			


			Document No.: 


			


			Title of the Document:


			





			Name of the Commentator/



Organization:


			


			Abbreviation of the Commentator/Organization:


			








(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)


			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.



(e.g. 3.1)


			Paragraph No. /



Figure No. / 



Table No.



(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)











			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			








1
MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)
** = ISO/CS editing unit



2
Type of comment:
ge = general
te = technical 
ed = editorial 



NB
Columns 1, 2, 4, 5 are compulsory.



page 1 of 1


FORM 13B (ISO) version 2001-09


1)
Type of comment:
ge = general
te = technical 
ed = editorial 



page 1 of 1


BIS electronic commenting template/version 2017/01
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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



		6th PANEL MEETING ON SELECTION, OPERATION, AND MAINTENANCE OF RACS UNDER REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03

		Monday,

16 September 2024

		1440-1530 hrs 

		Video Conferencing through WEBEX











Members Present:

1. Shri Shankar Sapaliga of ICAI (Convener);

2. Shri Chandra Pathak of Intertek;

3. Shri Rahul Ramtekkar of JCI-Hitachi;

4. Ms Heena Galani of JCI-Hitachi;

5. Shri Aditya Anil of LG Electronics;

6. Shri Manjunath V of UL;

7. Shri Anil Kumbhar of Voltas; and

8. Ms Neha Thakur, MS MED 03.

Item 0       WELCOME AND OPENING REMARKS



0.1	MS on behalf of HMED, welcomed the members present. 



0.2	Shri Shankar Sapaliga, Convener welcomed the members present.



Item 1 CONFIRMATION OF THE MINUTES

The Panel confirmed the minutes of the 5th meeting held on 24 April 2024.

Item 2 PANEL COMPOSITION

The panel noted the composition.



Item 3 ITEM FOR DISCUSSION

a) During the last panel meeting, following were decided:



		Sl No.

		Panel Recommendation in 5th meeting

		Present Status

		Panel Recommendation in 6th meeting



		1. 

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



‘1 SCOPE



1.1 This standard specifies the procedure for installation, testing and commissioning, operation and maintenance of various HVAC systems for multiple applications for comfort air conditioning at the customers place.



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.



1.3 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.

It was agreed that MS will the draft index, table of content of NEC, and working drafts with the Panel for feedback.



		The National Electrical Code (NEC) 2023 and NBC 2016 have been circulated with the panel vide email dated 10 September 2024 for panel review.



Convener has circulated draft standard for room ACs (Part 1), draft standard for other cooling equipment (Part 2) and draft standard index vide email dated 13 September 2024.

		Discussion on draft Part 1 of Standard which is for Room ACs only:



The panel discussed the title of the document should incorporate ‘Code of Practice’ as it would deliver the best practices in the field of RACs’ installation, operation, maintenance etc.



The reviewed the draft to discuss whether all the main headings/clauses are covered in the draft.



The panel reviewed the scope and suggested as per following:

1. The scope should include the ‘selection’ considering the selection of site of installation, etc.

2. The applicable voltage should be written ‘upto voltage of 250V for single phase and upto  voltage of 415V for three phase’ inline with IS 1391(Part 1 & 2) :2023.

3.  The scope will be reviewed again by the panel.





The units so expressed, should be converted to SI units such as sq. ft. to m2 , Btu/hr to Watt, etc.



Table under 5.2 (l) (iii), may be reviewed.



In 6.3.1 (a), the bends’ number and radius should not be limiting, instead specific criteria for the structure of bends should be specified. 



In 6.3.2.1, for information to the user, the tightening torque value/range should be provided, also considering K/L/M tubes.



It was also discussed that this draft Part 1 and 2 should be inline and elaborate of RAC clauses of NBC.



Discussion on draft index of Part 2 of Standard which is for other cooling equipment that Room ACs only:



The panel discussed that the Part 2 will exclude all the contents related only to Room ACs to avoid duplication.



The reviewed the draft index in excel sheet as follows:



Design parameters clause will be informative in nature.



The clause for motors will not be a separate but it will be included within the relevant clause of compressors, pumps, fans, etc.



The panel set the deadline of 20 October 2024 for receiving the comments on draft Part 1. 



MS requested the members for providing the contact (email) details of stakeholders for their comments on the draft/ and co-option in the panel.



The panel, agreed to have its next meeting on 21 October 2024 for disposing the comments. 











ITEM 4 ANY OTHER BUSINESS



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



		1st Panel meeting on ‘Safety pertaining to refilled AC gas’ under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Tuesday, 

17 September 2024 

		1445 - 1530 hrs 

		Video Conferencing through WebEx









Members Present:

1. Shri Shankar Sapaliga of ICAI (Convener);

2. Shri Deepak Baid of Blue Star;

3. Shri Chetan Tholpady of Copeland;

4. Shri Rohit Thakur of Daikin;

5. Shri Vikas Mehta of The Chemours;

6. Shri Manjunath V of UL; and

7. Ms Neha Thakur, MS MED 03.

Item 0       WELCOME AND OPENING REMARKS



0.1 MS on behalf of HMED, welcomed the members present.



0.2 Shri Shankar Sapaliga, Convener welcomed the members present.



Item 1 COMPOSITION OF THE PANEL

The Panel noted the composition.

Item 2 ITEM FOR DISCUSSION

		Sl No.

		Decision in 41st meeting of MED 03

		Present Status

		Recommendation of Panel in 1st meeting



		1

		During the 41st meeting of Refrigeration and Air Conditioning Sectional Committee, MED 03 which was held on 24 June 2024, the Committee decided as follows:



‘During the meeting, following observations were put up by the members:



a) Improper identification of refrigerants in cylinders. Only colour code is present and not refrigerant designation;

b) Unavailability of certified Technicians;

c) Licensing of refrigerant retailers in secondary market; 

d) Manufacturers declare maximum operating temperature of ACs which is not specified in the standard for marking and labelling; 

e) Refrigerant Leak Sensing method need to be identified; and

f) Notice on the RAC equipment advising consumers to ensure the refilling of same type of refrigerant as recommended by manufacturer.



The Committee formulated this panel to provide recommendation on the standards keeping in view of safety pertaining to refilled AC gas.’



		Presentation on the safety in refilling, provided by Shri Shankar has been circulated to the panel vide email dated 25 June 2024 and 11 September 2024.



Members are requested to provide their inputs on the following:



a) Safety measures/ compliances to be incorporated in the relevant MED 03 standards.

b) Instruction/User's Manual format for safety precautions.



The panel may DELIBERATE and RECOMMEND.

		Shri Shankar explained following points given in the word file ‘best practices in installation and maintenance’ shared by him on 11 September 2024:

1. Quality of the refrigerant

2. Retailer License to handle refrigerants

3. Qualified and Experienced Technicians – Training  

4. Identification of Refrigerant cylinders

5. Procedure of gas charging

6. Dos and Don’ts of Installation and Maintenance of AC systems

7. Refrigerant leak sensing methods



The panel deliberated that the safety pertaining to refilled AC gas and during the refilling of AC gas, may be addressed in the upcoming draft standard which being formulated under Selection, operation and Maintenance of HVAC panel. Shri Shankar, the Convener of the above panel, agreed to address the above aspects in the draft standard.



The panel further deliberated that standard should be formulated for identification, storage, transportation and handling of refrigerants / cylinders. The panel also recommended to redefine the scope and title of this panel based on the above the discussion by the next meeting. Shri Manjunath V was requested to provide the above scope and title by the next meeting.



Shri Vikas Mehta apprised that the content of the standard may be taken from the safety standards – IEC 60335-2-24, IEC 60335-2-34, IEC 60335-2-40, IEC 60335-2-89 and ISO 5149 (all parts). The panel requested him to share relevant documents on the subject through email for their study and formulation of the first working draft on identification, storage, transportation and handling of refrigerants / cylinders.









Item 3 ANY OTHER BUSINESS

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

		MEETING

		DAY & DATE

		TIME

		VENUE



		7th meeting of AUTOMOTIVE AIR-CONDITIONING AND MOBILE AIR-CONDITIONING PANEL OF REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03	

		Thursday,

08 August 2024

		1615-1730 hrs

		Video Conferencing 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.

MEMBERS PRESENT: See Annex 2

Item 0       WELCOME AND OPENING REMARKS



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



Shri K. Venkateswara Rao, Sc.F/Senior Director & Head (MED), welcomed the Chairperson MED03 and all the members present during the meeting. He apprised the members of the agenda of this meeting and requested members to dispose of the comments of ARAI on IS 14618:2022 so that the IS 14618:2022 is updated with current practice of industry at the earliest. With this, hoped for a fruitful deliberation.



0.2 Welcome & Opening remarks by MS



MS welcomed all the members and invitees present during the meeting. She informed that Prof (Dr) Ravi Kumar, Chairperson will chair this meeting. She apprised the members of the agenda of this meeting.



Item 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

As no comments were received on the minutes of the last meeting (6th meeting), the panel approved the minutes of the last meeting held on 15 July 2022.

Item 2 SCOPE AND COMPOSITION OF COMMITTEE

Item 3	 ITEM FOR THE DISCUSSION

The panel deliberated on the proposed draft amendment provided by ARAI (see Annex 1). All the members and invitees were requested to review IS 14618:2022 ‘Automotive Vehicles — Air Conditioning and Heating Systems Thermal Performance — Method of Measurement’ and submit their comments, if any on the standard in the BIS commenting template by 19th August 2024 for further discussion in the next panel meeting.



ITEM 4   DATE AND PLACE FOR THE NEXT MEETING



The panel decided to have its next meeting on 22nd August 2024.



ITEM 5 ANY OTHER BUSINESS



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





































































Annex 1



PROPOSED DRAFT AMENDMENT TO IS 14618:2022, PROVIDED BY ARAI



Doc : MED 03(####)



		For BIS USE ONLY



		Not to be used as an Amendment without permission of BIS 	









AMENDMENT NO. 1 

TO

IS 14618:2022 Automotive Vehicles - 

Air Conditioning and Heating Systems 

Thermal Performance - Method of Measurement

             

(Page 3, clause no. 5.1.6.5) — Insert the following clause after the existing clause 5.1.6.5:



“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall be 24○ C.”

(Justification: Addition of clause 5.1.6.6 is proposed considering comfort of occupant(s))



(Page 4, clause No. 6) ─ Insert the following new clause after clause 6.

“7. Worst case Criteria for cool down test vehicle selection

7.1   Lowest corresponding engine RPM shall be selected for testing

7.1.1 Lowest final drive ratio

7.1.2 Lowest corresponding gear ratio 

7.1.3 Highest tyre rolling radius 

7.2   Test shall be carried out in case of any change in AC components 

7.3    Highest volume cabin shall be selected for testing

7.4    Test shall be carried out in case of any change cabin model / insulation 

(Justification: Clarity on variant selection for testing.)








(Page 5, Annex A, Table 2) ─ Substitute the following footnote for existing footnote under Table 2.



Table 2 Vehicle Speed 

( Table 1 ) 

		Sl No. 

		Vehicle Category 

		a (kmph) (*) Road/Climatic Chamber 

		b (kmph) (*) Road/Climatic Chamber 



		(1) 

		(2) 

		(3) 

		(4) 



		i) 

		1. M1, M2 

		50 ± 5 

		80 ± 5 



		ii) 

		2. N1, N2 and N3 

		40 ± 5 #

		60 ± 5 







(*) Vehicle speed selection as per the table or lower depending on the speed limit restrictions.  Alternatively, the test may be conducted in a climatic chamber by selecting corresponding engine RPM, so as to simulate the running of vehicle on Chassis dynamometer.



(Justification: Based on comparison tests, no major variation in test results were observed when tested with and without dyno. Hence alternative method is proposed. Highlighted text is added in the footnote).





(MED 03)













































Annex 2



ATTENDANCE SHEET



		Sl No.

		ORGANISATION REPRESENTED     

		PRINCIPAL   MEMBER/                                 

ALTERNATE MEMBER



		1

		Indian Institute of Technology (IIT), Roorkee (Chairperson MED 03)

		Prof (Dr) Ravi Kumar



		2

		Ashok Leyland Limited, Chennai

		Shri Faustino V



		3

		Automotive Research Association of India, Pune

		Shri A. A. Badusha

Shri Vishal Rawal

Shri Balasubramanium

Shri Ram Kumar



		4

		Mahindra And Mahindra Limited, Mumbai

		Shri V G Kulkarni

Ms Pushpanjali Pathak

Shri Varun Pathak 

Shri Rohith



		5



		Maruti Suzuki India Limited, Gurugram

		Shri Sumit Kumar

Shri Rohit Meena 



		6

		Renault India Private Limited, Mumbai

		Shri Jayaprakash





		7

		Subros Ltd., New Delhi

		Shri Roopak Agarwal

Shri Himanshu Bajpai



		8

		Tata Motors Limited, Pune

		Shri Suresh Babu Tadigadapa

Shri Pramod Yadav

Shri Prasanna



		9

		The Chemours India Private Limited, Gurugram

		Shri Nishit Shah



		10

		Personal Capacity

		Shri P K Mukherjee







Invitee:

11. Shri Noel Peters, in personal capacity;



BIS Directorate:

12. Shri K. Venkateswara Rao, Sc.F/ Senior Director and Head(MED) 

13. Shri August Dubey, Sc.C/ Deputy Director, TED

14. Ms Neha Thakur, Sc.C/ Deputy Director, MED
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		8th meeting of AUTOMOTIVE AIR-CONDITIONING AND MOBILE AIR-CONDITIONING PANEL OF REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03	

		Monday,

02 September 2024

		1430 hrs – 1600 hrs

		Video Conferencing 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.

Members present:

		Sl No.

		Organization Name

		Member Name

		Email id

		Mobile No.



		1. 

		Automotive Research Association of India, Pune (ARAI) (Acting Convener)

		Shri A. A.Badusha

		badusha.vel@araiindia.com

badusha.apx@araiindia.com

		-



		2. 

		Ashok Leyland Limited, Chennai

		Shri Faustino V.

		faustino.v@ashokleyland.com

		9042634919



		3. 

		

		Shri Ved Prakash Gautam

		gautam.vp@ashokleyland.com

		9042634930



		4. 

		Automotive Research Association of India, Pune (ARAI)

		Shri Bala Subrahmanyam

		bala.vel@araiindia.com

		–



		5. 

		

		Shri Ramkumar R.

		ramkumar.nvh@araiindia.com

		9923323520



		6. 

		

		Shri Ramu

		konaki.vel@araiindia.com

		–



		7. 

		

		Shri Vishal Rawal

		rawal.apx@araiindia.com

		–



		8. 

		

		Ms Konaki

		konaki.vel@araiindia.com

		–



		9. 

		Denso International India Private Limited, Gurugram

		Shri Lokesh Mittal

		lokesh.mittal.a6p@ap.denso.com

		–



		10. 

		Mahindra and Mahindra Limited, Mumbai

		Shri M. U. B. Rao

		rao.mub@mahindra.com

		9822046442



		11. 

		

		Shri V. G. Kulkarni

		vgkulkarni@mahindra.com

		9860360890



		12. 

		

		Shri Amit Patil

		patil.amit20@mahindra.com

		–



		13. 

		

		Shri Pushpanjali Pathak

		23138754@mahindra.com

		–



		14. 

		

		Shri Varun Sharma

		sharma.varun5@mahindra.com

		–



		15. 

		

		Shri Mukesh Naik

		naik.mukesh@mahindra.com

		–



		16. 

		Maruti Suzuki India Limited, Gurugram

		Shri Arun Kumar

		arun.k@maruti.co.in

		–



		17. 

		Renault India Private Limited, Mumbai

		Shri Gnanasekaran K.

		gnanasekaran.krishnamoorthi@rntbci.com

		9486149993



		18. 

		

		Shri Rajendra Khile

		rajendra.khile@rntbci.com

		–



		19. 

		Subros Limited, New Delhi

		Shri Himanshu Bajpai

		himanshu.bajpai@subros.com

		–



		20. 

		Tata Motors Limited, Pune

		Shri Gowrishankar

		p.gowrishankar@tatamotors.com

		–



		21. 

		

		Shri Prasanna

		prasanna.n@tatamotors.com

		–



		22. 

		

		Shri Pridhvi Raju

		pridhvi.raju@tatamotors.com

		–



		23. 

		

		Shri Suresh Babu Tadigadapa

		suresh.tadigadapa@tatamotors.com

		7276091834



		24. 

		

		Shri Sharad Bhole

		sharad.bhole@tatamotors.com

		–



		25. 

		BIS, New Delhi

		Ms. Neha Thakur, Sc.C

		med@bis.gov.in

		–



		26. 

		

		Shri August Dubey, Sc.C

		ted@bis.gov.in 

		–



		

		INVITEE



		27. 

		SIAM

		Shri Prashannt K. Banerjee

		pkbanerjee@siam.in

		–



		

		

		Ms Anushka

		anushka@siam.in

		–







ITEM 0       WELCOME AND OPENING REMARKS



0.1 MS welcomed the members present on behalf of HMED.



0.2 Convener welcomed the participants and hoped for fruitful deliberation during the meeting.



ITEM 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

The panel confirmed the Minutes of the 7th panel meeting held via WebEx on 08 August 2024.

ITEM 2 COMPOSITION OF THE PANEL

The Panel noted the composition.

Item 3	 ITEM FOR THE DISCUSSION

The panel deliberated on comments received from various stakeholders, placed at Annex 2. All the comments will be again reviewed in the next meeting scheduled to be held on 06 September 2024 at 1100hrs through VC WEBEX.



ITEM 4   DATE AND PLACE FOR THE NEXT MEETING



See Item 3.



ITEM 5 ANY OTHER BUSINESS



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











Annex 1



PROPOSED DRAFT AMENDMENT TO IS 14618:2022, PROVIDED BY ARAI



Doc : MED 03(####)



		For BIS USE ONLY



		Not to be used as an Amendment without permission of BIS 	









AMENDMENT NO. 1 

TO

IS 14618:2022 Automotive Vehicles - 

Air Conditioning and Heating Systems 

Thermal Performance - Method of Measurement

             

(Page 3, clause no. 5.1.6.5) — Insert the following clause after the existing clause 5.1.6.5:



“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall be 24○ C.”

(Justification: Addition of clause 5.1.6.6 is proposed considering comfort of occupant(s))



(Page 4, clause No. 6) ─ Insert the following new clause after clause 6.

“7. Worst case Criteria for cool down test vehicle selection

7.1   Lowest corresponding engine RPM shall be selected for testing

7.1.1 Lowest final drive ratio

7.1.2 Lowest corresponding gear ratio 

7.1.3 Highest tyre rolling radius 

7.2   Test shall be carried out in case of any change in AC components 

7.3    Highest volume cabin shall be selected for testing

7.4    Test shall be carried out in case of any change cabin model / insulation 

(Justification: Clarity on variant selection for testing.)








(Page 5, Annex A, Table 2) ─ Substitute the following footnote for existing footnote under Table 2.



Table 2 Vehicle Speed 

( Table 1 ) 

		Sl No. 

		Vehicle Category 

		a (kmph) (*) Road/Climatic Chamber 

		b (kmph) (*) Road/Climatic Chamber 



		(1) 

		(2) 

		(3) 

		(4) 



		i) 

		1. M1, M2 

		50 ± 5 

		80 ± 5 



		ii) 

		2. N1, N2 and N3 

		40 ± 5 #

		60 ± 5 







(*) Vehicle speed selection as per the table or lower depending on the speed limit restrictions.  Alternatively, the test may be conducted in a climatic chamber by selecting corresponding engine RPM, so as to simulate the running of vehicle on Chassis dynamometer.



(Justification: Based on comparison tests, no major variation in test results were observed when tested with and without dyno. Hence alternative method is proposed. Highlighted text is added in the footnote).





(MED 03)













Annex 2



Comments received on IS 14618:2022



(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)



		Sl No.

		Abbreviation of the Commentator/Organization

		Clause/ Subclause No.

(e.g. 3.1)

		Paragraph No. /

Figure No. / 

Table No.

(e.g. Table 1)

		Type of Comment1)

		Comments/Suggestions along with Justification for the Proposed Change

		Proposed Change/Modified Wordings

		Recommendation of 8th meeting



		

		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		



		1. 

		ARAI

		Title page and Page 1



		

		ge

		Proposal to modify title



(Justification: Since acceptance criteria is added for N2 & N3, hence title modification is proposed.)

		Automotive Vehicles - Air Conditioning and Heating Systems Thermal Performance - Method of Measurement and the Acceptance criteria.



		Will again be reviewed in next meeting. 





		2. 

		SIAM

		Page 1,

Clause No. 1.2

		---

		ge

		Proposed test standard was developed exclusively for ICE powertrain vehicles. All mentioned test procedures and test conditions in this standard covers only ICE powertrain vehicles of M1, M2,N1,N2 and N3 categories.

Committee to develop separate standard for hybrid and/or electric vehicles once vehicle drive patterns have evolved

		This standard is applicable to vehicles of M1, M2, N1, N2, and N3 category as per IS 14272 provided with air conditioning and heating systems based on vapor compression refrigeration cycle drawing power from the vehicle engine. This standard doesn’t apply for hybrid or electrical vehicle models.

		Will again be reviewed in next meeting. 





		3. 

		SIAM

		Page 2, Clause No. 5.1.1

		---

		ge

		· Sleeper berths in N2 and N3 category vehicles are not to be considered as seats.

· Most used thermocouples across automotive industry (e.g., K-type) have minimum accuracy of

± 2°C.

		Vehicle Preparation

Sensors, such as, thermocouples for recording temperatures at nose levels of all occupant seating positions shall be fitted with recording instruments having an accuracy of ± 1 °C 2 °C. However, sleeping occupant

position(berth) shall not be considered as seating position.

		Accuracy is Ok but Second sentence not required. 







		4. 

		SIAM

		Page 2, Clause No.

5.1.4(e)

		---

		ed

		The word “door” is proposed to be corrected as “doors”.

		After above step, all doors and windows of vehicle shall be closed and solar load lamps to be started as per mentioned environment conditions.

		ok



		5. 

		ARAI

		Page 3, after clause No. 5.1.6.5

		

		te

		Comment: Insert new clause after 5.1.6.6 the existing clause 5.1.6.5



(Justification: Addition of clause 5.1.6.6 is proposed to introduce acceptance criteria and to introduce minimum performance requirements of the air-conditioning systems.)



		“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall not exceed 24○ C.”



		Will again be reviewed in next meeting. 





		6. 

		Subros

		clause 5.1.6.5

		Amendment -1 “5.1.6.6 Acceptance Criteria:

		Criteria Correction

		 Correction t requirement in acceptance criteria as per AMENDMENT NO. 1 

TO

IS 14618:2022 Automotive Vehicles - 

Air Conditioning and Heating Systems 

Thermal Performance - Method of Measurement



		(Page 3, clause no. 5.1.6.5) — Insert the following clause after the existing clause 5.1.6.5:



“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall be reported for reference purpose (High Pressure tripping should not occur during the test )

(Justification: Addition of clause 5.1.6.6 is proposed considering comfort of occupant(s) during city traffic / idle  running condition )



		Will again be reviewed in next meeting. 





		7. 

		JSW MG MOTOR INDIA PVT LTD.

		5.1.6.6 Acceptance Criteria

		Page 3

		Technical

		M1 category : Given the current vehicle segments (Sedan/Hatchback, SUV/MPV) cabin sizes, seating arrangements (such as 5/6/7/8-seater), structural conditions, and HVAC system component packaging in Indian vehicles, cabin cooling performance nose temperature will vary from vehicle to vehicle.

 According to the test conditions outlined in Annexure A table 1, at idle (0 speed), the compressor will operate at its lowest cooling efficiency, making it challenging to achieve a nose temperature of 24°C at the end of the test

		The nose-level acceptance criteria will vary across different vehicle segments and should be declared by the respective vehicle manufacturers. 



		Will again be reviewed in next meeting. 





		8. 

		PKM

		5.1.6.6

		

		Tech

		24 degree C is ideal. However, a tolerance of ± 1 °C should also be specified on 24 °C value. 

		

		



		9. 

		SIAM

		New Clause 5.1.7

		---

		te

		· Proposed addition of new clause 5.1.7 in Para ‘5.1 Cool Down Test’

Proposed acceptance criteria for N2/N3 category vehicles is based on human comfort condition at higher ambient temperatures.

		5.1.7 Acceptance criteria for cool down test:

The average of all vent outlet temperatures at the end of dynamic test (i.e. 40th minute) shall be less than or equal to 23°C for N2 & N3 category vehicles.

		Will again be reviewed in next meeting. 





		10. 

		ARAI

		Page 4, after clause No. 6

		

		te

		Comment: Insert new clause 7.0 after existing clause 6.0



(Justification: Clause 7 is inserted to have clarity on variant selection for testing.)



		“7.0 Worst case Criteria for cool down test vehicle  selection

7.1 Lowest corresponding engine RPM shall be selected for testing

7.1.1  Lowest final drive ratio

7.1.2  Lowest corresponding gear ratio 

7.1.3  Highest tyre rolling radius 



7.2  Test shall be carried out in case of any decrease in    compressor capacity. 

7.3   Highest volume cabin shall be selected for testing

7.4  Test shall be carried out in case of any change cabin model / insulation 

7.5  Test shall be carried out in case of any decrease in maximum speed of blower. 

		Will again be reviewed in next meeting. 





		11. 

		SIAM

		Page 4,

After Clause No. 6

		---

		te

		Comment: Insert new clause 7.0 after existing clause 6.0

(Justification: Clause 7 is inserted to have clarity on variant selection for testing.)

		Clause No. 7.0 Worst case Criteria for cool down test vehicle selection:

To select the worst-case vehicle for Type Approval Test and for extension of Type Approval for changes in technical specifications by the manufacturer, the following criteria shall be considered:

Clause No. 7.1 Lowest corresponding engine RPM shall be selected for testing as per test conditions mentioned in Annexure-A

Clause No. 7.2 Highest volume of cabin shall be selected for testing

Clause No. 7.3 In case of following changes, AC Cool Down test is necessary:

1. Decrease in engine RPM more than 10%

1. Decrease in AC compressor cooling capacity more than 10%

1. Increase in cabin volume more than 10%

Clause No. 7.4 In case of changes other than those listed above, test shall not be repeated for establishing Type approval or extension of type approval.

		Will again be reviewed in next meeting. 





		12. 

		SIAM

		Page 4, New Clause 6.3

		---

		te

		· Proposed addition of new clause 6.3 after existing clause no. 6.2 for Acceptance Criteria for drive away chassis in N2/N3 category vehicles

· Proposed acceptance criteria for N2/N3 category DAC vehicles is based on human comfort

condition at higher ambient temperatures.

		6.3 Acceptance criteria for drive away chassis (with closed temporary cabin):

The average of all vent outlet temperatures at the end of dynamic test (i.e. 40th minute) shall be less than or equal to 23°C for N2/N3 category vehicles when tested as per ‘Annex A’.

		Will again be reviewed in next meeting. 





		13. 

		SIAM

		---

		Page 5, Annex

A, Table 1

Sr. Nos. (ii) & (iii)

		ge

		· Reworded to include 30% RH value

Reworded to include 800 W/m2 value

		1. Relative humidity (percent)	More than 30 or more

Solar load (W/m2)	More than 800 or more

		ok



		14. 

		SIAM

		---

		Page 5, Annex

A, Table 1 Sr. Nos. (iv)

		te

		N1, N2 and N3 category vehicles may not reach 15°C rise above the ambient temperature during soaking.

		iv) Soaking duration (minutes) Time to reach at least 15 10 °C more than ambient (that is, 55 50°C average nose temperature at 40 °C ambient) and shall be more than or 1 hour whichever is earlier.

		Will again be reviewed in next meeting. 

For Truck difficult. Test facility for onroad test.



		15. 

		ARAI

		

		Page 5, Annex A, Table 2

		te

		Comment:  Footnote is proposed for Insertion after existing footnote under Table 2 for N2 and N3 vehicle categories. Also, foot note cross reference symbol   “ # ” is to be inserted under column 3 having heading “a (kmph) (*) Road/Climatic Chamber”. This will bring clarity regarding alternate option for N2 and N3 vehicle categories on Chassis dynamometer.



(Justification: Based on comparison tests, no major variation in test results were observed when tested with and without dyno. Hence alternative method is proposed for N2 and N3 vehicle categories. Highlighted text is added in the footnote).

		# Alternatively for N2 and N3 vehicle categories, the test may be conducted in a climatic chamber by selecting corresponding engine RPM, so as to simulate the running of vehicle on Chassis dynamometer.  

		Will be reviewed by members. Proper wording will be provided by ARAI.



		16. 

		PKM

		

		Table 2 NOTE

		Tech

		Option for test on road and climate chamber is already given in table 2. However, the detail test methodology through simulation needs to be given. Both the method can have some variation. Like to understand what was the variation observed even though it may not be major as this will give confidence to follow the alternative method. 

Climate chamber has been mentioned in the standard u8nder various clauses but the constructional details of the chamber is missing

In table 1 ambient temperature is given as 40 and more which is not correct. We should either give some range of temperature starting at 40 or a nominal temperature with a tolerance band..  

		

		Will be reviewed by members. Proper wording will be provided by ARAI.



		17. 

		SIAM

		---

		Page 5, Annex

A, Table 2

		te

		Changes proposed to footnote (as proposed in draft amendment 1) for climatic chamber test condition for enhanced clarity.

		Alternatively, the test may be conducted in a climatic chamber by selecting corresponding engine RPM at above mentioned vehicle speeds by keeping vehicle in stationary condition, so as to simulate the running of vehicle on

Chassis dynamometer.

		Will be reviewed by members. Proper wording will be provided by ARAI.
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		9th meeting of AUTOMOTIVE AIR-CONDITIONING AND MOBILE AIR-CONDITIONING PANEL OF REFRIGERATION AND AIR CONDITIONING SECTIONAL COMMITTEE, MED 03	

		Friday,

06 September 2024

		1100 – 1240 hrs

		Video Conferencing through Webex







Members Present:

1. Shri A. Badusha of ARAI (Acting Convener)

2. Shri Amit Patil of Mahindra 

3. Shri Arun Kumar of Maruti Suzuki

4. Shri Bala Subrahmanyam of ARAI

5. Shri Devinder of Mahindra

6. Shri Faustino of Ashok Leyland

7. Shri Gnanasekaran K of Renault India

8. Shri Gowrishankar of TATA motors

9. Shri Himanshu Bajpai of Subros

10. Shri Lokesh Mittalof Denso

11. Shri M U B Rao of Mahindra

12. Shri Mohit Tarwani of Mahindra

13. Shri Prasanna of TATA motors

14. Ms Pushpanjali of Mahindra

15. Shri Rajendra Khile of Renault India

16. Shri Ramkumar R of ARAI

17. Shri Sharad Bhole of TATA motors

18. Shri Sumit Kumar of Maruti Suzuki

19. Shri Suresh Tadigadapa of TATA motors

20. Shri V G Kulkarni of Mahindra

21. Varun Sharma of Mahindra; and

22. Shri Ved Gautam of Ashok Leyland.

ITEM 0       WELCOME AND OPENING REMARKS



0.1 MS welcomed the members present on behalf of HMED.



0.2 Convener welcomed the participants and hoped for fruitful deliberation during the meeting.



ITEM 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

The panel confirmed the Minutes of the 8th panel meeting held via WebEx on 02 September 2024.

ITEM 2 COMPOSITION OF THE PANEL

The Panel noted the composition.

Item 3	 ITEM FOR THE DISCUSSION

The panel deliberated comments of IS 14618:2022 received from various stakeholders, placed at Annex 2. 



ITEM 4 ANY OTHER BUSINESS



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











Annex 1



PROPOSED DRAFT AMENDMENT TO IS 14618:2022, PROVIDED BY ARAI



Doc : MED 03(####)



		For BIS USE ONLY



		Not to be used as an Amendment without permission of BIS 	









AMENDMENT NO. 1 

TO

IS 14618:2022 Automotive Vehicles - 

Air Conditioning and Heating Systems 

Thermal Performance - Method of Measurement

             

(Page 3, clause no. 5.1.6.5) — Insert the following clause after the existing clause 5.1.6.5:



“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall be 24○ C.”

(Justification: Addition of clause 5.1.6.6 is proposed considering comfort of occupant(s))



(Page 4, clause No. 6) ─ Insert the following new clause after clause 6.

“7. Worst case Criteria for cool down test vehicle selection

7.1   Lowest corresponding engine RPM shall be selected for testing

7.1.1 Lowest final drive ratio

7.1.2 Lowest corresponding gear ratio 

7.1.3 Highest tyre rolling radius 

7.2   Test shall be carried out in case of any change in AC components 

7.3    Highest volume cabin shall be selected for testing

7.4    Test shall be carried out in case of any change cabin model / insulation 

(Justification: Clarity on variant selection for testing.)

(Page 5, Annex A, Table 2) ─ Substitute the following footnote for existing footnote under Table 2.

Table 2 Vehicle Speed 

( Table 1 ) 

		Sl No. 

		Vehicle Category 

		a (kmph) (*) Road/Climatic Chamber 

		b (kmph) (*) Road/Climatic Chamber 



		(1) 

		(2) 

		(3) 

		(4) 



		i) 

		M1, M2 

		50 ± 5 

		80 ± 5 



		ii) 

		N1, N2 and N3 

		40 ± 5 #

		60 ± 5 







(*) Vehicle speed selection as per the table or lower depending on the speed limit restrictions.  Alternatively, the test may be conducted in a climatic chamber by selecting corresponding engine RPM, so as to simulate the running of vehicle on Chassis dynamometer.

(Justification: Based on comparison tests, no major variation in test results were observed when tested with and without dyno. Hence alternative method is proposed. Highlighted text is added in the footnote).

(MED 03)







Annex 2



Comments received on IS 14618:2022



		Sl No.

		Abbreviation 

of the Commentator/

Organization

		Clause/ Subclause No.



		Paragraph No. /

Figure No. / 

Table No.

		Comments/Suggestions along with Justification for the Proposed Change

		Proposed Change/Modified Wordings

		ARAI comments 

dated  4th Sep 2024

		Panel Recommendation in 9th meeting



		

		(1)

		(2)

		(3)

		(5)

		(6)

		(7)

		(8)



		1. 

		ARAI

		Title page and Page 1



		

		Proposal to modify title



(Justification: Since acceptance criteria is added for N2 & N3, hence title modification is proposed.)

· 

		ARAI original proposal:

Automotive Vehicles - Air Conditioning and Heating Systems Thermal Performance - Method of Measurement and the Acceptance criteria.

Proposal from  MSIL: 

Automotive Vehicles - Air Conditioning and Heating Systems Thermal Performance - Method of Measurement and the Acceptance criteria in N2 & N3 Vehicles.





		 It may be noted that GSR 886 ( E ) dated 8th December 2023, specifically mentions AC performance requirements for N2 & N3 categories.

The Scope of the Indian standard covers all vehicle categories and it would not be correct to alter the scope with reference to N2 and N3 performance.

Therefore, the comments from MSIL is not acceptable.

		The panel acknowldeged the ARAI comment dated 4th Sep 2024 and recommended to replace ‘Method of Measurement’ with ‘Specification’, and accordingly do editorial correction in the scope of IS 14618:2022 . 



		2. 

		SIAM

		Page 1,

Clause No. 1.2

		---

		Proposed test standard was developed exclusively for ICE powertrain vehicles. All mentioned test procedures and test conditions in this standard covers only ICE powertrain vehicles of M1, M2,N1,N2 and N3 categories.

Committee to develop separate standard for hybrid and/or electric vehicles once vehicle drive patterns have evolved











		This standard is applicable to vehicles of M1, M2, N1, N2, and N3 category as per IS 14272 provided with air conditioning and heating systems based on vapor compression refrigeration cycle drawing power from the vehicle engine. This standard doesn’t apply for hybrid or electrical vehicle models.

		GSR 886 is mandating fitment of AC for all N2 & N3 category vehicles irrespective of power train.

This standard specifies the measurement methodology for vehicles which has no bearing with power train.

Hence, proposal from SIAM may not be in line with the intent of the notification.





		The panel deliberated at length and discussed that this standard doesn’t apply for hybrid and electrical vehicle models considering clause 1.2 and 1.3. 



The panel requested TATA Motors to provide draft test methods for hybrid and electrical vehicle in parallel to all the applicable tests defined in IS 14618:2022.



Meanwhile, panel requested ARAI  and it also agreed to consult with CA in MoRTH with regard to inclusion of hybrid and electrical vehicles in IS 14618:2022 by the next meeting.



Based on the inputs from MoRTH, the panel recommended to formulate test method and acceptance criteria for hybrid/electrical vehicle also in the next amendment (no.2).



		3. 

		SIAM

		Page 2, Clause No. 5.1.1

		---

		· Sleeper berths in N2 and N3 category vehicles are not to be considered as seats.

· Most used thermocouples across automotive industry (e.g., K-type) have minimum accuracy of

± 2°C.

		Vehicle Preparation

Sensors, such as, thermocouples for recording temperatures at nose levels of all occupant seating positions shall be fitted with recording instruments having an accuracy of ± 1 °C 2 °C. However, sleeping occupant

position(berth) shall not be considered as seating position.

		· ± 2°C accuracy proposed by SIAM is acceptable.



· Since standard is clearly mentioning about seating positions only, specific text related to sleeper berth is not warranted.

		The panel accepted the comment to replace accuracy of  ± 1°C with ‘± 2°C’.



The panel also deliberated that since standard is clearly mentioning about seating positions only, specific text related to sleeper berth is not required.



		4. 

		SIAM

		Page 2, Clause No.

5.1.4(e)













		---

		The word “door” is proposed to be corrected as “doors”.

		After above step, all doors and windows of vehicle shall be closed and solar load lamps to be started as per mentioned environment conditions.

		Acceptable.

		The panel accepted the editorial comment.



		5. 

		ARAI

		Page 3, after clause No. 5.1.6.5

		

		Comment: Insert new clause after 5.1.6.6 the existing clause 5.1.6.5



(Justification: Addition of clause 5.1.6.6 is proposed to introduce acceptance criteria and to introduce minimum performance requirements of the air-conditioning systems.)



		Original proposal from ARAI:

“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall not exceed 24○ C.”



Proposal from  MSIL: 

5.1.6.6 Acceptance Criteria for N2 & N3 Vehicles: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall not exceed 24○ C.”











		As discussed in the MED03 panel and with reference to applicability of notification GSR 886, specific mention of N2 & N3 is not required.



ARAI Revised proposal: 

5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of dynamic test (i.e. At the end of 40th minute) conducted as specified in Annex A of this standard shall not exceed                              24 ± 2O C.



		The panel deliberated at length. Consensus on the temperature limit could not be achieved as some members proposed for 24 ± 2O C considering the cooling comfort range of an average person while some member for 24 ± 4O C considering the previous test data of manufacturers.



Panel requested ARAI  and it also agreed to consult with CA in MoRTH with regard to the above temperature by the next meeting.



However, panel apprised that M1, M2 and N1 vehicles have AC comfort level different that N2 and N3 vehicles. So, panel recommended to specify acceptance criteria for M1, M2 and N1 vehicles in the next amendment (no.2).



(Panel also noted the editorial error in defining maximum temperature limit.) 



		6. 

		Subros

		clause 5.1.6.5

		Amendment -1 “5.1.6.6 Acceptance Criteria:

		 Correction t requirement in acceptance criteria as per AMENDMENT NO. 1 

TO

IS 14618:2022 Automotive Vehicles - 

Air Conditioning and Heating Systems 

Thermal Performance - Method of Measurement











		(Page 3, clause no. 5.1.6.5) — Insert the following clause after the existing clause 5.1.6.5:



“5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of test conducted as specified in Annex A of this standard shall be reported for reference purpose (High Pressure tripping should not occur during the test )

(Justification: Addition of clause 5.1.6.6 is proposed considering comfort of occupant(s) during city traffic / idle  running condition )







		ARAI Revised proposal: 

ARAI Revised proposal: 

5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of dynamic test (i.e. At the end of 40th minute) conducted as specified in Annex A of this standard shall not exceed                                 24 ± 2O  C.



		See recommendation at Sl no. 5.



		7. 

		JSW MG MOTOR INDIA PVT LTD.

		5.1.6.6 Acceptance Criteria

		Page 3

		M1 category : Given the current vehicle segments (Sedan/Hatchback, SUV/MPV) cabin sizes, seating arrangements (such as 5/6/7/8-seater), structural conditions, and HVAC system component packaging in Indian vehicles, cabin cooling performance nose temperature will vary from vehicle to vehicle.

 According to the test conditions outlined in Annexure A table 1, at idle (0 speed), the compressor will operate at its lowest cooling efficiency, making it challenging to achieve a nose temperature of 24°C at the end of the test

		The nose-level acceptance criteria will vary across different vehicle segments and should be declared by the respective vehicle manufacturers. 



		As discussed in the MED03 panel and with reference to applicability of notification GSR 886, specific mention of M1 is not appropriate.



ARAI Revised proposal: 



5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of dynamic test (i.e. At the end of 40th minute) conducted as specified in Annex A of this standard shall not exceed                              24 ± 2O  C.



		See recommendation at Sl no. 5.



		8. 

		PKM

		5.1.6.6

		

		24 degree C is ideal. However, a tolerance of ± 1 °C should also be specified on 24 °C value. 

		

		ARAI Revised proposal: 

5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of dynamic test (i.e. At the end of 40th minute) conducted as specified in Annex A of this standard shall not exceed                    24 ± 2O C.



		See recommendation at Sl no. 5.



		9. 

		SIAM

		New Clause 5.1.7

		---

		· Proposed addition of new clause 5.1.7 in Para ‘5.1 Cool Down Test’

Proposed acceptance criteria for N2/N3 category vehicles is based on human comfort condition at higher ambient temperatures.









		5.1.7 Acceptance criteria for cool down test:

The average of all vent outlet temperatures at the end of dynamic test (i.e. 40th minute) shall be less than or equal to 23°C for N2 & N3 category vehicles.

		Refer ARAI Revised Proposal on clause 5.1.6.6 addressing nose level temperature requirement. 



ARAI Revised proposal: 

5.1.6.6 Acceptance Criteria: The average of all nose level temperatures at the end of dynamic test (i.e. At the end of 40th minute) conducted as specified in Annex A of this standard shall not exceed                     24 ± 2O C.



Hence the measurement at Vent Outlet position is not appropriate.













		See recommendation at Sl no. 5.



		10. 

		ARAI

		Page 4, after clause No. 6

		

		Comment: Insert new clause 7.0 after existing clause 6.0



(Justification: Clause 7 is inserted to have clarity on variant selection for testing.)



		“7.0 Worst case Criteria for cool down test vehicle  selection

7.1 Lowest corresponding engine RPM shall be selected for testing

7.1.1  Lowest final drive ratio

7.1.2  Lowest corresponding gear ratio 

7.1.3  Highest tyre rolling radius 



7.2  Test shall be carried out in case of any decrease in    compressor capacity. 

7.3   Highest volume cabin shall be selected for testing

7.4  Test shall be carried out in case of any change cabin model / insulation 

7.5  Test shall be carried out in case of any decrease in maximum speed of blower. 



		ARAI Revised Proposal:

7.0 Worst case Criteria for cool down test vehicle  selection:

To select the worst-case vehicle for Type Approval Test and for extension of Type Approval for changes in technical specifications by the manufacturer, the following criteria shall be considered:

7.1 Lowest corresponding engine RPM shall be selected for testing as per test conditions mentioned in Annexure-A

7.2 Highest volume of cabin shall be selected for testing

7.3 In case of following changes, AC Cool Down test is necessary:

1. Decrease in engine RPM by more than 8 %

1. Decrease in AC compressor cooling capacity by more than 5%

1. Increase in cabin volume by more than 5%

1. Decrease in Blower capacity by more than 5%

1. Decrease in Evaporator capacity by more than 5%

1. Decrease in Condenser capacity by more than 5%

1. Change in cabin model / Insulation

Clause No. 7.4 In case of changes other than those listed above, test shall not be repeated for establishing Type approval or extension of type approval.

		The panel acknowldeged the ARAI comment dated 4th Sep 2024 and recommended to replace 5% with ‘8%’ in proposed 7.3 (b), (c), (d), (e) and (f).





		11. 

		SIAM

		Page 4,

After Clause No. 6

		---

		Comment: Insert new clause 7.0 after existing clause 6.0

(Justification: Clause 7 is inserted to have clarity on variant selection for testing.)

		Clause No. 7.0 Worst case Criteria for cool down test vehicle selection:

To select the worst-case vehicle for Type Approval Test and for extension of Type Approval for changes in technical specifications by the manufacturer, the following criteria shall be considered:

Clause No. 7.1 Lowest corresponding engine RPM shall be selected for testing as per test conditions mentioned in Annexure-A

Clause No. 7.2 Highest volume of cabin shall be selected for testing

Clause No. 7.3 In case of following changes, AC Cool Down test is necessary:

1. Decrease in engine RPM more than 10%

1. Decrease in AC compressor cooling capacity more than 10%

1. Increase in cabin volume more than 10%

Clause No. 7.4 In case of changes other than those listed above, test shall not be repeated for establishing Type approval or extension of type approval.

		ARAI Revised Proposal:

7.0 Worst case Criteria for cool down test vehicle  selection:

To select the worst-case vehicle for Type Approval Test and for extension of Type Approval for changes in technical specifications by the manufacturer, the following criteria shall be considered:

7.1 Lowest corresponding engine RPM shall be selected for testing as per test conditions mentioned in Annexure-A

7.2 Highest volume of cabin shall be selected for testing

7.3 In case of following changes, AC Cool Down test is necessary:

a. Decrease in engine RPM by more than 8 %

b. Decrease in AC compressor cooling capacity by more than 5%

c. Increase in cabin volume by more than 5%

d. Decrease in Blower capacity by more than 5%

e. Decrease in Evaporator capacity by more than 5%

f. Decrease in Condenser capacity by more than 5%

g. Change in cabin model / Insulation

Clause No. 7.4 In case of changes other than those listed above, test shall not be repeated for establishing Type approval or extension of type approval.

		See recommendation at Sl no. 10.



		12. 

		SIAM

		Page 4, New Clause 6.3

		---

		· Proposed addition of new clause 6.3 after existing clause no. 6.2 for Acceptance Criteria for drive away chassis in N2/N3 category vehicles

· Proposed acceptance criteria for N2/N3 category DAC vehicles is based on human comfort condition at higher ambient temperatures.



















		6.3 Acceptance criteria for drive away chassis (with closed temporary cabin):

The average of all vent outlet temperatures at the end of dynamic test (i.e. 40th minute) shall be less than or equal to 23°C for N2/N3 category vehicles when tested as per ‘Annex A’.

		ARAI recommendation as follows:



Add clause

5.1.7 In the case of drive away chassis vehicles, a representative or mock up cabin with recommended volume & insulation shall be tested for establishing compliance to the stated AC performance requirements.



Recommendation regarding cabin dimensions insulations etc., shall be part of the body building instructions and be made available in the owner’s manual.





























		The panel acknowldeged the ARAI comment dated 4th Sep 2024 and apprised that this is a recommendatory  clause for testing of drive away chassis vehicles. So, the panel accepted the comment to include it in optional/recommendatory clause.



		13. 

		SIAM

		---

		Page 5, Annex

A, Table 1

Sr. Nos. (ii) & (iii)



		· Reworded to include 30% RH value

Reworded to include 800 W/m2 value

		1. Relative humidity (percent)	More than 30 or more

Solar load (W/m2)	More than 800 or more

		Acceptable.

		The panel accepted the comment.



		14. 

		SIAM

		---

		Page 5, Annex A, Table 1 Sr. Nos. (iv)

		N1, N2 and N3 category vehicles may not reach 15°C rise above the ambient temperature during soaking.

		iv) Soaking duration (minutes) Time to reach at least 15 10 °C more than ambient (that is, 55 50°C average nose temperature at 40 °C ambient) and shall be more than or 1 hour whichever is earlier.

		SIAM proposal is not acceptable as it does not satisfy the intent of the test.

		The panel did not accept the comment of SIAM.



		15. 

		ARAI

		

		Page 5, 

Annex A, 

Table 2

		Comment:  Footnote is proposed for Insertion after existing footnote under Table 2 for N2 and N3 vehicle categories. Also, foot note cross reference symbol   “ # ” is to be inserted under column 3 having heading “a (kmph) (*) Road/Climatic Chamber”. This will bring clarity regarding alternate option for N2 and N3 vehicle categories on Chassis dynamometer.

(Justification: Based on comparison tests, no major variation in test results were observed when tested with and without dyno. Hence alternative method is proposed for N2 and N3 vehicle categories. Highlighted text is added in the footnote).















		# Alternatively for N2 and N3 vehicle categories, the test may be conducted in a climatic chamber by selecting corresponding engine RPM, so as to simulate the running of vehicle on Chassis dynamometer.  

		SIAM proposal is acceptable.

		The panel noted that the test method is applicable to all the five categories M1, M2, N1, N2 and N3 as per scope of the standard. So, the panel accepted the comment but to remove the following words “for N2 and N3 vehicle categories”.



		16. 

		PKM

		

		Table 2 

NOTE

		Option for test on road and climate chamber is already given in table 2. However, the detail test methodology through simulation needs to be given. Both the method can have some variation. Like to understand what was the variation observed even though it may not be major as this will give confidence to follow the alternative method. 

Climate chamber has been mentioned in the standard u8nder various clauses but the constructional details of the chamber is missing

In table 1 ambient temperature is given as 40 and more which is not correct. We should either give some range of temperature starting at 40 or a nominal temperature with a tolerance band.

















		

		It is observed that comments offered by PKM is generic in nature. 

It may also be noted that the recommended Temperature, RH, Solar Load can be simulated as per standard inside a climatic chamber.

		See recommendation at Sl no. 15.



		17. 

		SIAM

		---

		Page 5, Annex

A, 

Table 2



		Changes proposed to footnote (as proposed in draft amendment 1) for climatic chamber test condition for enhanced clarity.

		Alternatively, the test may be conducted in a climatic chamber by selecting corresponding engine RPM at above mentioned vehicle speeds by keeping vehicle in stationary condition, so as to simulate the running of vehicle on Chassis dynamometer.

		SIAM proposal is acceptable.

		See recommendation at Sl no. 15.
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Doc : MED 03(####) WC



		For BIS USE ONLY



		Not to be used as an Amendment without permission of BIS









DRAFT AMENDMENT NO. 1 

TO

IS 14618:2022 Automotive Vehicles - 

Air Conditioning and Heating Systems 

Thermal Performance - Method of Measurement

             

(Title page and Page 1)- Substitute following title for existing title on both pages.

‘Automotive Vehicles - Air Conditioning and Heating Systems Thermal Performance – Specification’

(Page 1, Clause No. 1.1)- Substitute following for the existing:

‘1.1 This standard specifies performance and method of testing of an automotive air conditioning and heating system.

1.2 This standard is applicable to vehicles of M1, M2, N1, N2, and N3 category as per IS 14272 provided with air conditioning and/or heating systems based on vapor compression refrigeration cycle drawing power from the vehicle engine.

1.3 This standard does not apply to such automotive vehicles which are provided with a completely independent prime mover for the air conditioning system.

1.4 This standard is not applicable for electric vehicles. 

NOTE- The performance and method of testing of an automotive air conditioning and heating system for electric vehicles is under consideration by the Committee.’

(Page 2, Clause No. 5.1.1)- Substitute the following for the existing:



‘5.1.1 Vehicle Preparation:  Sensors, such as, thermocouples for recording temperatures at nose levels of all occupant seating positions shall be fitted with recording instruments having an accuracy of ± 2 °C.’



(Page 2, Clause No. 5.1.4 (e))- Substitute the following for the existing:



‘(e) After above step, all doors and windows of vehicle shall be closed and solar load lamps to be started as per mentioned environment conditions.’



(Page 3, clause no. 5.1.6.5) — Substitute the following for the existing:



‘5.1.6.5 Cabin temperature



a) Acceptance Criteria for Vehicle Categories of N2 and N3: The average of all nose level temperatures in the cabin at the end of dynamic test (i.e. at the end of 40th minute) conducted as specified in Annex A of this standard shall not exceed 27 O C.



b) Acceptance Criteria for Vehicle Categories of M1, M2 and N1: The maximum average value of all nose level temperatures in the cabin at the end of dynamic test (i.e. at the end of 40th minute) conducted as specified in Annex A of this standard, shall be as declared by the vehicle manufacturer.

 

NOTE - The limit for value of the nose level temperature for Acceptance Criteria for Vehicle Categories of N1, M1 and M2 is under consideration by the Committee.

5.1.6.6 In the case of drive away chassis vehicles, a representative or mock up cabin with recommended design shall be tested for establishing compliance to the specified performance requirements. 



NOTE - Recommended design which includes cabin dimension and insulations; shall be specified by the drive away chassis vehicle manufacturer. The body building instructions as well as the owner’s manual shall contain the recommended design specifications.’



(Page 3, clause no. 5.2.6.5) — Substitute the following for the existing:



‘5.2.6.5 Cabin temperature



a) Acceptance Criteria for Vehicle Categories of M1, M2, N1, N2 and N3: The minimum average value of all nose level temperatures in the cabin at the end of dynamic test (i.e. at the end of 40th minute) conducted as specified in Annex B of this standard, shall be as declared by the vehicle manufacturer.

 

NOTE – The limit for value of the nose level temperature for Acceptance Criteria for Vehicle Categories of M1, M2, N1, N2 and N3 is under consideration by the Committee.

5.2.6.6 In the case of drive away chassis vehicles, a representative or mock up cabin with recommended design shall be tested for establishing compliance to the specified performance requirements. 



NOTE - Recommended design which includes cabin dimension and insulations; shall be specified by the drive away chassis vehicle manufacturer. The body building instructions as well as the owner’s manual shall contain the recommended design specifications.’



(Page 4, clause No. 6) - Insert the new clause 7.0 after this clause.

‘7.0 Worst case Criteria for cool down test vehicle selection:

To select the worst-case vehicle for Type Approval Test and for extension of Type Approval for changes in technical specifications by the manufacturer, the following criteria shall be followed:

1. Lowest corresponding engine RPM shall be selected for testing as per test conditions mentioned in Annex-A

2. Highest volume of cabin shall be selected for testing

3. In case of following changes, AC Cool Down test is mandatory:

a) Decrease in engine RPM by more than 8 percent.

b) Decrease in AC compressor cooling capacity by more than 8 percent.

c) Increase in cabin volume by more than 8 percent.

d) Decrease in Blower capacity by more than 8 percent.

e) Decrease in Evaporator capacity by more than 8 percent.

f) Decrease in Condenser capacity by more than 8 percent.

g) Change in cabin model / Insulation material.



In case of changes other than those listed above, test may not be repeated for establishing Type approval or extension of type approval.’








(Page 5, Annex A, Table 1, Sr. Nos. (ii) & (iii)) - Substitute the following for the existing: 

		

		Relative humidity (percent)

		≥ 30



		Solar load (W/m2)

		≥ 800







(Page 5, Annex A, Table 2) - Substitute the following table for the existing:



‘Table 2 Vehicle Speed 

( Table 1 ) 

		Sl No. 

		Vehicle Category 

		a (kmph) Road/Climatic Chamber 

		b (kmph) Road/Climatic Chamber 



		(1) 

		(2) 

		(3) 

		(4) 



		i) 

		M1, M2 

		50 ± 5 

		80 ± 5 



		ii) 

		N1, N2 and N3 

		40 ± 5 

		60 ± 5 







NOTES -

1 Vehicle speed selection as per the table or lower depending on the speed limit restrictions.                                

2 Alternatively, the test may be conducted in a climatic chamber by selecting corresponding engine RPM at above mentioned vehicle speeds by keeping vehicle in stationary condition, so as to simulate the running of vehicle on Chassis dynamometer.’
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Soaking test for N2 and N3 vehicles as per 


IS 14618:2022 – Experimental data for 


updating Soaking Requirement


1


23rd Sept 2024







Copyright, Confidential, Tata Motors Limitedc


Hot soaking test procedure as per IS 14618:2022 clause no. 5.1.4 and Annex-A


2


3 different type vehicles were identified for evaluating soaking tests


• Type1 vehicle - N3 sleeper cabin


• Type2 vehicle- N3 sleeper cabin


• Type3 vehicle – N2 non-sleeper cabin
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Type-1 Cabin
Time 


(minutes)
Average Nose 


(°C)
0 38.6
5 38.8


10 40.4
20 43.9
30 46.3
40 47.8
50 48.9
60 49.8
70 50.6


Hot Soaking Result: Type-1 Cabin (N3 category)


Type-1 cabin could achieve 49.8 °C after 1 hour of soaking at 40 °C ambient as per IS 14618:2022 standard; 


HOWEVER, COULD NOT REACH 55°C
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Hot Soaking Result: Type-2 Cabin (N3 category)


Type-2 Cabin
Time 


(minutes)
Average Nose 


(°C)
0 38.1
5 38.4


10 41.0
20 45.1
30 47.5
40 48.9
50 50.0
60 50.8
70 51.4


Type-2 cabin could achieve 50.8 °C after 1 hour of soaking at 40 °C ambient as per IS 14618:2022 standard; 


HOWEVER, COULD NOT REACH 55°C
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Hot Soaking Result: Type-3 Cabin (N2 category)


Type-2 Cabin
Time 


(minutes)
Average Nose 


(°C)
0 38.4
5 39.9


10 42.7
20 46.8
30 49.3
40 50.9
50 52.1
60 52.9
70 53.6


Type-3 cabin could achieve 52.9 °C after 1 hour of soaking at 40 °C ambient as per IS 14618:2022 standard; 


HOWEVER, STILL COULD NOT REACH 55°C
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Summary and Suggested Way forward 


• 3 different types of N3 cabins (sleeper) and N2 cabin ( non-sleeper) were tested in Climatic Chamber to verify and evaluate the 
achievable soak temperatures as per IS 14618:2022 standard.


• 49.8 °C to 52.9 °C average nose level temperature achieved in tested vehicles at the end of One hour soaking period; thus it is 
getting established/proved that more than one hour would be required to attain 55 °C average nose level temperature                 
(the upper limit for soak period is not known and it would not be definitive, much in excess of one hour). 


• Thus the soaking temperatures reached are depending on:
• Volume of the cabin (m3)
• Inclination angles of the windscreen or windows
• Type of insulations
• Areas of insulation inside the cabin
• Leakages of the cabin body


Based on the evaluated tested data, we kindly request sub-committee to consider the following statement mentioned in BLUE font 
can be substituted for existing text (mentioned in Black Bold font below) in ANNEX A:


“Time to reach at least 15°C more than ambient (that is, 55 °C average nose temperature at 40 °C ambient) and shall be 
more than 1 h”
Time to reach at least 10°C more than ambient (that is, 50°C average nose temperature at 40 °C ambient) and shall be at 
least 1 h . 


6
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END


7
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  MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		19th panel meeting on IS 11329 'Finned type heat exchanger' of Refrigeration and air Conditioning Sectional Committee, MED 03	

		Thursday

05 September 2024

		1430 hrs onwards

		Video Conferencing through WEBEX







Members present:

1. Shri Shankar Sapaliga (Convener);

2. Shri Dipak Bisht of Amber;

3. Shri Harish Singh of Amber;

4. Shri Paramveer of Amber;

5. Shri Sandip Panmand of Amber;

6. Shri Sunil Jain of Blue Star;

7. Shri Jitendra Bonde of Prijai;

8. Shri Rahul Ramtekkar of JCI-Hitachi;

9. Ms Heena Galani of JCI-Hitachi;

10. Shri Santosh Kumar Singh of Daikin;

11. Shri Sheel Bharti of Daikin;

12. Shri Aditya Anil of LG;

13. Shri Narendra Shedge of Godrej; and

BIS Directorate:

14. 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 Shri Shankar Sapaliga, Convener welcomed the participants, apprised the members of agenda of this meeting and hoped for fruitful deliberation during the meeting.



Item 1 CONFIRMATION OF MINUTES

The Panel confirm the minutes of the 18th meeting held on 27 June 2024 and which was circulated on 27 June 2024.

Item 2 COMPOSITION OF THE PANEL

The panel noted the composition.

Item 3 ITEM FOR DISCUSSION

The panel deliberated on the following comment on IS 11329:2018 as follows:



		Sl.

No.



		Organization

		Clause/Subclause/

para/table/fig.

No. commented

		 Comments



		Justification



		Proposed

change



		Panel Recommendation



		1

		JCI-Hitachi

		4.1.1.2

		Delete Fig 3

		The definition is sufficient to describe the “Copper inner groove/micro groove tube and aluminium fin”  type of Heat exchanger and the diagram will be added in IS 10773 in detail.

		Delete Fig 3 from IS 11329

[image: ]

		The panel accepted the comment as more clear figure has been incorporated in the revised draft of IS 10773 while here in IS 11329, this figure is for information only.



		2

		JCI-Hitachi

		4.1.1.2

		Add outer dia = 5 mm

		The copper tubes with outer dia = 5 mm can be added. 

		These types of heat exchangers are made of inner grooved copper tube (IGT) (Outer dia >= 5 mm) or micro groove copper tube (Outer dia < 5mm) and aluminium plate fins with collar packs.

		The panel did not accept the comment as the outer diameter limit change over time.



		4

		JCI-Hitachi

		Annex B

		the composition does not cover, oxygen free copper, C1020 , 99.96 % min Cu and Phosphorous Nill, which may be used in Future considering the corrosion related requirements and leakage issue.

		

		B-1 CHEMICAL COMPOSITION (wt. percent)

		Elements 

		C12200 / C1220T

		C1020



		Cu 

		99.90 min

		99.96 min



		Pb 

		—

		—



		Sn 

		—

		—



		Fe 

		—

		—



		Al 

		—

		—



		Mn 

		—

		—



		As 

		—

		—



		Ni 

		—

		—



		Zn 

		—

		—



		P 

		0.015-0.040

		—







		Shri Rahul apprised the members that phosphorus free copper variety are being used and may be included in the chemical composition list. The panel accepted the comment. 



		5

		JCI-Hitachi

		5.1(a)

		IS 1545 shall be referred for copper alloys if used.

		IS 1545 is under QCO and standard is for copper alloy tubes used for condensers and heat exchangers and as new alloys are used so the standard can be referred.

		Copper tube — Copper tube material composition and mechanical properties shall conform to IS 10773 or IS 1545. Dimensions and tolerances shall be as agreed between buyer and supplier.

Note: for IGT a new standard is expected to be released soon by BIS.

		The panel recommended to modify 5.1(a) as follows:



Copper tube — Copper tube shall conform to IS 10773 or IS 1545 or as per the

requirements listed in Annex B. Dimensions and tolerances of the tubes shall be as agreed between manufacturer and purchaser.



		6

		JCI-Hitachi

		5.1(b)

		Clause no. of IS 737 need to be mentioned for chemical composition of tubes

		As IS 737 is not about tubes and about strips so need to refer clause no. for material composition. Mechanical properties to be referred from which standard is still not clear.

		Aluminium tube — Aluminium tube material composition shall conform to sec 6 of IS 737 and mechanical properties shall conform to______________??? . Normal used grades are 51000B / Equivalent aluminium alloy grade AA 3003.Dimensions and tolerances shall be as agreed between buyer and supplier. 



		The panel did not accept the comment as Annex C is already incorporated in IS 11329 for aluminium material requirements.



		7

		JCI-Hitachi

		5.1(c)

		Clause no. of IS 737 need to be mentioned for chemical composition of tubes

		As IS 737 is not about tubes and about strips so need to refer clause no. for material composition. Mechanical properties to be referred from which standard is still not clear.

		Aluminium micro channel tube — Aluminium micro channel tube material composition shall conform to clause 6 of IS 737 and mechanical properties shall conform to________???. Normal used grades are AA 19002 coated outside with zinc amount with recommended value of 10gm/m2.Dimensions, tolerances and surface coating shall be as agreed between buyer and supplier. 

		The panel noted that this clause has already been deleted in Amendment no. 2. So, recommended to drop this item as this is already covered in 5.2(b).



		8

		JCI-Hitachi

		5.2(a)

		Clause no. of IS 737 need to be mentioned for chemical composition and mechanical properties of fins

		Aluminium fin material composition chemical properties and mechanical properties need to be referred as if whole standard is referred then the fin thickness below 0.15 mm are out of scope.

		Aluminium fin — Aluminium fin material composition shall conform to clause 6 of IS 737 and mechanical properties shall conform to clause 7 of IS 737.Normal used grades are 52000 / Equivalent aluminium alloy grade AA 8011. Dimensions, tolerances and surface coating shall be as agreed between buyer and supplier.



		The panel did not accept the comment as Annex C is already incorporated in IS 11329 for aluminium material requirements.



		9

		JCI-Hitachi

		5.2(b)

		Dimensions, tolerances and surface coating needs to be mentioned

		Dimensions, tolerances and surface coating vary from supplier to supplier so shall be as agreed by buyer

		Aluminium clad fin material — Aluminium fin material  normal used grade is AA 3003 with AA 4343 clad 10 percent on both side. Dimensions, tolerances and surface coating shall be as agreed between buyer and supplier.



		The panel noted that this clause has already been deleted in Amendment no. 1. So, recommended to drop this item.



		10

		Voltas

		5.3(b)

		As per 5.3 b) of IS 11329 : 2018, ‘ Aluminium sheet — Aluminium tube material shall conform to IS 737 or International Standard’ . But IS 737:2008,  says the thickness from 0.15mm to 0.25 mm, whereas AC industry use 0.1mm or less , therefore IS 737:2008 is not applicable.  

		As per 5.3 b) of IS 11329 : 2018, ‘ Aluminium sheet — Aluminium tube material shall conform to IS 737 or International Standard’ . But IS 737:2008,  says the thickness from 0.15mm to 0.25 mm, whereas AC industry use 0.1mm or less , therefore IS 737:2008 is not applicable.  

		to modify the 5.3 b) of IS 11329: 2018 to specifically refer the applicable clauses of IS 737.

		MS apprised the members of this comment of Voltas. The panel deliberated that aluminium material composition should conform to clause 6 of IS 737 :2008 and Annex C. However, before making the final recommendation, the panel requested the members to review clause 5.3 (b) and provide recommendation through email.









Item 4 ANY OTHER BUSINESS

There being no other business, the meeting ended with a hearty vote of thanks to the Chair and members present.
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VOICE.COMMENTS.3315.24 (1).docx
		Template for comments and secretariat observations

		Date: 

		Document: ISO/







		1

		2

		3

		4

		5

		6

		7



		MB1


		Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)

		Paragraph/
List item/
Note/
(e.g. Note 2)

		Type of com-ment2

		Comment (justification for change)

		Proposed change

		Secretariat observations
on each comment submitted









		Template for comments and secretariat observations

		Date: 17/09/2024

		Document: IS 3315: 2024

		Project: MED 03 SPEC







		MB/NC1/

Page

		Line number

(e.g. 17)

		Clause/ Subclause

(e.g. 3.1)

		Paragraph/ Figure/ Table/

(e.g. Table 1)

		Type of comment2

		Comments

		Proposed change

		Observations of the secretariat









		i

		16

		FOREWORD

		3

		GENERAL

		A major test on EER added in the Spec is missing

		Need to be added

		



		1

		New

		3.0 DEFINITION

		8

		GENERAL

		No mention about Energy Efficiency Ratio(EER)

		To add for Clarity

		



		2

		38

		7 Test Condition

		7.5

		TECHNICAL

		The Evaporation Medium and components for determining Cooling Efficiency………..

		The Evaporation Medium(WATER OF HARDNESS/TDS OF MAX. 350 ) and components for determining Cooling Efficiency. VERY INPORTANT TO JUDGE AS “COOLING IS CAUSED BY EVAPORATION” , THE PRINCIPLE OF THIS COOLER. HARDER WATER WOULD IMPAIR THE COOLING EFFICIENCY IN THE BEGINNING OF USAGE ITSELF AS CHOKES THE PORUSNESS FILTERS MAINLY MADE OF WOODEN FIBRES/STRAWS

		



		3

		1

		8, PERFORMANCE REQUIREMENTS

		3

		TECHNICAL

		COOLING EFFICIENCY DETAILS MISSING

		NEED TO BE ADDED

		



		3

		24

		TABLE 1

		TABLE 1

		GENERAL

		Minimum EER  for Air Coolers

		PL. CLARIFY IF IT IS EER OR SERVICE VALUE

		



















1	MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)	** = ISO/CS editing unit

2	Type of comment:	ge = general	te = technical 	ed = editorial 

NB	Columns 1, 2, 4, 5 are compulsory.

page 1 of 1

FORM 13B (ISO) version 2001-09

1	MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)

2	Type of comment:	ge = general	te = technical 	ed = editorial 

page 1 of 1

ISO/IEC/CEN/CENELEC  electronic balloting commenting template/version 2012-03
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 MINUTES

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk73433883]4th meeting of Panel on Air Coolers under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Friday,

06 September 2024

		1415 -1500 h 

		Video Conferencing through WebEx









Members Present:

1. Shri Srinivasu of Voltas, (Convener);

2. Shri V Manjunath of UL;

3. Shri Narendra Shedge of Godrej;

4. Shri Bharat Satija of Orient Electric

5. Shri Ajit Singh of Orient Electric;

6. Shri Dwijen Baruah of Symphony;

7. Shri Dev Gautam of Kenstar;

8. Shri Yogesh Pargaonkar of Kenstar; 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 OF THE LAST MEETING



The Panel confirmed the minutes of the 3rd panel meeting held on 10 May 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 3rd meeting 

		Present Status

		Recommendation of panel in 4th meeting



		1

		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.

		Respective panel members may update on the progress of work.



The panel may DISCUSS and RECOMMEND.



		Panel requested MS to send next meeting invite to organizations,  contact details of which will be provided by Shri Nishant Gupta.



Panel requested members to review IS 14220: 2018 and IS 9079:2018 for pumps specifications.



Panel again requested Shri Satish Kumar to provide details of Standards being used, for motors and fans/ blowers relevant to commercial air cooler.



Members were requested to review IEC 60335-2-88 and IEC 60335-2-98 for the safety clause. It requested MS to the softcopies of above IEC standards.



It again 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 and Shri V Manjunath.  



Dr Yash Shukla was not present during the meeting due to some other engagement. However, panel requested him for update on testing facilities available in India for the method of the measurement of air flow.



Panel again requested to provide draft sound requirements. Following members will provide their recommendation to the sound requirement: Shri Srinivasu, Shri V Manjunath and M/s HMX.







ITEM 4 ANY OTHER BUSINESS

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

		MEETING

		DAY & DATE

		TIME

		VENUE



		2nd Panel meeting on Heat Pump Water Heaters under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Wednesday, 

11 September 2024 

		0925 - 1030 Hrs

		Video Conferencing through WebEx









Member Present:

1. Shri P. K. Mukherjee (Convener);

2. Shri S. Chethan Tholpady from Copeland;

3. Shri Shankar Sapaliga from ICAI;

4. Ms Heena Ramsinghani from JCI-Hitachi;

5. Shri Rahul Ramtekkar from JCI-Hitachi;

6. Shri Jeyaprakash Gurusamy from Trane Technologies;

7. Shri Mittakola Venkanna from Trane Technologies;

8. Shri Nagaraj C. from Trane Technologies;

9. Shri V. Manjunath from UL;

10. Ms Priya Singh from Voltas;

11. Shri Anish A.from Voltas; 

12. Shri Srinivasu Vasu from Voltas;

Invitee:



13. Shri Rakesh Patel from ERDA;

14. Shri Kedar Patki from Kehems Technologies; and

BIS Directorate:



15. 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 Shri P K Mukherjee (Convener) welcomed all the members present. He informed the members of the growing industry for Heat Pump Water heaters. He further added ISO 19967-1:2019 has been identified for possible adoption or modification or independent indigenous standard for Heat pump water heaters. With this, he hoped for fruitful deliberation during the meeting.



Item 1 COMPOSITION OF THE PANEL

The Panel noted the composition and recommended to add following organizations with MED 03 approval: M/s Kehems Technologies pvt Ltd., M/s CPRI, M/s ERDA and M/s Intertek.

Item 2 CONFIRMATION OF THE MINUTES OF LAST MEETING

The panel confirmed the minutes of the 1st panel meeting held via WebEx on 08 May 2024 which was circulated on 13 May 2024. 



Item 3 ITEM FOR DISCUSSION

[bookmark: _Hlk176949550]The panel deliberated that there will be independent indigenous standard or modification or possible adoption of ISO 19967-1:2019 for Heat pump water heaters (HPWH). However, members noted that ISO 19967-1 prescribes only the test conditions and test procedure for determining the HPWH performance. So, in line with other product standard sunder the scope of MED 03, it would be advisable to develop a product standard on HPWH which would cover safety, construction, material, schedule of tests and test parameters etc

The panel discussed that first ISO 19967-1:2019 need to be reviewed by all members. During this meeting following points were discussed for defining the scope of the draft standard on Heat pump water heaters:

1. For performance, ISO 19967-1:2019 should be referred and for safety requirement, relevant part/sections of IEC 60335 like IEC 60335-2-21 ‘Household and similar electrical appliances - Safety - Part 2-21: Particular requirements for storage water heaters’ should be referred.

2. It was informed that for categorization of HPWH, following points will be kept in mind: Commercial/industrial/residential/specialized applications; rate of heating which may define tank capacity; power consumption; screw/rotary/reciprocating/scroll or hermetic/semi-hermetic compressors; single/three phase; sub-zero ambient temperature.

The panel to proceed further for working draft standard, formulated following working groups (WGs) for their recommendation on clauses of the draft standard as indicated in title of each WG:



a) WG for Scope

i) Shri P K Mukherjee (Lead);

ii) Shri Chethan Tholpady of Copeland;

iii) Shri Rahul Ramtekkar of JCI-Hitachi;

iv) Shri V. Manjunath of UL; and

v) Shri Srinivasu Moturi of Voltas.

b) WG for Construction and Installation

i) Shri Chethan Tholpady of Copeland (Lead);

ii) Shri Rahul Ramtekkar of JCI-Hitachi;

iii) Shri Kedar Patki of Kehems Technologies Pvt Ltd; and

iv) Shri Jeyaprakash Gurusamy of Trane Technologies.

c) WG for Instrumentation and Test Conditions

i) Shri V. Manjunath of UL (Lead);

ii) Shri Shankar Sapaliga of ICAI; and

iii) Shri Srinivasu Moturi of Voltas.

d) WG for Performance

i) Shri P K Mukherjee (Lead);

ii) Shri Shankar Sapaliga of ICAI;

iii) Shri Kedar Patki of Kehems Technologies Pvt Ltd; and

iv)  Shri Jeyaprakash Gurusamy of Trane Technologies;

e) WG for Safety Compliance

i) Shri Shankar Sapaliga of ICAI (Lead);

ii) Shri Rahul Ramtekkar of JCI-Hitachi;

iii) Shri Kedar Patki of Kehems Technologies Pvt Ltd;

iv) Shri Jeyaprakash Gurusamy of Trane Technologies; and

v) Shri V. Manjunath of UL.

With this, the panel decided to have next meeting after one month and have set deadline 15 October 2024 for first working draft standard.

Item 4 ANY OTHER BUSINESS

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

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk73433883]1st meeting of Working Group on Service Valves under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Monday

09 September 2024

		1415 -1530 hrs

		Video Conferencing through WebEx









Members Present:

1. Shri Srinivasu Moturi (Convener)

2. Ms Disha Singh, Daikin Air Conditioning India Private Limited; 

3. Shri Sheel Bharti, Daikin Air Conditioning India Private Limited;

4. Shri Santosh Kumar Singh, Daikin Air Conditioning India Private Limited; 

5. Shri Shankar Sapaliga, International Copper Association India, Mumbai; 

Invitee:



6. Shri Chandra Pathak of Intertek India Private Limited; and

BIS Directorate:



7. 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. He apprised the members of stop valves used in ACs and draft on the service valves provided by M/s Triton Valves. 





Item 1 COMPOSITION OF THE WORKING GROUP

The Working Group noted the composition.



Item 2 ITEM FOR DISCUSSION

a) The WG deliberated that service valves used in RAC are specific in nature. So, WG recommended to accept NWIP proposal on Service Valves related to HVAC.

The WG discussed the working draft provided by M/s Triton Valves as follows:

1. To redefine the scope to include capacities of valves to be covered in the draft standard.

2. Different material and different sizes of valves are there depending on application like chillers, Room ACs, ducted units, etc.

3. The scope of this draft standard should cover RAC appliances conforming to IS 1391 (Part 1 & 2):2023 or IS 8148 or VRF.

4. The valves requirements should be made considering heating and cooling both.

5. The diagram and dimensions of valves should be properly specified in the draft.

6. The WG requested Shri Santosh of Daikin to provide diagram/data/information on all types of valves like service valve/stop valve/shutoff valve along with capacity being used in various RAC applications and their product share. 

7. For each critical component of valve, material and dimension should be specified.

8. Note under 5.1 is an important requirement and should become mandatory clause.

9. The range of operating temperature as well as operating pressure should be defined for different kinds of refrigerants being used in RAC appliances conforming to IS 1391 (Part 1 & 2):2023 or IS 8148 or VRF. Finalized draft on electronic expansion valve will also be reviewed by the members for this requirement and other applicable requirement. The WG requested MS to share the finalized draft.



The WG recommended to transform this WG to Panel and recommended to include M/s Triton Valves Ltd., M/s UL, M/s Intertek and other nominations from MED 03.

ITEM 3 ANY OTHER BUSINESS

The WG decided to have its next meeting after one month. 



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

		MEETING

		DAY & DATE

		TIME

		VENUE



		[bookmark: _Hlk73433883][bookmark: _Hlk159934043]2nd meeting of WG - Circular Economy under Refrigeration and Air Conditioning Sectional Committee, MED 03

		Thursday

12 September 2024

		0920 – 1005 hrs

		Video Conferencing through WebEx









Members Present:

1. Shri P K Mukherjee (Convener);

2. Shri Manish Begad from Blue Star;

3. Shri Gaurav Mehtani from Daikin;

4. Shri Avinash Kumar from Honeywell;

BIS Directorate:

5. Shri K Venkateswara Rao, HMED; and

6. Ms Neha Thakur, MS MED 03.



Item 0       WELCOME AND OPENING REMARKS



0.1 Shri K Venkateswara Rao, HMED welcomed all the members present during the meeting. He apprised the members of the discussions during the meeting of Sustainability Consultative group held on 25 June 2024, that the groups will facilitate formulation of code of practice standard for sustainability for group of products or individual products. He added that Refrigeration and Air Conditioning sector has been growing and developing, so MED 03 has been identified to take lead in this area from Mechanical Engineering Department and this WG may be transformed to Panel for Sustainability under MED 03.  He also requested the members to provide plan of action for formulating standards on sustainability for AC/refrigeration/cooling equipment. With this he hoped for fruitful deliberation during the meeting.



0.2 Shri P K Mukherjee, Convener welcomed all the members present during the meeting. He apprised the members of the agenda of this meeting. He added that under MED 03, standard for circular economy should be formulated for refrigeration and air-conditioning equipment, which may be horizontal standard like IS 302-1. With this, he hoped for fruitful deliberation during the meeting.



Item 1 COMPOSITION OF THE WORKING GROUP

The Working Group noted the composition.



Item 2 CONFIRMATION OF THE MINUTES OF LAST MEETING

The WG confirmed the minutes of the 1st WG meeting held via WebEx on 05 March 2024.



Item 3 ITEM FOR DISCUSSION

		Sl No.

		Discussion Points

		Present Status

		Recommendation of WG during this meeting



		1

		Shri V Manjunath, Shri Kiran and Shri P K Mukherjee informed the following relevant TCs :



1) ISO TC 323 Circular Economy

2) IEC TC 111 Environmental standardization for electrical and electronic products and systems





Shri V Manjunath, Shri Kiran and Shri P K Mukherjee informed the following relevant TCs :



1) ISO TC 323 Circular Economy

2) IEC TC 111 Environmental standardization for electrical and electronic products and systems



Members also informed the following relevant ISO, IEC Standards for study:



a) ISO/FDIS 59010 Circular economy - Guidance on the transition of business models and value networks (Under development)

b) ISO/FDIS 59020 Circular economy - Measuring and assessing circularity performance (Under development)

c) IEC 63333:2023 General method for assessing the proportion of reused components in products

d) UL 3600 : 2023 Measuring and Reporting Circular Economy Aspects of Products, Sites and Organizations

Members requested MS to circulate the softcopies of above standards to the members once available for detailed study by the members.







		MS circulated following copies of ISO and IEC standard for study by the WG vide email dated 07 September 2024:

1. ISO 59010:2024 Circular economy — Guidance on the transition of business models and value networks.

2. ISO 59020:2024 Circular economy - Measuring and assessing circularity performance

3. IEC TR 63212:2020 Harmonization of environmental performance criteria for electrical and electronic products - Feasibility study

4. IEC 63333:2023 General method for assessing the proportion of reused components in products

The WG may DELIBERATE and RECOMMEND.



		WG deliberated in detail and recommended to adopt following ISO/IEC standards by the concerned TCs of BIS:

1. ISO 59010:2024 Circular economy — Guidance on the transition of business models and value networks.

2. ISO 59020:2024 Circular economy - Measuring and assessing circularity performance.

3. IEC TR 63212:2020 Harmonization of environmental performance criteria for electrical and electronic products - Feasibility study.

4. IEC 63333:2023 General method for assessing the proportion of reused components in products.

For the next meeting, the WG requested members to provide input on plan of action of formulation of sustainability standard, product-wise or ‘group of product’-wise for refrigeration and cooling equipment. 



HMED suggested that formulation of sustainability standard, product-wise or ‘group of product’-wise and adoption of above identified horizontal ISO/IEC standards may run in parallel as ISO/IEC standards can be referred in Indian Standards. 



During the meeting, following views were put for brainstorming:



a) Material which is recyclable vs material which is recycled in the process;

b) % of e-waste components used

c) refrigerant’s recyclability.











ITEM 4 ANY OTHER BUSINESS

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