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BUREAU OF INDIAN STANDARDS

                     DRAFT AGENDA

Thermal Insulation Sectional Committee, CHD 27  	                                23rd Meeting 

Day and Date      :	Tuesday, 30th July, 2024
Time                   :	3 : 00 PM
Venue                 :	Virtual (WebEx)

Meeting Link  : https://bismanak.webex.com/bismanak/j.php?MTID=m93fd0cc0cc496143c301c54ab8b274ba
Meeting number: 25157088851
Password: CHD@27
CHAIRMAN: Dr. Harpal Singh, Chief Scientist, CSIR-CBRI, Roorkee

MEMBER SECRETARY:  Ms. Puja Priya, Scientist-C, BIS 


ITEM 0 OPENING OF THE MEETING 

0.1 Welcome by Bureau of Indian Standards  

0.2 Opening remarks by the Chairperson 

ITEM 1 CONFIRMATION OF THE MINUTES OF THE 22nd MEETING 
	
The minutes of the 22nd meeting of Thermal Insulation Sectional Committee, CHD 27 held physically on 21st March 2024 were circulated via portal on 02-04-2024. No comments were received on the same.

The Committee may CONFIRM the minutes as circulated.

ITEM 2 SCOPE AND COMPOSITION OF CHD 27
2.1 Scope : The present scope of CHD 27 as approved by the Chemical Division Council of the Bureau is as follows:
a) To formulate Indian Standards for terminology; methods of sampling and test; code of practice including decommissioning and disposals aspects of thermal insulating materials; specification for thermal insulation materials and cellular insulations (excluding cork and ligno-cellulosic materials);
b) Liaison : ISO TC- 163 (P): Thermal performance and energy use in the built environment 
[bookmark: _GoBack]ISO TC- 163 SC- 1 (O): Test and measurement methods 
ISO TC-163 SC-2 (O): Calculation methods 
ISO TC-163 SC-3 (O): Thermal insulation products, components and systems
The Committee may NOTE.

2.2 Composition of CHD 27, its Subcommittees and Panels

2.2.1 The updated present composition of CHD 27 is given in Annex-I. Last column indicates participation of the members in last three meetings. 
The Committee may NOTE. 
2.2.2 The sectional committee in the last meeting, allocated the task to prepare the strategic roadmap of CHD 27 for 5 years to CHD 27: P8.
As per the decision of the committee, the Panel members held its first meeting on 23rd July 2024 and prepared the following strategic roadmap of CHD 27 for 5 years;

1. To create specific panel for working related to ISO activities and ballots and another panel for developing standards on new test methods.
2. To bifurcate the mineral wool standard i.e. IS 8183 into three varieties i.e. rock-wool (stone wool), slag wool and glass wool.
3. To introduce optional parameters i.e. Fire resistance, durability and moisture absorption in product standards especially which are used in buildings.
4. To introduce guidelines in product standards regarding their application in industries & buildings.
5. To create annexure for addressing sustainability & climate change issues taking help from ISO guide 82 & 84.
6. To create annexure for health safety of all stakeholders of thermal insulation products
7. To formulate standards for new age thermal insulation materials.
8. To revise the pre-2000 standards.
9. To create awareness of Indian Standards under CHD 27. 
The Committee may APPROVE the strategic roadmap prepared by the panel. 
2.2.3 As per the recommendation of Panel 8, a panel may be specifically created in order to provide comments on ISO ballots to ensure active participation in the international activities.

2.3 Co-option Request
Co-option request was received from Mr. Sayeed Sameer, B Medical Systems India Private Limited.  The Organization Authorization Letter and CV have been attached below.
The committee in the last meeting considered the co-option request and decided that BIS Secretariat would ask for the justification from Shri Sayeed Sameer, B Medical Systems India Private Limited that how he/his organization can contribute to the committee. 
The query was raised from Mr. Sayeed Sameer via mail on 14 May 2024, however, no response is received from his side. 


[bookmark: _MON_1771248937]
The Committee may DECIDE.
ITEM 3 STANDARDS/ AMENDMENTS PUBLISHED
These following standards have been published since last meeting;
	SI No.
	IS No.
	IS Title

	1) 
	IS 11308 : 2024
	Hydraulic Setting Thermal Insulating Castables for Temperatures up to 1 250 Â°C — Specification (First Revision)

	2) 
	IS 13204 : 2024
	Rigid Phenolic Foam for Thermal Insulation â€” Specification (First Revision)

	3) 
	IS 18652 : 2024
ISO 12241 : 2022
	Thermal Insulation for Building Equipment and Industrial Installations Calculation Rules

	4) 
	IS 9428 : 2024
	Preformed Calcium Silicate Insulation (For Temperature up to 950 Â°C) — Specification (Second Revision)



The Committee may NOTE.
ITEM 4 DRAFT STANDARDS UNDER PRINTING
The following documents are currently under publication;
	Sl. No
	Document Details
	Current status

	1. 
	CHD/27/20646
IS 3144: 1992 
Mineral Wool Thermal Insulation Materials —Method of Test (Third Revision) 
	The document is under printing.


 
The Committee may NOTE.
ITEM 5 DRAFT STANDARDS FOR APPROVAL OF FINALIZATION
5.1 Adoption of ISO 8497:1994 Thermal insulation — Determination of steady-state thermal transmission properties of thermal insulation for circular pipes
ISO 8497:1994 is referred in the draft of “Flexible Elastometric Foam (Fef) Products for Thermal Insulation of Building Equipment, Building Structures and Industrial Application – Specification”. The Committee had approved the adoption of ISO 8497:1994 as Indian standard. The Committee in the last meeting had decided that BIS Secretariat will prepare its National foreword, and issue it into wide circulation.

As per the decision of the committee, BIS secretariat prepared the national forward of CHD 27 (24920) document and issued it into wide circulation for 2 months with last date for comments as 27/04/2024. No comment has been received on the document. 
The Committee may FINALIZE the document.

5.2 IS 12432 : Part 2 : 1988 Code of practice for application of spray applied insulation: Part 2  Calcium Silicate
The Committee, in its last meeting reviewed the draft received from Shri K. K. Mitra and found that it needs several discussions. Further, the committee decided that the inputs received on draft from Shri K. K. Mitra will be discussed in CHD 27 : P9 and it will be finalize to send for wide Circulation for 60 days. If, no comments were received on the WC draft and it will be send for printing after taking approval from the chairperson. 
As per the decision of the committee, the panel P9 members held its first meeting on 19-02-2024.  The Panel discussed the comments and resolved them. Accordingly, the document was modified by BIS Secretariat. 
Shri P P Lahiri, in his comment on the minutes of the first panel meeting suggested that “asbestos mill board” may be replaced by “suitable insulation material”. The received comment was again discussed by Panel members in its second meeting held on 04/03/2024, and was agreed by panel members. The document was modified accordingly. 
As per the decision of the committee, the modified document CHD 27 (25021) was sent into wide circulation for 60 days with last date for comments as 10/05/2024. No comment has been received on the document. 
The Committee may FINALIZE the document.

5.3 IS 11239: Part 8 : 1985 Methods of test for rigid cellular thermal insulation materials: Part 8 flame height, time of burning and loss of mass
This standard was considered for review under Pre 2000 category. The inputs were provided by Dr. Vikas J. Lakhera. The committee in its last meeting had decided to refer these inputs for discussion to panel 9. 
As per the decision of the committee, the panel P9 members held its first meeting on 19-02-2024.  The Panel discussed the comments and resolved them. Accordingly, the document was modified by BIS Secretariat. 
As per the decision of the committee, the modified document CHD 27 (25288) was sent into wide circulation for 60 days with last date for comments as 25/06/2024. No comment has been received on the document.

The Committee may FINALIZE the document.
5.4 IS 11239: Part 11: 1985 Methods of test for rigid cellular thermal insulation materials: Part 11 compressive strength
This standard was considered for review under Pre 2000 category. The inputs were provided by Dr. Vikas J. Lakhera. The committee in its last meeting had decided to refer these inputs for discussion to panel 9. 
As per the decision of the committee, the panel P9 members held its first meeting on 19-02-2024.  The Panel discussed the comments and resolved them. Accordingly, the document was modified by BIS Secretariat. 
As per the decision of the committee, the modified document CHD 27 (25291) was sent into wide circulation for 60 days with last date for comments as 05/07/2024. No comment has been received on the document.

The Committee may FINALIZE the document.

ITEM 6 DRAFT STANDARDS UNDER WIDE CIRCULATION
6.1 IS 13286 : 1992 Surface spread of flame for thermal insulation materials - Methods of test	
Dr. Arvind Kumar, CBRI had provided the technical inputs on IS 13286. The Committee in the last meeting had resolved the comments and decided that after incorporating the comments in the document, it will be sent for wide circulation for 2 months. If, no comments were received on the WC draft and it will be send for printing after taking approval from the chairperson. 
As per the decision of the committee, BIS secretariat prepared the document of CHD 27 (24897) as decided and issued it into wide circulation with last date for comments as 20/04/2024. Comments were received on the WC document, same is attached below;


[bookmark: _MON_1783411740]
The Committee may DELIBERATE.

6.2 IS 12432 (Part 1) : 1988 Code of practice for application of spray applied insulation: Part 1 mineral fibre.
The Committee, in its last meeting reviewed the draft received from Shri K. K. Mitra and found that it needs several discussions. Further, the committee decided that the inputs received on draft from Shri K. K. Mitra will be discussed in CHD 27 : P9.

As per the decision of the committee, the panel P9 members held its first meeting on 19-02-2024.  The Panel discussed the comments and resolved them. Accordingly, the modified document CHD 27 (25020) was sent into wide circulation for 60 days with last date for comments as 10/05/2024. Comments were received on the WC document, same is attached below;


[bookmark: _MON_1783413131]
The Committee may DELIBERATE.
6.3 Adoption of ISO 24285:2022 Thermal insulation for building equipment and industrial installations — Cellular glass products — Specification as revision of IS 11307 : 1985 Specification for cellular glass block and pipe thermal insulation
As per decision of the committee BIS secretariat prepared the national forward of CHD 27 (25762) and issued it into wide circulation for 2 months with last date for comments as 31/07/2024. The committee members are urged to go through the document and provide comments, if any.
If no comment are received on the WC draft, it will be sent for printing after taking approval from Chairperson.
The Committee may NOTE.

7 DRAFT STANDARDS FOR APPROVAL OF WIDE CIRCULATION
7.1 Fire Performance for Thermal Insulation Materials to be Used in Building Equipment or Building Structures — Method of Test
Fire Performance test is referred in the draft of “Flexible Elastometric Foam (Fef) Products for Thermal Insulation of Building Equipment, Building Structures and Industrial Application – Specification”. The draft was developed by Panel CHD 27 : P5. The committee further decided to circulate it to committee members for 21 days through portal for their inputs.
Accordingly, the draft was sent as P-draft CHD27 (25732) via portal on 28-05-2024 for 21 days. No comment has been received on the P-draft.


The Committee may DECIDE further.
7.2 Flexible Aerogel blanket - Specification
The Committee in its last meeting reviewed the agenda item and agreed that Aerogel is one of the best thermal insulation product and hence an indigenous Indian Standard should be formulated on the topic as ISO standard ISO 22482:2021 could not be adopted in toto.
The committee created a panel CHD 27 : P10 to work upon the document and prepare the P-draft from it. The document developed by the panel would be circulated to committee members as P-draft through portal for 30 days.
The draft was discussed in the first Panel meeting CHD 27 : P10 and the modified document was circulated as P-draft, CHD27 (25792) via portal on 03-06-2024 for 30 days. No comment has been received on the P-draft. 
The Committee may DECIDE further.


8 DRAFTS UNDER PREPARATION
8.1 IS 3677 : 1985 Specification for unbonded rock and slag wool for thermal insulation (Second Revision)
The committee decided to obtain inputs from members on the revision draft by again circulating it on the mail.  Accordingly, the draft of IS 3677 was circulated to committee members for their inputs by mail. The Committee in the last meeting had reviewed the comments and deliberated on the comments. The decision of the committee on the comments are recorded in the below given documents.


[bookmark: _MON_1746968588]
Further, the Committee requested to Dr. Tabish Alam, CSIR-CBRI, Dr. Punit Kumar, PIBCO, and Shri Presenjit Saha, Engineers India Limited to provide inputs as decided in the comment file. Inputs were received from Dr. Tabish Alam. He has provided the values of thermal conductivity in SI unit (i.e. W/m.K) under section 5.7, the same is attached below.



Reminder mail has been sent to other members for sending inputs. Inputs were received from Dr. Punit Kumar, same is attached below;



The committee in the last meeting had decided that after incorporating the inputs received from Dr. Tabish Alam, Dr. Punit Kumar and Shri Presenjit Saha, the document will be sent for wide circulation for a period of 60 days. If no comments are received on the WC draft, it will be sent for printing after taking approval from the Chairperson. The document is yet to be sent.
The Committee may NOTE.

8.2 IS 12436 : 1988 Specification for preformed rigid polyurethane (Pur) and polyisocyanurate (Pir) foams for thermal insulation
As per the decision of the committee, the Panel CHD 27/P9 considered the document in its 1st meeting and decided that the document will be discussed in the next meeting when some manufacturers of the product will be invited. Shri Prasenjit Saha had provided the manufacturers details. Mr. Anil Kumar, Shree Insulation India Pvt Ltd (manufacturer) had provided the inputs which were discussed in 3rd Panel meeting, some comments were resolved and some of them are still pending for discussion & resolution and will be discussed in the 4th panel 9 meeting.  
The Committee in the last meeting noted the information on the progress of revision draft of IS 12436. The chairperson pointed that this is one of the most important organic insulation material and hence requirements of smoke index, toxicity, flammability should also be incorporated in the revision document. 
The panel members in its 4th meeting reviewed and discussed the comments and decided that the document is to be restructured to specify the three grades of the material having nominal density 40 kg/m3, 60 kg/m3 and 250 kg/m3 for high density support materials. Accordingly, the requirement values need to be provided by Dr. Punit Kumar, Shri Vikas Lakhera and Shri Anil Kumar by the end of June. Accordingly, the document will be discussed in the 5th panel meeting.
The Committee may NOTE.

8.3 IS 14656 : 1999 Ceramic fibre products — Methods of test	
As per the advice of the committee in its previous meetings, Dr. Punit Kumar volunteered to provide inputs for this standard. The committee decided that after incorporating the inputs received from Dr. Punit Kumar, the draft will be circulated as P-draft to committee members for 21 days. The revision will be done on priority II.
Accordingly, reminder mail has been sent for providing the inputs on IS 14656 : 1999. Inputs were received from Dr. Punit Kumar, same is attached below. The document is yet to be sent into circulation as P-draft.


The Committee may NOTE.

8.4 Flexible Elastometric Foam (Fef) Products for Thermal Insulation of Building Equipment, Building Structures and Industrial Application – Specification
Shri Shadab Ahmed, Armacell in the last meeting had reminded the committee that one draft was being developed under Panel CHD 27 : P5  on topic of Flexible Elastometric Foam. The draft was circulated as P draft to committee members and it needs to be proceed for wide Circulation. The draft received from Shri Shadab Ahmed, Armacell is attached below for Committee’s reference. 


The Committee in the last meeting had decided that some reference standards are yet to be incorporated in the standard, after incorporating the reference standard into the draft. BIS Secretariat will prepare its WC Draft and send it for wide circulation for 60 days. 
The reference standards are in the process of adoption. The document may be discussed in the next meeting.
The Committee may NOTE.
8.5 Rigid Cellular Plastics — Thermal Insulation Products for Buildings — Extruded Polystyrene (XPS) Insulation Board – Specification
A new work item proposal was received from Shri Amaresh Panda, Country Manager- Business Development (Insulation). He has also provided the working draft, the same is attached below.


The Committee in the last meeting considered and approved the new work item proposal and decided to formulate standard on Extruded Polystyrene (XPS) Insulation. The committee further allotted the task of reviewing the document provided by Supreme Petrochem to CHD 27 : P9. The panel 9 composition is updated by including Shri Vikas Lakhera and Shri Amaresh Panda. The updated scope & composition of panel 9 is attached at Annex- I.
As per the decision of the committee, the panel members in its meeting reviewed the draft and decided that the document need to be modified as per the discussion specifying different densities of different type of materials and accordingly modifying the other requirements. This also needs to be compared with ASTM C-578-23.  The document needs to be discussed in the next meeting of to CHD 27 : P9.
The Committee may NOTE.
8.6 IS 3346 : 1980 Method for the determination of thermal conductivity of thermal insulation materials (Two Slab, Guarded Hot - Plate Method) (First Revision)	

The Committee in its previous meetings recommended to revise the standard along with reaffirmation. Dr. Punit Kumar in the last meeting had informed the committee that he will provided the revision draft to BIS Secretariat.  Accordingly, reminder mail was sent for providing the revision draft of IS 3346 : 1980. Working draft of IS 3346 has been received, the same is attached below.


The Committee in the last meeting had decided to circulate it to committee members as P- draft for 21 days through portal for their inputs. The comments received on the working draft will be discussed in the next meeting. If no comments are received on the P draft, it will be processed for Wide Circulation for a period of 60 days. The document is yet to be sent into circulation.
The Committee may NOTE.

8.7 Polyethylene Terephthalate (PET) product for thermal insulation of building equipment, building structures and industrial application – specification
Shri Shadab Ahmed, Armacell had proposed to develop a new standard on “Polyethylene Terephthalate (PET) product for thermal insulation of building equipment, building structures and industrial application – Specification”. 
The Committee advised Shri Shadab Ahmed to provide its working draft and give a brief presentation on the uses of product in the next committee meeting. Accordingly, reminder mail has been sent to Shri Shadab Ahmed. However, the same was awaited from his side.
The committee in the last meeting had decided to give one more chance to Mr. Shadab Ahmed as he was not present in the meeting to make his case and final decision of approval of the subject will be taken in next committee meeting.
The Committee may DECIDE.

ITEM 9 INTERNATIONAL ACTIVITIES
International Organization for Standardization (ISO) is the apex standardization body with an exclusive mandate to prepare and propagate International Standards. The standard development is carried through a number of technical committees which has a defined structure including Secretariat (held by a member body of ISO). The Bureau of Indian Standards, the National Standards Body of the country represents India on ISO. The CHD 27, on behalf of BIS holds P membership of ISO/TC 163 and O membership of ISO/TC 163/SC 1, and ISO/TC 163/SC 2, and ISO/TC 163/SC 3.
9.1 Participation in ISO/TC 163 and its subcommittee and working groups.
a. Registration in ISO/TC 163 and its SCs
Considering the importance of direct monitoring of the activities of ISO/TC 163 and its SCs, it is proposed that the member secretary may be registered be as committee member in ISO/TC 163 and its SCs 1, 2 & 3. 
The committee may APPROVE.
b. Membership in SCs of ISO/TC 163 
CHD 27 is the national mirror committee for ISO/TC 163 and its subcommittees. CHD 27 is having 'P' membership in ISO/TC 163 and 'O' membership in its subcommittees. Earlier, CHD 27 used to have P membership in ISO/TC 163/ SC 1 however, due to some inconsistencies the membership degraded form 'P' to 'O'. 

Considering the following activities of CHD 27, it is being proposed to upgrade the membership of CHD 27 from 'O' to 'P' in the subcommittees SC 1 and SC 3. 

1. Adoption of ISO 24285:2022 Thermal insulation for building equipment and industrial installations — Cellular glass products — Specification (under process), developed by ISO/TC 163/SC 3
2.  Adoption of ISO 8497:1994 Thermal insulation — Determination of steady-state thermal transmission properties of thermal insulation for circular pipes (under process), developed by ISO/TC 163/SC 1
3.  Adoption of ISO 12241 : 2008 Thermal insulation for building equipment and industrial installations — Calculation rules  (under process), developed by  ISO/TC 163/SC 2

The list of standards published by the above subcommittees are attached for your ready reference. 





The proposal was already circulated by email dated May 22, 2024 to the committee members, to which no committee member has objected. 
The committee may APPROVE the proposal.
c. Experts nomination in working groups under Subcommittees
Dr. Punit Kumar has shown interest in becoming the expert of the following working groups;   
	S.NO  
	ISO Committee 
	Members Nominated
	Experts Suggested 

	1. 
	ISO/TC 163/SC 1/WG 19
Periodic heat method for thermal diffusivity of thermal insulation
	No members nominated presently
	Dr. Punit Kumar


	1. 
	ISO/TC 163/SC 3/WG 19 Mineral fibre mat and board thermal insulation
	No members nominated presently
	Dr. Punit Kumar
Ms. Puja Priya


	1. 
	ISO/TC 163/SC 3/WG 20 
Microporous thermal insulation
	No members nominated presently
	Dr. Punit Kumar


	1. 
	ISO/TC 163/SC 1/WG 8
Moisture content and moisture permeability
	No members nominated presently
	Dr. Punit Kumar


	1. 
	ISO/TC 163/SC 1/WG 20
Test methods at cryogenic temperature
	No members nominated presently
	Dr. Punit Kumar



The Committee may DECIDE and nominate additional members, if interested.

9.2 Upcoming Meetings of ISO/TC 163 and its sub committees/ working groups. 

	Sl No.
	ISO Committee
	Meeting Details
	Participation

	1. 
	
ISO/TC 163 and its SCs and WGs
	The next meeting of ISO/TC 163 and its SCs and WGs is scheduled to be held from 30 Sept 2024 to 04 Oct 2024 by Face-to-Face mode in Paris, France.
The last date for registration is 16 Sept 2024.
	We have received the draft proposal for nomination from PIBCO Ltd to participate in ISO TC 163 and its SCs and WGs at Paris, France from Dr Punit Kumar. The same is attached below.


The Committee may ADVISE.



	9.3 New proposals under consideration at ISO/TC 163, its subcommittee and working groups.
	Sl No.
	New Work Item Proposal
	Remarks
	Purpose 

	1. 
	ISO/NP 25329 Thermal insulation products — Polyester fibre mat and board — Specification (ISO/TC 163/SC 3)
	This document provides the requirements for factory-made products of polyester fiber thermal insulation mat or board products for buildings. It includes determination of product characteristics covering procedures for evaluation of performance, conformity, marking, labeling and packaging. 
The scope of this document is limited to man-made polyester fibre thermal insulation products containing more than 65% (by mass) of man-made polyester fiber, with or without facings, and used where the continuous service temperature of the insulation substrate is within the temperature range −40 °C to + 110 °C. 
Products covered in this document may also be used in prefabricated thermal insulation systems and composite panels; the performance of systems incorporating these products is not covered. 
This document does not purport to address all the health and safety aspects associated with its use. Anyone using this Standard has the responsibility to consult the appropriate authorities and to establish health and safety practices, in conjunction with any existing applicable regulatory requirements, prior to its use.
	Polyester mats are mainly manufactured from polyester fibre, a safe, non-toxic, allergy friendly, lightweight material having high tensile strength, robustness and is unaffected by moisture. 
Polyester mats are itch free, contain no formaldehyde binders, and require no protective clothing to install. All of this makes them a safe insulation option for all to use. Polyester mat also have a Zero Ozone Depleting (ODP) rating, contain negligible Volatile Organic Compounds (VOC’s), further 80% of the fibres that go into Polyester mat are recycled from plastic bags, bottles and other packaging materials, so globally they are environmentally safe and beneficial.
Polyester insulation products have been used widely in Australia, Japan, UK, China, New Zealand, USA and other many countries. There are currently no national standards or ISO standards focused on Polyester fibre thermal insulation products. Accordingly, a Polyester fibre thermal insulation products ISO standard is needed.



The Committee may DELIBERATE & ADVICE.

ITEM 10 PROGRAMME OF WORK (INCLUDING PERIODIC REVIEW OF INDIAN STANDARDS)

The Programme of work of the committee can be accessed from the below link;
https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/pow_details   

ITEM 11 ANY OTHER BUSINESS
ITEM 12 DATE AND PLACE OF NEXT COMMITTEE MEETING
ITEM 13 VOTE OF THANKS





ANNEX - I
COMPOSITION OF THERMAL INSULATION SECTIONAL COMMITTEE CHD 27, ITS SUBCOMMITTEE, AND PANELS
Details of last three meetings:
	Meeting
	Date
	Place

	20th 
	15 July 2022
	Virtual Meeting

	21st
	9 June 2023
	Physical Meeting, BIS HQs, New Delhi

	22nd
	21 March 2024
	Physical Meeting, BIS HQs, New Delhi



Chairperson:  Dr. Harpal Singh, Chief Scientist, CSIR-Central Building Research Institute, Roorkee

	Sl. No.
	Organization
	Representative
	Attendance

	
	
	
	20th 
	21st 
	22nd
	Total

	1. 
	Armacell India Private Limited, New Delhi [M]
	Shri Shadab Ahmed
Shri Prashant Nair
Shri Vipin Chauhan   
	P
	P
	-
	2/3

	1. 
	Bharat Heavy Electrical Limited, New Delhi, Trichy [G]
	Shri Ray D. K. 
Shri Nil Mohan Kumar
	P
	-
	P
	2/3

	1. 
	CSIR - Central Building Research Institute, Roorkee [R&D]
	Dr. Tabish Alam
Dr. Nagesh Babu Balam
Shri Chandan Swaroop Meena
	P
	P
	P
	3/3

	1. 
	Calderys India Refractories Limited, Mumbai [M]
	Shri Santanu Basak
Shri Sahil Surana 
	P
	-
	-
	1/3

	1. 
	[bookmark: _Hlk138240987]Engineers India Limited, New Delhi [R/D]
	Shri Prasenjit Saha
Shri Prasenjit Pal
	P
	P
	-
	2/3

	1. 
	Institute of Technology, Nirma University [A]
	Dr Vikas J. Lakhera
	P
	-
	P
	2/3

	1. 
	Lloyd Insulations India Limited, New Delhi [M]
	Shri K. K. Mitra
Ms. Sonal Gupta 
	P
	P
	P
	3/3

	1. 
	MECON Limited, Ranchi [G]
	Shri K K Mishra
Shri Kamesh Kumar
Shri Ashish Kumar Bairagi 
Shri Sukanta Adhikari
	P
	P
	-
	2/3

	1. 
	National Dairy Development Board, Anand [R&D]
	Shri Sumeet Shekhar /Shri Alark Kulkarni
	P
	-
	P
	2/3

	1. 
	Newkem Products Corporation, Mumbai [M]
	Shri Nimish V Sura
Shri Kuldeep Gosain 
	-
	P
	-
	1/3

	1. 
	Nuclear Power Corporation of India Limited, Mumbai [G]
	Shri Venkata K.M Vuppada 
Shri Pankaj Kumar

	-
	P
	P
	2/3

	1. 
	Pibco Limited, New Delhi (R&D Centre)
	Dr. Punit Kumar
Shri Vishwa Bandhu Gupta
	P
	P
	P
	3/3

	1. 
	Punjstar Industries Private Limited, New Delhi [M]
	Shri Kisalay Kumar
Shri Anil Singh Rawat

	P
	P
	P
	3/3

	1. 
	Reliance Industries Ltd, Mumbai [M]
	Shri Manish Darji
Shri Ranjan Singh
	P
	P
	-
	2/3

	1. 
	Research Designs and Standards Organization (RDSO), Lucknow [G]
	Shri Shravan Kumar Srivastava
Shri P K Naik
	P
	P
	P
	3/3

	1. 
	Roxul Rockwool Technical Insulation, Mumbai [M]
	Shri Debapratim Dinda
Shri Vinay Pratap Singh  
	P
	P
	P
	3/3

	1. 
	Rockwool Insulation Manufacturers Association
	Shri Amit Jain
Shri Bharat Lakhotia
Shri Vikas Patel
	
	P
	-
	1/2

	1. 
	Saint-Gobain India Private Limited, Chennai [M]
	Shri Biswajit Roy 
Shri Rahul Karmakar
Shri Ajay Kulkarni
	P
	P
	P
	3/3

	1. 
	Tata Consulting Engineers Limited, Navi Mumbai [M]
	Shri Shivnarayan Pareek 
	P
	P
	-
	2/3

	1. 
	In Personal Capacity
	Shri P. P.  Lahiri
	P
	P
	-
	2/3



Panel CHD 27: P8

Scope: To prepare the strategic roadmap of CHD 27 for 5 years. 

Composition:

	Sl. No.
	Organization
	Representative

	1. 
	Pibco Limited, New Delhi
	Dr. Punit Kumar (Convener)

	2. 
	Armacell India Private Limited, New Delhi
	Shri Shadab Ahmed 

	3. 
	Saint-Gobain India Private Limited, Chennai
	Shri Biswajit Roy

	4. 
	CSIR-CBRI
	Dr. Tabish Alam

	5. 
	In Personal Capacity
	Shri P P Lahiri 





Panel CHD 27: P9

Scope: 
1) Revision of IS 12436 : 1988 Specification for preformed rigid polyurethane (Pur) and polyisocyanurate (Pir) foams for thermal insulation
2) Revision of parts 6 to 11 of IS 11239
3) Preparation of P-draft on Extruded Polystyrene (XPS) Insulation

Composition:

	Sl. No.
	Organization
	Representative

	1. 
	Engineers India Limited, New Delhi
	Shri Prasenjit Saha (Convener)

	2. 
	Pibco Limited, New Delhi
	Dr. Punit Kumar

	3. 
	In Personal Capacity
	Shri P P Lahiri 

	4. 
	Lloyd Insulations India Limited, New Delhi
	Shri K. K. Mitra 

	5. 
	Newkem Products Corporation, Mumbai
	Shri Kuldeep Gosain

	6. 
	Nirma University, Ahmedabad
	Shri Vikash Lakhera

	7. 
	Supreme Petrochem Ltd, Mumbai
	Shri Amaresh Panda





Panel CHD 27: P10

Scope: Preparation of P-draft of Thermal insulation product — Aerogel 

Composition: 

	Sl. No.
	Organization
	Representative

	1. 
	Pibco Limited, New Delhi
	Dr. Punit Kumar (Convener)

	2. 
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FOREWORD  

(Formal clauses shall be added later)

In this method, specimens of the product (material, composite or assembly) are subjected to a specified heating and ignition regime. The test takes account of the combined effect of factors such as ignition characteristics and the extent to which the surface of the product spreads flame. The influence on these factors of any underlying materials in relation to their ability to influence the rate of fire growth is also taken into account. The test result is a function of distance of, and rate of, lateral spread of flame, and this is classified according to performances as classes 1 to 4.

Whilst this test has been designed to give information on the performance of a product in the early stages of a fire, it should not be considered or used by itself for describing or appraising the fire hazard of a material, composite, or assembly under actual fire conditions. Neither should it be used as the sole source on which a valid assessment of hazard pertaining to surface spread of flame can be passed.

This revision has been taken up in order to update the standard as per the current practices. Suitable material have been added in the test method in place of asbestos as it has been banned in India. This revision 

is bringing out the standard in the latest style and format of the Indian Standards. The relevant clauses have been added and the references have been updated. Amendment no. 1 has also been incorporated. Suitable material have been added in the test method in place of asbestos as it has been banned in India. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’.







Draft Indian Standard

SURFACE SPREAD OF FLAME FOR THERMAL INSULATION MATERIALS — METHODS OF TEST 
(First Revision)

1 SCOPE

1.1 This Indian Standard prescribes the methods of test for determining surface spread of flame for thermal insulation materials.

1.2 Two methods of tests have been prescribed for determining the tendency of thermal insulation materials to support the spread of flame across their surface, namely, a large-scale test for exposed surfaces of walls and ceilings and a small scale surface spread of flame test suitable for preliminary testing for development and quality control purposes.

	NOTE — There is no direct correlation between these two tests.

2 REFERENCES

The Indian standards listed below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this Indian standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No

		Title



		IS 3069 : 2020

		Glossary of terms, symbols, and units relating to thermal insulation materials 

(Second Revision)







3 TERMINOLOGY

For the purpose of this standard, definitions given in IS 3069 shall apply.

4 LARGE SCALE SURFACE SPREAD OF FLAME TEST AND METHOD OF CLASSIFICATION

4.1 General

This section specifies a large scale test for determining the tendency of materials to support the spread of flame across their surfaces. The test is intended for the classification of the exposed surfaces of walls and ceilings, according to the rate and distance of spread of flame across them.

The test should be performed on the assembly of materials on which information is required. Thin surfacings and coatings which have always to be applied to substrates should be tested with the appropriate substrate and where applicable the fixative to be used. The performance in the test applied to the thickness of the specimen and the combination of materials subjected to the test and may not be valid for other assemblies unless verified by a further test.

4.2 Size and Number of Specimens

A test sample of a material shall comprise six representative specimen, each 270 mm × 900 mm, and of their normal thickness where this does not exceed 50 mm. Where, however, the thickness of the material is greater, the material should be reduced to 50 mm and the test applied to be face that will be exposed in practice. The performance under the test may be assumed to apply to the thicker specimen.

4.3 Preparation and Conditioning of Specimens

Before test, paint the edges, together with a strip 40 mm wide from the edges on the unexposed face, with sodium silicate composition, the ingredients of which are specified in 4.4, after which, condition the specimens to a moisture content in equilibrium with air at (27 ± 2°C) and (50 ± 10) per cent relative humidity.

Apply specimens of these surfacing and coatings to the appropriate substrates, using method normally recommended for their application.

4.4 Ingredients of Sodium Silicate Composition

The sodium silicate composition shall conform to the following proportions by weight:

		Kaolin         

		1.50



		Sodium silicate

		1.12



		Water 

		1.00





The sodium silicate shall be of a 'neutral' grade in the form of an aqueous syrup in which the ratio of soda to silica is between Na2O: 3.2 SiO2 and Na2O: 3.4 SiO2 and which has a specific gravity between 1.41 and 1.43.

	NOTE — This flame retardant composition is not suitable for use as a permanent paint for fire protection purposes.

4.5 Apparatus

The apparatus consists essentially of a vertically mounted radiation panel, approximately 900 mm square, provided with a refractory concrete surround projecting about 225 mm from the face of the panel. Any gaps between the surround and the panel should be tightly packed with a flexible non-combustible material.

4.5.1 On one side of the panel, at mid-height, is mounted a horizontal holder hinged to the side of the furnace or the surround. The holder consists of a steel frame with Calcium Silicate Board /Ceramic fibre board horizontal guides to locate the specimen holder described in 4.6. When the holder is moved to the testing position the face of the specimen is flush with the inner face of the refractory surround and its front edge is shielded.

4.5.2 On the opposite side to the holder a frame may be fixed with radiometers of the type described in 3.9 without a baseboard but with Ceramic insulation paper facings on both sides to act as a monitoring device. When the calibration of the radiating panel is undertaken the output of the monitoring radiometers, not less than five in number, is noted and used for control purposes for day-to-day operation of the apparatus.

4.5.3 A typical furnace installation is gas fired using town gas at an average rate of 480 m3/h. The fuel is premixed in four venturi type injectors to which air is supplied under a pressure of 5 000 N/m2 and the mixture fed to the burner elements. Each element consists of a number of turnel type burners where combustion takes place in the burner so that in operation no pronounced flaming should occur on the face of the panel.

4.6 Test Procedure

Fix the specimen to a wooden framework faced with Calcium Silicate Board /Ceramic fibre board, secure in such a way that the face of the specimen may burn without obstruction from the supports, for example, by screws from the rear of the wooden framework. Mount the specimen with its long axis horizontal and its face vertical and bring, not longer than five seconds, from a position at room temperature to its test position virtually at right angles to the furnace. A slight angular adjustment is allowable, in order to achieve the specified pattern of incident radiation, since this is the primary requirement.

Immediately the specimen is exposed to the radiated heat apply a vertical luminous gas flame to its hotter end for one minute. This flame shall be 75 mm to 100 mm long and shall issue from a 9.5 mm diameter orifice. Locate the orifice not more than 6 mm in front of the surface of the specimen and at 6 mm above its lower edge. The room in which the test is made must be substantially free from draughts.

4.7 Observations During Testing

As soon as the igniting flame is in contact with the specimen, record the time of spread of the flame front for measured distances along a line drawn parallel to the long axis, 75 mm from the bottom edge of the specimen. Continue measurements for 10 min, unless the flame front reaches the far end of the specimen in a shorter time.

Observe any associated phenomenon, such as transitory flaming and production of flaming droplets, and include all supplementary observations in the report. Specimens which become detached from the substrate or melt during the first minute of exposure causing lack of flame impingement on the hot end shall be regarded as unclassifiable.

4.8 Classification of Surface Spread of Flame

Classify surfaces into one of the classes shown in Table 1 and in Fig. 21 according to their observed behaviour under test. For a full evaluation of a material having surfaces which differ, classify each face separately.

The flame spread on any specimen of the sample shall not exceed the limit assigned for the class with the proviso that for one specimen only in the sample, the flame spread may exceed this limit by the tolerance shown.



Table 1 Flame Spread Classification

(Clause 4.8)

		Classification

		Flame Spread, at

1½ Min



		Final Flame

Spread





		

		Limit

		Tolerance for One Specimen in Sample

		Limit

		Tolerance for One Specimen in Sample



		

		mm

		mm

		mm

		mm



		(1)

		(2)

		(3)

		(4)

		(5)



		Class 1

		165

		25

		165

		25



		Class 2

		215

		25

		455

		45



		Class 3

		265

		25

		710

		75



		Class 4

		← Exceeding Class 3 limits →







4.9 Calibration of Apparatus, Specification for Panel and Radiometers

The panel to support the radiometers for measuring the intensity of radiant heat falling on a specimen consists of a base board 9 mm thick of Calcium Silicate Board /Ceramic fibre board having a density of 1 200 kg/m3 to 1 400 kg/m3. Recesses are formed at 75 mm intervals and 3 mm deep at positions shown in Fig 2. Radiometers are made by silver soldering chromel/constantan thermocouples, wire diameter not more than 0.71 mm, to one face of cleaned copper discs of 25 mm diameter and 0.20 mm thickness. A Ceramic insulation paper disc of 25 mm diameter and 0.25 mm thickness is applied to the same face of the copper disc as the thermocouple junction using the sodium silicate composition. When dry the assembly is fixed in the recess of the base board using the same adhesive. It is important to apply the sodium silicate composition sparingly as otherwise on heating it may bubble and cause malfunction of the radiometers.

The intensity of the radiated heat incident on the specimen shall vary with distance from the hotter end, so that when the calibrating panel is mounted in the place to be occupied by the specimen the e.m.f. output of the radiometers shall be as given in Table 2 within ± 1 mV with reference to a cold junction temperature for the radiometers of 0°C.

	NOTE — The instruments used to measure e.m.f. should be of laboratory standard and calibrated and capable of making the 	measurements with the necessary accuracy.

Table 2 Output of Radiometers (Large Scale Test)

(Clause 4.9)

		Distance from

Hoter End of

Specimen

(mm)

(1)

		Radiation

Intensity

(kW/m2)



(2)

		e.m.f.

(mV)





(3)



		75

		37.0

		31.5



		150

		31.0

		28.5



		225

		25.5

		26.0



		300

		21.0

		23.5



		375

		18.4

		21.5



		450

		15.1

		19.5



		525

		13.4

		18.0



		600

		11.7

		16.5



		675

		10.5

		15.5



		750

		8.8

		13.5



		825

		7.5

		12.0
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4.10 Test Report

In the test report give a full description of the material, its construction, and thickness, details of treatment, if any, the method of fixing, the face subjected to the test results including any supplementary observations, and the classification.

5 SMALL SCALE FURNACE SPREAD OF FLAME TEST

5.1 General

This section specifies a small scale surface spread of flame test. It also describes how the apparatus shall be calibrated and the test conducted.

The small scale surface spread of flame test can be used for all types of materials except those with corrugated or perforated surfaces which may be difficult to scale down to 1/3 size on the exposed face.

	NOTE — It is not intended that this test should replace the standard large scale test and there is no direct correlation between the two. 	The small scale test is suitable for use at a preliminary test in the development of a product or for quality control.





[image: ][image: ]







5.2 Size and Number of Specimens

A test sample of a materials shall comprise six representative specimens, each 90 mm × 300 mm and of the normal thickness where this does not exceed 25 mm. Where, however the thickness of the material is greater, the material should be reduced to 25 mm and the test applied to the face that will be exposed in practice. The performance under the test may be assumed to apply to the thicker specimen.

5.3 Conditioning of Specimens

Before testing, condition the specimens to a moisture content in equilibrium with air at 27 ± 2°C and 60-70 percent relative humidity.

5.4 Apparatus

The apparatus for the small scale surface spread of flame test is one-third the linear size of the full scale apparatus.

5.4.1 The radiant panel shall be supplied with gas controlled by a sensitive gas valve (a 12 mm main and valve have been found suitable). A supply of air from a blower driven by an electric motor shall be mixed with the gas in a mixing chamber immediately behind the radiant panel. The mixture shall be burnt at the porous fire-brick surface of the panel, heating the later to the required temperature.

5.4.2 The specimen holder shall be constructed of Calcium Silicate Board /Ceramic fibre board 12.5 mm thick, and shall be hinged centrally to a vertical side of the refractory concrete frame, so that in the test position it is perpendicular to the radiant panel. The face of the specimen under test, when the specimen is placed in the holder and the holder swung into test position, shall be flush with the inner surface of the refractory surround. The width of the specimen exposed to the furnace shall be 75 mm. The specimen shall be retained in position by a suitable backing board of Calcium Silicate Board /Ceramic fibre board, which presses the specimen firmly against the inner face of the holder. The backing board itself shall be clamped by wedges to the holder, by springs or by retaining screws.

5.4.3 Provision shall be made for fixing a small bore gas pipe vertically up to the lower edge of the specimen, terminating in a 1.5 mm orifice. This pipe, which shall be located so that the orifice is close to the lower edge of the specimen, supplies gas for the pilot flame.

5.5 Calibration

The radiant panel shall be ignited and the gas supply shall be adjusted so that the radiant intensity to which the surface of the specimen is subjected in its test position shall have the values given in Table 3. Thus the e.m.f. output of a Calcium Silicate /Ceramic fibre faced copper disc radiometer of the type described in 4.9 of the large scale surface spread of flame test, when mounted with a backing in the plane to be occupied by the specimen and along its centre line shall be as in Table 3 within ± 1 mV with reference to a cold junction for the radiometers of 0°C.

Table 3 Output of Radiometers (Small Scale Test)

(Clause5.5)

		Distance from Hotter

End of Specimen

(mm)

(1)

		Radiation

Intensity

(kW/m2)

(2)

		e.m.f.

(mV)



(3)



		50

		31.0

		28.5



		100

		21.0

		23.5



		150

		15.1

		19.5



		200

		11.7

		16.5



		250

		8.8

		13.5









5.6 Furnace Control

The temperature of the radiation panel corresponding to the setting giving the calibration described in 5.5 shall be measured in one of two ways for monitoring for day-to-day operation.

5.6.1 In the first method, use a total radiation pyrometer placed at such a distance from the panel, dependent upon the constants of the instrument, that the 300 mm square radiant panel fills the cone of vision of the receiving tube but does not include any of the surround.

5.6.2 In the second method, use the standard disc radiometer with Ceramic insulation paper facing on both sides supported between two steel rods and stretching the thermocouple wires between them, the rods being fixed rigidly to a suitable support. Use the refractory surround for this purpose.

5.6.3 Locate the disc facing the plane of the radiant panel 125 mm from it at a point 75 mm above its lower edge and on its vertical centre line. Having adjusted the gas supply to the furnace to give the required radiant intensities along the face of the specimen, allow the disc to achieve its equilibrium temperature and record its e.m.f. A dead-beat instrument is desirable for this measurement as there may be rapid fluctuations in the temperature of the disc about its mean value, due to turbulent draughts from the hot face of the panel. Use the method of construction of the Calcium Silicate /Ceramic fibre faced copper disc thermocouple as described in 4.9 of the large scale surface spread of flame test.

	NOTE — With the radiant panel operating correctly its surface temperature is about 875°C and the monitoring radiometer shows an 	e.m.f, of about 80 mV.

5.7 Test Procedure

Light the pilot flame and adjust its height to 50 mm to 60 mm. Swing the test specimen in its holder immediately from its position, at room temperature, into a position with its long axis horizontal and its face vertical and virtually at right angles to the surface of the radiant panel. As soon as the specimen is in position, apply the gas flame to the hotter end for one minute. The room in which the test is made must be substantially free from draughts.

5.8 Observations During Testing

As soon as the igniting flame is in contact with the specimen, record the time of spread of the flame front along the longitudinal centre-line of the specimen. Continue measurements for 10 min, unless the flame front reaches the far end of the specimen in a shorter time.
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Comments on WC document of IS 13286.docx
COMMENT ON IS 13286 

Name of the Commentator : Shri PP Lahiri

		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		1

		Foreword

		Para 3, Line 2

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		' .. as it has been ....India'.



		

		 



		

		It may be deleted.



		

		 



		

		(Usages of Asbestos, in fact, has not been banned. In many other IS Specs., the committee earlier decided to mention other insulation materials in place of Asbestos due to its possible health hazard).



		Proposed Change/Modified Wordings

		May be deleted



		Action Taken

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		2

		4.2

		Line No.3

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		May be revised to '...to the face...'



		Proposed Change/Modified Wordings

		May be revised to '...to the face...'



		Action Taken

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		3

		4.3

		Line No.3

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		'...(50+/-10) per cent relative humidity



		Proposed Change/Modified Wordings

		May be revised to '(65+/-5) per cent relative humidity'.



		

		 



		

		(as per IS 196)



		Action Taken

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		4

		4.5.3

		Line No.3

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		'turnel type burners'



		Proposed Change/Modified Wordings

		May please be changed to 'tunnel type burners'



		Action Taken

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		5

		4.9

		Line No.2

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		 '...a density of 1200 Kg./M3 to 1400 Kg./M3'



		

		 



		

		(Ceramic Fibre Board may not be available in such high density).



		Proposed Change/Modified Wordings

		Please add  '/suitable density' after this.



		Action Taken

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		6

		4.9

		Line No.5

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		'..0.25 mm. thickness'



		

		 



		

		(Ceramic Fibre Paper may not be available in such small thickness)



		Proposed Change/Modified Wordings

		Please add '/suitable thickness' after this.



		Action Taken

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		7

		Fig.1

		 

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		Heading - 



		

		 



		

		"Fume".



		

		 



		

		'Tolerance'



		Proposed Change/Modified Wordings

		May be changed to 'Flame'.



		

		 



		

		'Tolerance' to be placed/positioned after the ---- dotted line.
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FOREWORD  

(Formal clauses shall be added later)

The method of spray application of mineral wool is used for thermal insulation of irregular surfaces normally encountered in steam turbines. It is also used for condensation and acoustic treatments in buildings, but these varied applications are beyond the scope of this standard.

Granulated mineral wool fibres either precoated with a suitable inorganic binder or binder applied separately are used for spray application. The spray insulation is applied by means of compressed air through a specially designed spraying machine.

This standard was originally published in 1988. This revision is being done to incorporate the knowledge gathered from experience in these years. This revision will also bring out the standard in the latest style and format of the Indian Standards. The relevant clauses have been added and the references have been updated. The relevant code of practice on Industrial application and finishings has also been updated.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. 













Draft Indian Standard

Application of spray applied insulation — Code of practice: Part 1 Mineral fibre

{ First Revision of IS 12432 (Part 1) }

1 SCOPE

This standard prescribes the method of application and finishing of spray applied mineral wool to surfaces for use at temperature from 40°C to 700°C.

2 REFERENCES

The Indian standards listed below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this Indian standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No

		Title



		IS 3069 : 2020

		Glossary of Terms, Symbols, and Units Relating to Thermal Insulation Materials ( Second Revision )



		IS 9742 : 1993  

		Sprayed Mineral Wool Thermal Insulation- Specification (First Revision)



		IS 9743 : 2020

		Thermal Insulation Finishing Cement — Specification ( Second Revision )



		IS 14164 : 2008

		Industrial application and finishings of thermal insulation materials at temperatures above - 80°C and up to 750°C — Code of practice (First Revision)





3 TERMINOLOGY

For the purpose of this standard, the definitions given in IS 3069 and those given below shall apply.

3.1 Applicator ― An individual or organization undertaking spray applied insulation of the installations.

3.2 Hot Side Temperature ― The temperature of the hot fluid inside the insulated surface under consideration.

3.3 Thickness ― The thickness of insulation material only that is excluding any protective or other finish.

4 MATERIAL

4.1 The materials used for insulation shall conform to IS 9742.

4.2 The applicator shall ensure that the thermal insulating and finishing materials are suitable for use at the operating temperatures and under the physical conditions stated by the purchaser, provided the material is supplied by the applicator. In case the purchaser or any other agency appointed by the purchaser specifies or supplies the material, the responsibility for the performance of such materials shall rest with the purchaser or supplier, as the case may be, and the applicator shall be responsible only for the workmanship. If the materials conform to the relevant Indian Standards, the applicator’s responsibility shall be confined to the methods of application as stated in this code.

5 APPLICATION

5.1 General

5.1.1 All insulation materials should be applied so as to be in intimate contact with the surface to which they are applied.

5.1.2 The insulation shall be reinforced/supported when applied on vertical surfaces or on surfaces facing downwards like under-deck applications. Supports shall be cleats, studs, washers, nuts, bolts, lugs, pins or collars which shall be either welded to the surface or to bands which are then strapped round the surface. These supports serve to hold the insulation in place, prevent its slipping. In addition, they shall provide anchorage for lacing wire or wire netting which required to reinforce the insulation on finishing material. Depending on the function, supports shall either penetrate only partly through the insulation or protrude slightly beyond it. But in no case supports shall protrude through the final finish.

The purchaser shall indicate in his specification the type of supports and the agency which is to supply and fix them; and shall state whether welding will be allowed at site.

5.1.3 Stiffener angles, weld protrusions, ladder support, insulation support rings, pipe hangers or any metal connections not otherwise scheduled to receive insulation shall be insulated if in direct contact with the hot surface. Thickness of insulation on such protrusions shall be not less than 50 percent of the thickness of the main system. The minimum extension of the insulation from the principal surface shall be equal to four times the insulation thickness of the main system.

5.2 Surface Preparation

5.2.1 Before application of spray insulation, the surface shall be wire brushed to remove all dirt, dust, rust, scale, shop paint, if any, etc. Any contamination due to oil/grease shall be removed with suitable solvent. For cleaning austenitic stainless steel surface, only cleaning medium with free chloride content not exceeding 35 ppm shall be used.

5.2.2 All austenitic stainless steel surfaces proposed to be insulated and subjected to an operating temperature of 250°C and above shall be painted with suitable heat resistant anti-corrosive paint before application of insulation.

5.2.3 Firm anchoring shall be welded on to the pads/strips provided on the body of equipment/casings.

5.2.4 Installation/construction of support framework shall depend on the total insulation thickness. Holding framework shall be such that it can take up vibration of the equipment. Supporting framework shall consist of distant lugs which shall be either welded on to cleats, studs, washers provided at the surface of the equipment or to bands which are strapped round the surface.

5.2.5 Whenever it is necessary to prevent ingress of oil/any liquid into the insulation, metallic or oil/fire resistance mastic protection is provided. A commonly featured provision is 2 mm thick aluminium sheet.

The studs shall be wrapped with suitable non-conducting material to avoid direct contact with wire-mesh.

5.3 Insulation Application

5.3.1 Application of spray-applied mineral wool insulation conforming to IS 9742 shall be in accordance with the manufacturer’s specification and instruction. Application will be done by especially designed spraying equipment in consultation with the manufacturers.

5.3.2 The insulation shall be sprayed over the equipment at desired density up to thickness of 50 mm. After which a layer of galvanized wire netting of size 22 gauge × 20 mm or 20 gauge × 25 mm wrapped and tightened over the initial layer. Where layer interface is above 300°C, 316 stainless steel wire meshing and lacing shall be used. Reinforcing mesh shall be provided over each successive layer of 50 mm thickness of insulation to build up the total insulation thickness.

5.3.3 The self-setting/finishing cement conforming to IS 9743 shall be trowel applied all over the insulated surface with a first coat of 4/5 mm. The final coat of self-setting cement shall be applied after reinforcing fabric all around the insulated surface.

5.3.4 The surface shall be finally finished with a coat of fire and oil resistant paint.

6 MEASUREMENT

The measurement of the insulation work done shall be carried out in accordance with the method prescribed in IS 14164.

7 INFORMATION REQUIRED

7.1 Purchaser shall provide the contractor with appropriate information on the following.

7.1.1 Relevant technical details (with drawings) of turbines, vessels, pipes, bends, flanges valves, hangers and other fittings.

7.1.2 Thickness of Insulation in Each Area to be Insulated ― Where the applicator is required to calculate the thickness, the basis (given below) on which it is to be determined shall be specified by the purchaser:

a) Economic thickness,

b) Specified heat loss per unit dimension at 0 m/sec wind speed and 27 ℃ temperature. 

c) Specified temperature on the outer surface of the insulation (60 ℃ max, unless otherwise specified)

d) Specified condition of fluid at the point of delivery, and

e) Any other such criteria.

In each case, purchaser shall provide the appropriate information required to enable the applicator to make the calculations.

7.1.3 Details of plant to be insulated including:

a) Location

1. Indoors,

2. Outdoors but protected,

3. Outdoors exposed to weather, and

4. Difficult or unusual site conditions which will have bearing on transportation, scaffolding or weather protection.

b) Nature and material of construction of vessels to be insulated.

c) Dimension of surfaces. If these are adequately detailed in drawings, the provision of copies shall suffice. Otherwise information of the following nature is required:

1. Surface dimensions of vessels;

2. External diameters and lengths of pipes;

3. Number and type of fittings; and

4. Whether rotating or stationary.

8 TESTS

8.1 Tests for Thickness ― Tests for the thickness shall be carried out after application. Local irregularities on the insulation surface shall be ignored.

If the arithmetic mean of not less than nine probe measurement at a given location is less than the minimum thickness as required by the purchaser or less than the commercial thickness offered by the applicator (subject to agreed tolerances) whichever is appropriate, the material applied at that location shall be deemed not to comply with this standard. Individual probe shall be ± 15 percent or 6 mm, whichever is lower.

8.2 Test for Bulk Density ― During application, a test panel shall be fitted on surface of equipment. When application of the equipment is completed, the test panel shall be removed and tested for bulk density. The gap that will be produced shall be filled up by spraying.

8.2.1 The number and location of these test panels shall be mutually agreed to between the purchaser and the applicator. However, minimum number of test panels shall be three.

8.2.2 Under no circumstances, material shall be cut out from the surface of equipment for checking bulk density.

8.2.3 The average bulk density shall not be beyond ± 15 percent of the agreed value. However, none of the bulk density values at the test panels shall be below 25 percent of the agreed value.
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FOREWORD

(Formal clause will be added later)

The sectional committee responsible for formulation of standards on thermal insulation decided to formulate this standard for testing fire propagation for the thermal insulation materials being used in building equipment and building structures. This standard is being formulated keeping, the increasing demand of these materials, in view. 

This test method provides details regarding fire performance of the material and classifies the material in Class ‘0’ fire rating category and will be used in conjunction with IS 13286. 

The test results as per this standard relate only to the behavior of the test specimens of the product under the specified conditions of test and they are not intended to be the sole criterion for assessing the potential fire hazard of the product in use.

In reporting the result of the test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 'Rules for rounding off numerical values (second revision)'.
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1 SCOPE 

1.1 This Indian Standard checks the Fire Performance of the material and classifies the product in Class ‘0’ Fire Rating by prescribing the method of test for fire propagation for thermal insulation materials in addition to the testing of material as per IS 13286 for Surface Spread of Flame.

1.2 This test can be carried out only after the material has passed the test for Class ‘1’ Fire Rating as per IS 13286 – Surface Spread of Flames. 



1.3 The material shall be classified as Class ‘0’ if the material is a Class 1 material as per IS 13286 and has a Fire Propagation Index I of not more than 12 and Sub-Index i1, of not more than 6 as per test method described herewith.



2 REFERENCES

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid.  All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 3069 : 2020

		Glossary of terms, symbols and units relating to thermal insulation materials (second revision)







3 TERMINOLOGY

For the purpose of this standard, the terms and definitions given in IS 3069 and the following shall be apply.

3.1 Assembly

A fabrication of materials and/or composites that can contain air gaps.

3.2 Calorific value

Quantity of heat produced by complete combustion, at a constant pressure of 1.013 25 bar, of a unit volume or mass of gas, the constituents of the combustible mixture is being taken at reference conditions and the products of combustion being brought back to the same conditions.

NOTE 

1) In the gross calorific value, water produced by combustion is assumed to be condensed.

2) In the net calorific value, water produced by combustion is assumed to be in the vapor state. 

3.3 Composite

A combination of materials which are recognized in building construction as discrete entities, e.g. coated or laminated materials.

3.4 Essentially flat surface

A surface from which the specimens having an irregularity of less than ± 3 mm from a flat plane can be obtained.

3.5 Exposed surfaces

The surfaces of the product subjected to the heating conditions of the test.

3.6 Fire propagation index

A comparative measure of the contribution to the growth of fire made by an essentially flat material, composite or assembly. It is primarily intended for the assessment of the performance of internal wall and ceiling linings.

3.7 Wobbe Index

Ratio of the calorific value of a gas per unit volume and the square root of its relative density under the same reference conditions. It can be expressed either in MJ/m3 of dry gas under the reference conditions or MJ/kg of dry gas.



4 SUITABILITY OF A PRODUCT FOR TESTING

4.1 Surface characteristics

4.1.1 A product having one of the following is suitable for evaluation by this method.

a) a flat exposed surface (see 3.4 and 3.5); 

b) a surface irregularity which is evenly distributed over the exposed surface (see A-1) provided that;

1) at least 50 percent of the surface of a representative square area of 225 mm × 225 mm lies within a depth of 6 mm from a plane taken across the highest points on the exposed surface.

2) any cracks, fissures or holes does not exceed 7.5 mm in width nor 10 mm in depth, and the total area of such cracks, fissures or holes at the surface does not exceed 30 percent of a representative square area of 225 mm× 225 mm of the exposed surface.

4.1.2 When the requirements of 4.1.1 a) or 4.1.1 b) does not comply with an exposed surface, the product may be tested in a modified form with a flat exposed surface and this shall be stated in the test report. 

4.2 Asymmetrical products

A product which may have faces that differ or may contain laminations of different materials arranged in a different order in relation to the two faces. If either of these faces can be exposed in use within a room, void or cavity, then both faces shall be subjected to the test.

4.3 Products with particular burning characteristics

For assessing products that react in specific ways under exposure to the specified heating conditions (see 10.2), this method may be unsuitable. In this case, provision is either made to apply a suffix to the result (see 11.4.2 and 12 (g)), or prohibit assessment because the product is unsuitable for testing by this method (see 11.4.3).

5 TEST SPECIMENS

5.1 Number of specimens

The test sample shall comprise minimum of three and a maximum of five specimens for each face to be tested.

5.2 Size of specimens

Note — Specific advice on the testing of assemblies is also given in A-2 and Annex B below.

5.2.1 The specimens shall be in square shape, with sides (225 ± 1.5) mm long.



5.2.2 Products of normal thickness 50 mm or less shall be used. If the products have normal thickness greater than 50 mm, the specimens shall be obtained by cutting away the unexposed face of the product to reduce the thickness to  mm.

5.3 Edge effects

Where the specimen is backed by an air gap (see Annex B), it shall be ensured that the perimeter of the specimen does not permit the flame to penetrate into the cavity. Similarly, where a surface is applied with a flame-retardant coating, the edge detail shall be such as to prevent ignition of the underlying layers.

5.4 Conditioning of specimens

All the specimens shall be conditioned to constant mass (see A-3) at a temperature of (27 ± 2) ℃ and a relative humidity of (65 ± 5) percent, and maintained in this condition until required for the testing.

NOTE — Constant mass is considered to be attained when two successive weighing operations, carried out at an interval of 24 h, do not differ by more than 0.1 percent of the mass of the specimen, or 0.1 g, whichever is the greater.



6 TEST APPARATUS

6.1 General

6.1.1 All dimensions given in the following description of the test apparatus are nominal unless tolerances are specified.

6.1.2 The test apparatus (see fig. 1, 2 and 3) shall consist of a combustion chamber with a specimen holder fixed to one face. The combustion chamber shall contain two electrical heating elements and a horizontal gas burner tube and shall be surmounted by cowl and a removable steel chimney.

6.2 Combustion chamber

The walls of the chamber shall be made from 12 mm thick calcium silicate board having a nominal dry density of 1 400 kg/m3. The calcium silicate shall also have the following properties:



		Properties

		Value



		Flexural strength

		23 MPa



		Hardness

		80 Shore D



		Maximum service temperature

		1 000 °C



		Thermal conductivity

		0.49 W/m K



		Shrinkage (750 ºC for 12 h)

		0.14% to 1.1%



		Coefficient thermal expansion

		7.6 × 10–6







The internal dimensions of the chamber shall be 190 mm × 190 mm × 90 mm.

An air inlet slot measuring 96 mm × 25 mm and mica observation window measuring 50 mm × 50 mm shall be provided together with a hole for the discharge of combustion gases and a suitable fixing for the chimney and cowl. A steel baffle plate 200 mm × 40 mm shall be fixed horizontally to the top of the combustion chamber above the window. Four steel rods shall be fitted to combustion chamber to enable the specimen holder to be located and fixed firmly in position during each of the test.

6.3 Specimen holder

The specimen holder shall be made from calcium silicate board having the same dry density and properties as that of the walls of the combustion chamber (see 6.2). The holder shall be recessed to take the specimen of area 225 mm × 225 mm and a recess depth of 12.5 mm, 25 mm or 50 mm, depending upon the thickness of the specimen which has to be tested.

6.4 Gasket

1 mm thick non-combustible compressible gasket, shall be provided for interposing between the specimen holder and the combustion chamber to assist in obtaining an adequate seal (see A-2).

6.5 Chimney and cowl

The chimney shall have 38 mm internal diameter and 190 mm long & made of 1.0 mm thick steel. It shall be provided with a removable steel cowl also made of 1.0 mm thick steel, 76 mm internal diameter and 152 mm high having two diametrically opposite bushed circular holes to take the thermocouples and their locating devices as specified in fig. 3. The chimney and cowl shall have a low reflectivity surface and shall have an overall mass in the range of 530 g to 550 g (see A-4.3).

6.6 Gas burner



The gas burner shall comprise of a horizontal stainless steel tube of wall thickness 1.5 mm and 9 mm bore closed at each end and fitted with a central gas supply pipe. The burner tube shall have a row of 14 holes of 1.5 mm diameter at 12.5 mm centres arranged so that the gas jets impinge horizontally on the specimen 25 mm above the floor of the combustion chamber. When the calibration sheet (see 9.1) is in position, the holes in the tube shall be  mm from the face of the calibration sheet.

6.7 Electric heating elements

The two heating elements shall be pencil type electric elements, each of 1 000 W rating and of 16 mm maximum diameter. The heating coil shall be 190 mm in length with a pitch of approximately 1 turn per mm. The elements shall be supported horizontally with their centres at a distance of 45 mm from the face of the specimen and arranged at 64 mm vertical centres symmetrically in the combustion chamber. Each heating element shall be enclosed in a transparent silica tube of (17 ± 1) mm internal diameter, having a wall thickness of (1.1 ± 0.25) mm and a length of (210 ± 2) mm. The heating elements shall be connected in parallel with copper busbars and the end terminals shall be protected with suitable guards that, if made of metal, shall be effectively earthed. The framework of the apparatus, including the chimney and the cowl, shall be earthed.

6.8 Thermocouples

The thermocouples shall be 0.2 mm diameter nickel chrome/nickel aluminium conductors contained in a 1 mm diameter mineral insulated 18-8 stainless steel sheath with a grounded hot junction. They shall be provided with aluminous porcelain insulators (not recrystallized alumina) of 1.3 mm bore, 3.5 mm external diameter and 50 mm length. Provision shall be made to ensure that the extreme tips of the sheaths containing the hot junctions of the thermocouples are correctly located 3 mm beyond the ends of the insulators and midway between the inside of the cowl and the outside of the chimney (see A-4.4 and Fig.3).



7 ANCILLARY EQUIPMENT

7.1 Manometer

The manometer shall be capable of being read to within an accuracy of 0.05 kPa and capable of reading up to at least 1.0 kPa.

7.2 Gas flowmeter

The flowmeter shall be a direct-reading instrument graduated in l/min with a maximum flow not greater than 5 l/min and capable of being read to an accuracy of 0.05 l/min. It shall be calibrated for use with a gas whose relative density to air at 15 ℃and 0.75 kPa is 0.365, and shall have an accuracy of ± 2 percent of maximum flow.

7.3 Gas pressure regulating and control valves

The valves vary according to the type of flowmeter used but shall be capable of maintaining the flow of gas to the flowmeter at the levels and pressure specified in 8.2.

7.4 Millivolt temperature indicator

An indicator shall be provided which is capable of monitoring the millivolt output of the thermocouples. This shall be either a digital or potentiometric device which is precalibrated to be capable of indicating temperatures to the nearest 1 ℃and shall have a response time no worse than 10 ms/℃ (1 s/100 °C). It may be provided with means for cold junction compensation but if this is not provided, it shall be capable of negative readings (capable of indicating that the hot junctions of the thermocouples are at a lower temperature than their cold junctions). A suitable potentiometric chart recorder is a multi-range recorder capable of operating in the ranges –25 ℃ to + 225 ℃ (–1 mV to +9 mV) and –100 ℃ to +900 ℃ (–5 mV to +45 mV) with an accuracy of 0.5 percent of full scale deflection.

A single-range chart recorder shall not be used unless it has resolution comparable to that of the multirange recorder and an accuracy described above.

7.5 Wattmeter

The wattmeter shall be capable of measuring up to 2 kW with an accuracy of ± 2 percent, and shall be of a type that integrates amperage and voltage and does not assume constant voltage input.

7.6 Variable transformer

The variable transformer shall be capable of handling a maximum of 2 kVA and of regulating the voltage output from zero to a maximum value equal to that of the input voltage. The voltage output shall vary linearly over the range.

7.7 Electric oven

The oven shall be capable of maintaining a temperature of (103 ± 2) °C, and shall be of sufficient size to accommodate the calibration sheet (see 9.1).

7.8 Gas igniter

A commercially available battery-powered gas igniter operating on a heated coil or continuous spark is suitable.

7.9 Desiccator

The desiccator (or desiccating cabinet), required to house the calibration sheet, shall contain self-indicating silica gel.

7.10 Timing device

The timing device shall be capable of recording elapsed time to the nearest second and shall be accurate to within 1 s in 1 h.

7.11 Balance

The balance shall be capable of weighing to an accuracy of 0.1 g.



8 SETTING UP PROCEDURE

8.1 Siting of apparatus

The apparatus shall be located in a draught-free room of volume not less than 15 m3 and shall be protected from direct sunlight. If the extraction of combustion products from the room is necessary during the test, this shall be effected in such a way as to avoid causing draughts over the apparatus. The apparatus shall be set level with cowl vertical and the chimney.

8.2 Gas supply

Standard test gas G112 (see Note) shall be supplied to the apparatus at a pressure not exceeding 1.0 kPa. The flow shall be capable of being adjusted, by means of the gas control valves, to give a heat output of (525 ± 10) W. A method of calculating the required flow rate is described in A-5.

NOTE — Standard test gas G112 shall have the following properties at 15 ℃ and 1.013 25 bar:

Composition by volume – 17 percent CH4, 59 percent H2 and 24 percent N2.

Net Wobbe Index – 19.48 MJ/m3

Gross Wobbe Index – 22.36 MJ/m3

Net Calorific Value – 11.81 MJ/m3

Gross Calorific Value – 13.56 MJ/m3

Relative Density – 0.367

8.3 Interconnection of ancillary equipment and test apparatus

8.3.1 A line diagram of the connections between the test apparatus and the ancillary equipment is shown in Fig.4.

8.3.2 Electricity supply 

The electric elements of the apparatus shall be connected in series with the variable transformer and the wattmeter.

8.3.3 Temperature measurement 

The thermocouples shall be connected to and in series with the temperature indicator by means of compensating leads (see A-4.4). The cold junctions shall be maintained at a constant temperature throughout the test. The hot junctions of the thermocouples in the cowl shall be checked for correct location before each calibration and test (see 6.8).

9 CALIBRATION

9.1 Calibration sheet

A square calibration sheet with sides (225 ± 1.5) mm long shall be cut from a (225 ± 1.5) mm thick asbestos-free, heat treated calcium silicate board with an oven dry density (see Annex C) of 850 kg/m3 ± 10 percent. The shrinkage in the plane of the board shall be less than 0.3 percent after heat soaking for 4 h at 1 000 °C. The calibration sheet shall be kept in the desiccator after oven drying or after completion of a previous calibration test.

9.2 Frequency of calibration

Calibration of the apparatus shall be carried out to ensure consistency of operation and to give a reference against which the performance of a product is measured (see A-4). The repeatability of the calibration value, C, shall be established (see 9.4.2); calibration shall be carried out before the start of a test of each group of up to five specimens, unless the apparatus is in continuous daily use, in which case not more than ten specimens shall be tested between calibrations.

9.3 Calibration procedure

9.3.1 Ensure that the test apparatus is at ambient temperature at the start of the test (see A-6).

9.3.2 Check that the hot junctions of the thermocouples in the cowl are correctly located.

9.3.3 Keep the calibration sheet in the desiccator and do not remove until immediately before it is required for mounting in the specimen holder. At the start of the test, insert the sheet into the specimen holder. Where necessary (see A-2), back the sheet with non-combustible material that has been conditioned prior to use by the method described for test specimens in 5.4, and ensure that when the holder is clamped on to the combustion chamber, the face of the sheet is in contact with the walls of the combustion chamber.

9.3.4 Adjust the gas flow to give a heat output of (525 ± 10) W (see A-5) and then turn off.

9.3.5 Switch on the thermocouple output indicator and record the initial output Ei, in mV, measured by the thermocouples inside the cowl.

9.3.6 After allowing any residual gas within the combustion chamber to disperse, simultaneously turn on the gas supply and ignite the jets using the gas igniter; time the test from the time of ignition. After 2 min 45 s, turn on the electrical supply to give an indicated input of 1 800 W; at 5 min after the time of ignition, reduce this indicated input to 1 500 W. 

9.3.7 Record the output from the thermocouples, Er, in mV, at:

a) 0.5 min intervals, up to and including 3 min from the time at which the gas was ignited; then

b) 1 min intervals, up to 10 min from the time at which the gas was ignited; then

c) 2 min intervals, up to 20 min from the time at which the gas was ignited.

If a multi-range chart recorder is used, select the lower range scale of the chart recorder from the start of the test and adjust it to the higher range when 95 percent full scale deflection is indicated.

9.3.8 Calculate the actual output rise Ec, in mV, for the calibration sheet from the following expression:



where 

Ec is the output rise indicated from the thermocouples of the flue gases for the calibration sheet, in mV;

Er is the output indicated from the thermocouples at the intervals specified in 9.3.7, in mV;

Ei is the initial output indicated from the thermocouples in 9.3.5, in mV.

NOTE — For instruments that do not have cold junction compensation, the initial output measured by the thermocouples in 9.3.5, Ei may be negative, in which case the expression for Ec becomes the following:







9.3.9 For the calibration sheet, calculate the calibration value, C, from the expression:





where

θc is the actual temperature rise to the nearest ℃ converted from Ec;

t is the time, in min, at the intervals specified in 9.3.7.

9.4 Calibration requirements

9.4.1 At 3 min, 5 min, 10 min and 20 min from the time at which the gas is ignited, the actual temperature rise θc above the initial temperature converted from Ei shall be within the tolerance limits specified in Table 1.

NOTE — A typical calibration curve is shown in Fig.5.

Table 1 Allowable limits for calibration

(Clause 9.4.1)

		Time from ignition of gas, t, mins

		Limits for rise above initial temperature, °C



		3

		27 to 39



		5

		85 to 110



		10

		175 to 205



		20

		230 to 260







9.4.2 The calibration value, C, shall not differ by more than 1.0 between consecutive calibrations (see A-4). When the apparatus is not in continuous use, at least two calibration tests shall be carried out to establish this consistency.



10 TEST PROCEDURE

10.1 Procedure

10.1.1 Once a satisfactory repeatable calibration is achieved, allow the apparatus and specimen holder to cool to ambient temperature, remove a specimen from the conditioning chamber and mount it in the specimen holder. Where necessary (see A-2), back it with non-combustible packing, previously conditioned in accordance with 5.4, to ensure that when the holder is clamped on to the combustion chamber, the face of the test specimen is in contact with the walls of the combustion chamber.

10.1.2 Carry out the test procedure as specified in 9.3.1, 9.3.2 and 9.3.4 to 9.3.7 inclusive.

10.1.3 Decomposition of the specimen during this test may result in the formation of soot deposits on the thermocouple hot junctions, which may interfere with the accurate measurement of gas temperatures. To minimize this effect, clean the thermocouples at least 30s before every temperature reading after the first 3 min of test (see 9.3.7), by removing them from the chimney and cleaning them with a fine wire brush or fine wire wool, then replacing them.

10.1.4 Record the mV output from the thermocouples of the flue gases throughout the duration of the test. Note the actual mV output at the intervals specified in 9.3.7 and the mV rises above the initial mV reading. 

10.1.5 Calculate Es, the output from the thermocouples for the test specimen, in mV, by the same method specified for Ec in 9.3.8 and convert it to temperature rise for the flue gases, θs.

10.1.6 The determination of the fire propagation index requires results from three specimens, but if any specimen exhibits the behaviour described in 10.2, test to be carried up to a maximum of five specimens in an attempt to obtain three valid test results (see 11.4.4).

10.2 Observations during test	

Throughout the test, carefully observe the material’s behaviour within the apparatus (see A-7) and take special note of any of the following phenomena:

a) deformation or spalling or intumescence of the specimen that tends to block the burner ports so that the required gas input cannot be maintained;

b) slumping or melting of the specimen that results in material escaping from the air inlet or being confined to the recess of the specimen holder, where it is not exposed to the heating conditions; 

c) air flow through the apparatus being restricted owing to obstruction of the inlet port by soot accumulation in the chimney or by fallen material. 

Occurrence of any of the above phenomena shall deem the test on that specimen to be invalid.

11 CALCULATION 

11.1 Test results

The fire propagation index and the individual subindices for each specimen shall be calculated to the first decimal place from the valid test results which are obtained on three specimens (see 10.1.6).

11.2 Index of performance of specimens

The Performance Index, S, for each of the specimens tested shall be calculated from the subindices, s1, s2 and s3, according to the respective temperature ranges as follows:

S = s1 + s2 + s3

where

s1, s2 and s3 are obtained by the expressions











where

θs is as defined in 10.1.5;

θc is as defined in 9.3.9;

t is as defined in 9.3.9.

Only positive values of (θs – θc) shall be used in the calculation.

11.3 Fire propagation index

The Overall Performance Index, I (fire propagation index), of the product shall be calculated from the individual results of each test as follows:

I = i1 + i2 + i3

where i1, i2 and i3 are given by the expressions













where

A, B and C refers to individual specimens giving valid test results; s1, s2 and s3 are as defined in 11.2.

NOTE — The indices of performance are calculated to the first decimal point as already mentioned in 11.1. Though they are stated with this precision, it is not suggested that this degree of accuracy is achieved by the test.

11.4 Expression of results

11.4.1 The fire propagation index I shall be stated without a suffix where the first three specimens tested give valid results. 

11.4.2 The fire propagation index I shall be stated with a suffix “R” where more than 3 specimens (four or five) have to be tested to obtain three valid results.

11.4.3 Where less than three valid results are obtained from five specimens, no fire propagation index shall be stated and the product shall be designated not-suitable for assessment by this method.



12 TEST REPORT

12.1 The test report shall quote the individual results obtained for each specimen tested. Any observations made during the test and comments on any difficulties experienced during testing as described in 10.2 shall also be given, together with the following:

a) Name and address of testing laboratory;

b) Name and address of sponsor;

c) Name and address of manufacturer/supplier, if known;

d) Date of test;

e) Full description of the product tested sufficient to describe its construction and to allow its identification. Different materials will need to be described in different ways but the description shall always contain sufficient information to enable the product to be accurately identified and differentiated from other similar products. 



12.2 All the components of the specimen shall be described and the description shall include as much information as possible, including the following where applicable:



a) Trade name(s);

b) Generic names / identification of material(s);

c) Thickness(es);

d) Density(ies) or mass(es) per unit area;

e) Significant details related to the fire performance of the material, e.g. type and level of any flame retardant treatment;

f) Details of the form in which the specimens were tested (material, composite or assembly), together with specimen thickness and, where appropriate, orientation, backing material and the face or faces subjected to the test and whether the material was tested in a modified form; 

g) The fire propagation index, I, for the product, with the suffix “R”, if applicable as per 11.4.2, and the subindices i1 and i2; along with Fire Performance Rating of material as Class ‘0’ when valid results are achieved by the material as stated in 1.3.

h) The statement that the suffix “R” to the fire propagation index indicates that the results should be treated with caution;

i) The statement: “The test results relate only to the behavior of the test specimens of the product under the particular conditions of test; they are not intended to be the sole criterion for assessing the potential fire hazard of the product in use”.
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ANNEX A 



GUIDANCE FOR OPERATORS



A-1 SURFACE IRREGULARITIES

For assessing the area of surface irregularity (see 4.1.1), the surface is to be machined to a depth of 6 mm below the highest point and machined surface area is estimated.

A-2 SPECIMEN CONSTRUCTION

Where non-combustible packing is required (see 10.1.1), the sheet immediately behind the specimen should be of non-combustible board similar to that specified in 9.1. Behind this, or where the 12.7 mm board cannot be accommodated owing to lack of space, millboard or a non-combustible board may be used as required to fill the holder. This may be necessary when the gasket prevents the face of the specimen being in close contact with the walls of the combustion chamber.

A-3 CONDITIONING OF SPECIMENS

Constant mass is to be checked as it is proof of satisfactory conditioning; cellulosic materials may require more than two weeks to achieve equilibrium with the atmosphere but some plastic materials take less time. Other factors like curing before conditioning may need to be taken into consideration.

A-4 CALIBRATION

A-4.1 General

When the apparatus is not in continuous use, at least two calibration tests have to be carried out in order to establish consistency. In case the temperature rise for an apparatus is either outside the allowable limits (see Table 1) or if the calibration value (see 9.4.2) does not give the specified repeatability, the following points should be considered.

A-4.2 Density of the calibration sheet

A low density sheet may give a high calibration value (C). When consistency of calibration is being checked the same calibration sheet should be used for successive tests.

A-4.3 Chimney/cowl

A heavy chimney and cowl will tend to give a low calibration value. A highly polished surface will give a high calibration value and reduce heat loss (see 6.5).

A-4.4 Temperature measuring system

This is a frequent source of erroneous results and great care should be exercised to ensure that the hot junctions of thermocouples etc. are precisely located. The sheathed thermocouples should be not less than 100 mm long.

A-4.5 Gas supply

The gas flow should not show an initial surge due to pressure build up behind the on/off valve. If this occurs, a by-pass valve should be introduced. Ignition should always coincide with supply of gas to the burner.

A-5 CALCULATION OF GAS FLOW RATE

A-5.1 The Wobbe index of the test gas G112 (see 8.2) will normally be provided by the gas supplier and is specified to be 19.48 MJ/m3 for test gas G112. In addition, the calorific value of the specific supply of the test gas to be used should be obtained to check the relative density of the gas and ensure that it complies with the requirement of 8.2 by substituting the actual values in the following expression:







A-5.2 The gas flow rate should be calculated as per the following example.

For a gas of calorific value 11.81 MJ/m3, and for the required heat output from the burner of (525 ± 10) W (see 9.3.4), the required rate of flow calculated as follows.







A-6 COOLING APPARATUS

It is important to ensure the cooling of the apparatus to ambient temperature between tests and it may take approximately 2 h to achieve this cooling. Care should be taken to ensure that the cooling is thorough and not merely superficial, particularly if artificial means of cooling are used.

A-7 PRODUCT TESTING

Failure to achieve valid test results from certain types of product described in 10.2 may be recognized by the following behavior.

A-7.1 Failure to maintain the required gas flow as indicated by the flowmeter 

An attempt should be made to maintain the required flow by opening the flow regulator without increasing the inlet pressure to the flowmeter beyond 1.0 kPa.

A-7.2 Melting or slumping of products 

Escape of molten products through the air inlet is obviously visible during the test but slumping of a product within the combustion chamber may occur and can only be noted by continual close observation. Shrinkage of some specimens into the specimen holder may only be observed on completion of the tests.

A-7.3 Restriction of the flow of air and/or combustion products through the apparatus - This may be indicated by a drop in the temperature curve caused by blockage of the air inlet by a collapsed sample or blockage of the throat of the chimney by massive carbon deposits. Severe blockage may result in flames emerging from the air inlet.







ANNEX B 

(Clauses 5.2 and 5.3)



EFFECT OF THERMAL CHARACTERISTICS ON THE PERFORMANCE OF ASSEMBLIES



B-1 With thin materials or composites, particularly those with a high thermal conductivity, the presence of an air gap and the nature of any underlying construction may significantly affect the ignition performance of the exposed surface. Increasing the thermal capacity of the underlying construction increases the heat sink effect and may delay ignition of the exposed surface. Any backing provided to the test specimen and in intimate contact with it, such as the non-combustible packing pieces, may alter this heat sink effect and may be fundamental to the test result itself. The influence of the underlying layers on the performance of the assembly should be understood and care should be taken to ensure that the result obtained on any assembly is relevant to its use in practice.



B-1.1 The following advice is offered on the construction and preparation of test specimens.

a) Where the thermal properties of the product are such that no significant heat loss to the underlying layers can occur, for example, a material or composite greater than approximately 6 mm thick of high thermal capacity and/or low thermal conductivity, then the product should be tested backed only by the specimen holder.

b) Where the product is normally used as a free-standing sheet and the characteristics noted in a) do not apply, then an air space should be provided at the back of the product by testing over non-combustible perimeter battens 20 mm wide and 12.5 mm thick.

c) Where the product is to be used over a low density non-combustible substrate and the characteristics noted in a) do not apply, then the product should be tested in conjunction with that substrate.

d) Where the product is to be used over a combustible substrate and the characteristics noted in a) do not apply, then the product should be tested in conjunction with that substrate.





ANNEX C

(Clause 9.1)

DETERMINATION OF DRY DENSITY OF CALIBRATION SHEET



The calibration sheet shall be dried at a temperature of (103 ± 2) ℃ to constant mass (see note to 5.4) and allowed to cool in the desiccator. Weighing must be carried out to an accuracy of ± 0.1 g. The thickness of the sheet should be measured at the quarter and midpoints of each side to an accuracy of 0.1 mm, the measuring instrument having flat contacting surfaces. The mean of the twelve readings should be taken as the thickness of the board and the linear dimensions of each side should be measured to an accuracy of 0.5 mm.
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FORMAT FOR SENDING COMMENTS TO BIS



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



DOC NO: IS 3677, 



TITLE:  Specification for unbounded rock and slag wool for thermal insulation



DAT OF CIRCULATION   26-08-2022



NAME OF THE COMMENTATOR/ ORGANIZATION    Dr. Tabish Alam, CSIR-CBRI



		SL NO.

		CLAUSE/SUB-CLAUSE/PARA/TABLE FIG. NO. COMMENTED

		COMMENTATOR/

ORGANIZATION

ABREVIATION

		COMMENTS

		DECISIONS



		(1)

		5.7 Thermal conductivity of K-Value



Table

		Dr. Tabish Alam

CSIR-CBRI

		Unit of thermal conductivity should be in SI unit i.e. W/m.K in given table. Accordingly, thermal conductivity values shall be changed.

		The committee reviewed the comment and agreed on the same. Further, the Committee decided that Dr. Tabish Alam, CSIR-CBRI will change the unit of thermal conductivity into SI units and will provide the revised values.



		(2)

		5.7 Thermal conductivity of K-Value



Table

		Dr. Tabish Alam

CSIR-CBRI

		Range of the mean temperate and thermal conductivity at specified apparent densities should have extended.

		The Committee agreed on the comment. Dr. Punit Kumar, PIBCO will provided the revised table after incorporating Range of the mean temperate and thermal conductivity at specified apparent densities.



		(3)

		Clause 5.11 Optional Requirement

Sub Clause 5.11.1 Moisture Contain

		Dr. Tabish Alam

CSIR-CBRI

		Moisture contain less than 2% should be treated as essential requirement for testing thermal conductivity. Presently, it is optional requirement.

		The Committee deliberated on the comment and found that Moisture content depend on the condition and use of the product. So, it should be optional requirement. Hence, Committee disagree on the comment.
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FORMAT FOR SENDING COMMENTS TO BIS



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



DOC NO : IS 3677,  TITLE: Specification for un-bonded rock and slag wool for thermal insulation





DATE OF CIRCULATION…………………………………………………



NAME OF THE COMMENTATOR/ ORGANIZATION…P P Lahiri



		SL NO.

		CLAUSE/SUB-CLAUSE/PARA/TABLE FIG. NO. COMMENTED

		COMMENTATOR/

ORGANIZATION

ABREVIATION

		COMMENTS

		DECISIONS



		(1)

		(2)

		(3)

		(4)

		(5)



		1.

		5.11.11, Para 2

		PPL

		May be revised to ‘… for example, aluminum/stainless steel foil, depending on operating temp. and MOC of substrate should be wrapped around the surface to be insulated before the application of insulation inhibited as per ASTM C 795 and/or application of suitable paint on the surface.

		The Committee agreed on the comment. Further, the Committee decided that the para given by P. P. Lahiri is incomplete and need to be modified. Member from EIL will provide the rephrase the para and provide to BIS Secretariat.
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5.7 Thermal Conductivity or k-Value — The thermal conductivity or k-value of the material at specified apparent densities shall not exceed the following values when determined in accordance with the method prescribed in IS 3346.



		Mean Temperature

		Thermal Conductivity ( k-Value )

of Material at Different Apparent Densities



		

		



		

		200  kg/m3             150 kg/m3            120 kg/m3                      100 kg/m3



		( 1 )

		(2)                             (3)                          (4)                                 (5)



		°c

		W/m.K                   W/m.K                     W/m.K                          W/m.K      



		50

		[bookmark: _GoBack]0.042                     0.046                          0.048                               0.050



		100

		0.050                     0.052                          0.054                               0.056



		150

		0.060                     0.062                          0.066                               0.068



		200

		0.072                     0.075                          0.078                               0.080



		250

		0.083                     0.088                          0.089                               1.002
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[bookmark: _GoBack]Doc. No.: IS 3677

TITLE: Specification for unbounded rock and slag wool for thermal insulation



NAME OF THE COMMENTATOR/ORGANIZATION:  Dr. Punit Kumar, PIBCO LTD (R & D CENTRE)





		Sl. No.

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

		Commentator/

Organization/

Abbreviation

		Type of Comments

(General/Editorial/ Technical)

		Justification

		Proposed change



		

1

		4.2 Apparent Density

		Dr. Punit Kumar

PIBCO LTD (R and D CENTRE)

		Technical

		Improve standard & compared with other mineral wool standard

		A tolerance of ± 10 percent shall be allowed on the manufacturer's declared

value when tested in accordance with the method prescribed

in 8 of IS : 3144-1981*.



		2

		4.4 Shot Content

		Dr. Punit Kumar

PIBCO LTD (R and D CENTRE)

		Technical

		Improve standard & compared with other mineral wool standard

		The shot content, when sieved through the

prescribed sieve, shall not be more than the values

given below. The method for the

determination of shot content shall be as prescribed

in 13 of IS 3144. Any shot present in the bonded

mineral wool shall not be larger than 5 mm in any

dimension



500 micron,

250 micron,

150 micron

25 percent including all

3 sieve as 500 micron,

250 micron and

150 microns



		3

		4.8 Sulphur Content

		Dr. Punit Kumar

PIBCO LTD (R and D CENTRE)

		Technical

		Improve standard & compared with other mineral wool standard

		The material, after removal of the facing, if any,

shall not contain more than 0.2 percent of sulphur

when determined by the method prescribed in 19 of

IS 3144.
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[bookmark: _GoBack]Doc. No.: IS 14656

TITLE: CERAMICFIBREPRODUCTS-  METHODS OF TEST





NAME OF THE COMMENTATOR/ORGANIZATION:  Dr. Punit Kumar, PIBCO LTD (R & D CENTRE)





		Sl. No.

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

		Commentator/

Organization/

Abbreviation

		Type of Comments

(General/Editorial/ Technical)

		Justification

		Proposed change



		

1

		9.1.1 Furnace

		Dr. Punit Kumar

PIBCO LTD (R and D CENTRE)

		Technical

		Furnace temperature required higher if product is testing at more than 1400 degree C

		A suitable muffle furnace of sufficient capacity capable

of heating the sample up to more than its working temperature.



		2

		12 . Determination of Leachable

Chloride Content

		Dr. Punit Kumar

PIBCO LTD (R and D CENTRE)

		Technical

		For test procedure improvement

		Same as 8183
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INDIAN STANDARD DRAFT FOR FEFs Thermal Insulation.doc
Draft Indian Standard


FLEXIBLE ELASTOMETRIC FOAM (FEF) PRODUCTS FOR THERMAL INSULATION OF BUILDING EQUIPMENT, BUILDING STRUCTURES AND INDUSTRIAL APPLICATION - SPECIFICATION

FOREWARD


This Indian Standard is being proposed to the Bureau of Indian Standards, for Development of an Indian Standard for Flexible Elastomeric Foam based Thermal & Acoustic Insulation products for use in Building Equipment and or Industrial Application. .


Flexible Elastomeric Foam (FEF) based thermal insulation products were first developed in 1854 and since then these products are widely used for thermal insulation and Acoustic Insulation across the globe. FEF based Thermal & Acoustic Insulation products were first introduced in India in 1999 and the first manufacturing facility was set up in 2006. Owing to the excellent properties of these products like Low Thermal Conductivity Values, High Resistance to Water Vapour Diffusion, Wide Service Temperature Range, Ease of Installation and Non-Fibrous material; these products gained popularity within a short span of time. Today these products are widely used for thermal and acoustic insulation especially in the HVAC Industry for insulation of Chilled Water Pipes, Drain Piping, Hot Water Pipes, HVAC Ducting, AHU / Plant Rooms and Under-Deck Insulation as well. In India, many government organizations have adopted the use of these Flexible Elastomeric Foam based Thermal & Acoustic Insulation Products. These products are included in the CPWD DSR since 2013. Apart from CPWD, Military Engineer Services, Defence Research Development Organization, Bharat Electronics Ltd, Bhabha Atomic Research Centre, Airports Authority of India, NTPC Ltd, BHEL, UPRNNL, EIL, Rites Ltd, etc. widely use FEF based insulation products for thermal & acoustic insulation.

Flexible Elastomeric Foams are suited for application in the temperature range of -2000C to +1250C. These products have application for Thermal and Acoustic Insulation of HVAC Ducts, Chilled Water Piping, Drain Piping, Hot Water Piping, Under-Deck Insulation, Wall Insulation, Interior Acoustic Insulation and Industrial Application. 

FLEXIBLE ELASTOMERIC FOAM THERMAL & ACOUSTIC INSULATION - SPECIFICATION

1 SCOPE


1.1 This standard prescribes the requirements and methods of sampling and tests for Flexible Elastomeric Foam based Thermal & Acoustic Insulation products for use in Building Equipment and Industrial Application in the service temperature range from -500C to +1050C.


2 REFERENCES

2.1 The Standards listed below contain provisions which, through reference in this text, constitute provisions of this Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Indian Standards indicated below:-


Standard No - Title

IS ……………….. - Fire tests on building materials and structures. Method of test for fire propagation for products.

IS 13286 – Surface spread of Flames for Thermal Insulation Materials – Method of Test 


EN 12667 - Thermal performance of building materials and products. Determination of thermal resistance by means of guarded hot plate and heat flow meter methods. Products of high and medium thermal resistance. 


EN ISO 8497 - Determination of steady-state thermal transmission properties of thermal insulation for circular pipes.


EN 12086 - Thermal insulating products for building applications - Determination of water vapour transmission properties.


EN 13469 - Thermal insulating products for building equipment and industrial installations. Determination of water vapour transmission properties of preformed pipe insulation.


EN 14706 - Thermal insulating products for building equipment and industrial installations - Determination of maximum service temperature.


EN 14707 - Thermal insulating products for building equipment and industrial installations - Determination of maximum service temperature for preformed pipe insulation.  


EN 14304 Annex B - Thermal insulation products for building equipment and industrial installations — Factory made flexible elastomeric foam (FEF) products - Determination of minimum service temperature.

ISO 4892-2 Method A   - Plastics - Methods of exposure to laboratory light sources - Part 2: Xenon-arc lamps. 


ISO 845 - Cellular plastics and rubbers - Determination of apparent density.


ISO 846 Method A & Method C - Determining the deterioration of plastics due to the action of fungi, bacteria and soil organisms. 

IS 3069: 1965 – Glossary of terms, symbols and units relating to thermal insulation materials 

EN 1946-2:1999 - Thermal performance of building products and components - Specific criteria for the assessment of laboratories measuring heat transfer properties — Part 2: Measurements by guarded hot plate method


EN 1946-3:1999 - Thermal performance of building products and components - Specific criteria for the assessment of laboratories measuring heat transfer properties — Part 3: Measurements by heat flow meter method


EN 12664 - Thermal performance of building materials and products - Determination of thermal resistance by means of guarded hot plate and heat flow meter methods - Dry and moist products of medium and low thermal resistance


EN 12939 - Thermal performance of building materials and products - Determination of thermal resistance by means of guarded hot plate and heat flow meter methods - Thick products of high and medium thermal resistance


EN ISO 7345 - Thermal insulation - Physical quantities and definitions (ISO 7345:1987)


ISO 8301:1991 - Thermal insulation - Determination of steady-state thermal resistance and related properties - Heat flow meter apparatus


ISO 8302:1991 - Thermal insulation - Determination of steady-state thermal resistance and related properties - Guarded hot plate apparatus


ISO 7345:1987 - Thermal insulation — Physical quan​tities and definitions


ISO 8301:1991 - Thermal insulation — Determination of steady-state thermal resistance and related prop​erties — Heat flow meter apparatus


ISO 8302:1991 - Thermal insulation — Determination of steady-state thermal resistance and related prop​erties — Guarded hot plate apparatus


EN 12085 – Thermal insulating products for building applications — Determination of linear dimensions of test specimens


EN 13467 - Thermal insulating products for building equipment and industrial installations — Determination of dimensions, squareness and linearity of preformed pipe insulation


EN 823 - Thermal insulating products for building applications — Determination of thickness.


EN 12429 - Thermal insulating products for building applications — conditioning to moisture equilibrium under specified temperature and humidity conditions.


ISO 7884-1, Glass — Viscosity and viscometric fixed points — Part 1: Principles for determining viscosity and viscometric fixed points.


ISO 7884-7, Glass — Viscosity and viscometric fixed points — Part 7: Determination of annealing point and strain by beam bending.


EN 1604 – Thermal insulating products for building applications — Determination of dimensional stability under specified temperature and humidity conditions

EN 823 – Thermal insulating products for building applications — Determination of thickness


ISO 291 - Plastics — Standard atmospheres for conditioning and testing


ISO 1923 - Cellular plastics and rubbers — Determination of linear dimensions


ISO 4582 – Plastics — Determination of changes in colour and variations in properties after exposure to daylight under glass, natural weathering or laboratory light sources


ISO 4892-1 – Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance


ISO 9370 – Plastics — Instrumental determination of radiant exposure in weathering tests — General guidance and basic test method


IEC 68-2-10:1988 - Basic environmental testing procedures – Part 2 : Tests – Test J and guidance: Mould growth


ISO 266, Acoustics — Preferred frequencies


ISO 9613-1, Acoustics — Attenuation of sound during propagation outdoors — Part 1: Calculation of the absorption of sound by the atmosphere


IEC 61260, Electroacoustics — Octave-band and fractional-octave-band filters

ASTM C634 - Terminology Relating to Building and Environmental Acoustics


ASTM E795 - Practices for Mounting Test Specimens During Sound Absorption Tests


ANSI S1.6 - Preferred Frequencies, Frequency Levels, and Band Numbers for Acoustical Measurements


ANSI S1.11 - Specification for Octave - Band and Fractional - Octave-Band Analog and Digital Filters

ANSI S1.26 - Method for the Calculation of the Absorption of Sound by the Atmosphere


ANSI S1.43 - Specifications for Integrating-Averaging Sound Level Meters


IEC 61672 Electroacoustics – Sound Level Meters – Part 1: Specifications

3  SYMBOLS, UNIT AND ABBREVIATED TERMS


ST(+) is the maximum service temperature, 0C


ST(-) is the minimum service temperature, 0C


dD is the declared diameter, mm                   

D is the diameter, mm

Di is the inside diameter, mm

Ec is the output rise indicated from the thermocouples of the flue gases for the calibration sheet, mV


Er is the output indicated from the thermocouples at the intervals, mV

Ei is the initial output indicated from the thermocouples, mV

C is the calibration value

θc is the actual temperature rise to the nearest °C converted from Ec


t is the time, min

S is the index of performance

s1 is the sub indice 


s2 is the sub indice


s3 is the sub indice


θs is the temperature rise for the flue gases


I is the fire propagation index


A is the metering area measured on a selected isothermal surface, m2

Ad is the area of the defect, m2

Am is the area of the metering section, m2

R is the thermal resistance / areal thermal resistance, (m2K)/W


Ra is the thermal resistance of an air layer of thickness equal to the maximum depth of any defect, m2K/W


ζ is the transfer factor, W/(mK)


T1 is temperature of the warm surface of the specimen, K


T2 is the temperature of the cold surface of the specimen, K


Tm is the mean test temperature (usually (T + T2)/2), K


V is the volume, m3

c is the Specific Heat Capacity, J/(kgK)


d is the thickness; average thickness of a specimen, m


e is the edge number ratio


eh is the heat flow meter output voltage, mV

f is the calibration factor of the heat flow meter, W/(mV m2)


m is the mass (of the specimen), kg


q is the density of heat flow rate, W/m2


r is the thermal resistivity, Km/W


∆R is the increments of thermal resistance, m2K/W


∆T is the temperature difference (usually T1 – T2), K


∆d is the increments of thickness, m


∆m is the relative mass change

∆t is the time interval, s


Φ is the heat flow rate, W


λ is the thermal conductivity, W/(mK)


λt is the thermal transmissivity, W/(mK)


ξ is the porosity


ξp is the local porosity


ρ is the density, kg/m3

ρo is the density of the dry material, kg/m3

ρc is the density of the material after a more complex conditioning procedure, kg/m3

Φ/L is the linear density of heat flow rate (heat flow rate per ax al length), W/m


Φ/A is the areal density of heat flow rate (heat flow rate per area of a sur​face), W/m2

T0 is temperature of the pipe surface, K

T2 is temperature of insulation outside surface, K


Ta is temperature of ambient air or gas, K

D0 is the outer diameter of the circular pipe, m


D2 is the outer diameter of the circular insulation, m

L is length of test section (in the axial direction), m


ΛI is the linear thermal conductance, W/(mK)


Λ is the areal thermal conductance, W/(m2K)


RI is the linear thermal resistance, (mK)/W


KI is the linear thermal transference, W/(mK) 


h2 is the surface coefficient of heat transfer of insulation outer surface, W/(m2K)


S is the thickness of end cap beyond test pipe (in axial direction), m

n is the factor for Nukiyama calculation

G is the water vapour flow rate, mg/hr

m1 is the mass of the test assembly at time t1, mg


m2 is the mass of the test assembly at time t2, mg


t1 and t2 are the successive times of weighings, hrs.


g is the water vapour transmission rate, mg/m2 hr


A is the exposed area (arithmetic mean of the upper and lower exposed areas) of the test specimen, m2 

W is the water vapour permeance, mg/m2 hr Pa 

∆p is the water vapour pressure difference in Pa

Z is the water vapour resistance, m2 hr Pa/mg

δ is the water vapour permeability of the test specimen, mg/hr m Pa


δair is the water vapour permeability of air, mg/hr m Pa

µ is the water vapour diffusion resistance


D is the water vapour diffusion coefficient, m2/hr 




RD is the gas constant of water vapour, N m/(mg K)




T is the test temperature, K


p is the mean barometric pressure during the test, h Pa


po is the normal barometric pressure, h Pa


l is the length of the test specimen, m

ro is the outer radius, m


ri is the inner radius, m


ps1 is the water vapour saturation pressure in the test chamber, Pa


ϕ1 is the relative humidity in the test chamber, expressed as a decimal


ps2 is the water vapour saturation pressure in the test assembly – above the desiccant, Pa


ϕ2 is the relative humidity in the test assembly – above the desiccant, expressed as a decimal

d1 is the measured thickness installed before heating, mm


d2 is the measured thickness installed after the 72 hours at constant temperature, mm


d3 is the measured thickness after cooling down to a temperature of < 35 °C, mm


l1, b1 are the measured length and width before heating, mm


l2, b2 are the measured length and width after the 72 hours at constant temperature and after cooling down, mm


Δεd , Δεl , Δεb is the mean value of the dimensional changes, %


ϑH is the temperature of the hot plate, °C 


t is the time, hr


l1, b1 and d1 are respectively the length, width and thickness of the test specimen at (23 ± 1) °C, mm


l2, b2 and d2 are respectively the length, width and thickness of the test specimen at the declared minimum service temperature or (- 165 ± 5) °C, mm


m is the mass of the test specimen, grams

V is the Volume of the test specimen, mm3

ma is the mass of displaced air, grams


x is the value of a single measurement

[image: image1.emf] is the arithmetic mean of the set of measurements


n is the number of measurements made


λ is the wavelength, nm 

NRC is the Noise Reduction Coefficient     

αp is the Practical Sound Absorption Coefficient    

αw is the Weighted Sound Absorption Coefficient 

L, M, H is the Shape Indicators

αp1, αp2, and αp3 is the three one-third-octave Sound Absorption Coefficients

αpi,is the Practical Sound Absorption Coefficient

αs is the one-third-octave band Sound Absorption Coefficient

AT is the Equivalent sound absorption area of the test specimen, m2

S is the area of the floor or wall covered by the test specimen, m2

A is the sound absorption area / absorption of the specimen, m2

Aobi is the equivalent sound absorption area, m2

A1 is the equivalent sound absorption area of the empty reverberation room, m2

A2 is the equivalent sound absorption area of the room after the specimen has been installed, m2

V is the Volume of the empty reverberation room, m3

Imax is the length of the longest straight line which fits within the boundary of the room, m


V is the volume of the reverberation room, m3

Lp(t) is the averaged sound pressure level at the time t calculated for a total number of N decays


Lpn(t) is the sound pressure level of the nth decay at the time t

E(t) is the backward integrated squared impulse response 


p(T) is the sound pressure impulse response


C is the optional correction for the integrated squared impulse between t1 and infinity

c is the propagation speed of sound in air, m/s

c1 is the propagation speed of sound in air at the temperature t1, m/s


c2 is the propagation speed of sound in air at the temperature t2, m/s


T1 is the reverberation time of the empty reverberation room, s

m1 is the power attenuation coefficient, in reciprocal m

T2 is the reverberation time of the reverberation room after the test specimen has been introduced, s


m2 is the power attenuation coefficient, in reciprocal m

ε20(T)/T
is the standard deviation of the reverberation time T20

T is the reverberation time measured, s


F is the centre frequency of the one-third-octave band, Hz


f is the frequency, Hz


N is the number of decay curves evaluated


∆t, [T] is the output interval, s

d is the decay rate, dB/s

dair is the decay rate due to sound absorption by the air, dB/s

m’ is the attenuation coefficient, dB/m

i and j are the integers


Li is the average of the sound pressure levels measured at the ith data point in each of N decays


N is the number of decays


Lij is the sound pressure level measured at the ith data point during the jth decay

α is the absorption coefficient of test specimen


S is the area of test specimen, m2

α1 is the absorption coefficient of the surface covered by the specimen


T° C is the temperature, ° C


R is the Reproducibility 


r is the Repeatability


NM is the number of stationary microphone positions

dMi is the decay rate at the ith microphone position

dM is the decay rate averaged over all microphone positions

sS is the standard deviation of the decay rates over all specimen positions

NS is the number of specimen positions

di is the decay rate measured at the ith specimen position

ds is the decay rate averaged over all specimen positions

sSS is the standard deviation of the decay rate over source position


NSS is the number of source positions


di is the decay rate measured at the ith source position

dss is the decay rate averages over all source positions

4 MATERIAL COMPOSITIONS


4.1 Flexible Elastomeric Foam (FEF) insulation material shall have 6 - 32 mm thickness sheets & tubes in black / green color for thermal application. Flexible Elastomeric Foam Insulation material shall consists of Synthetic (Nitrile Butadiene Rubber / Ethylene Propylene Diene Monomer Rubber) Rubber (for the flexibility), Fillers (for the fire behavior and stability), Blowing agents (for the expansion process during production), Accelerator and Sulphur, Plasticizers (for, amongst, other things, the flexibility), Antioxidant (e.g. special wax types), Flame Retardants & Polymers (PVC). FEF insulation shall essentially be free from chlorofluorocarbons, hydro chlorofluorocarbons. FEF insulation shall essentially be free from lead, cadmium, asbestos & fibers. FEF insulation shall have minimal Volatile Organic Compounds. Nitrile butadiene rubber insulation shall have Zero Ozone Depletion Potential & Zero Global Warming Potential. 

The Flexible Elastomeric foam shall be 100 % closed cell in nature. This insulation material are intended for use within the temperature range of - 50°C to + 105°C. 


5
REQUIREMENTS


5.1 

The products shall confirm to the Table No. 1 & 2 for Thermal Insulation Products and Covering Systems for Mechanical & UV protection (in case of exposed / outdoor installation) respectively.

Table 1: Requirements for FEF Thermal Insulation Material

S. NO                          CHARACTERISTICS

     REQUIREMENT
METHOD OF TEST


1.             Thermal Conductivity (W/mK) at 200C (λ)

≤0.037

IS 3346 for Sheets






              IS ISO 8497 for Circular Pipes  

2.             Water Vapour Diffusion Resistance (µ)

≥7000                  IS ___________ For Sheets






IS ___________ Pipe Sections


3.             Fire Performance 


Class 0

IS 13286 & IS _________

4.             Maximum Service Temperature ST(+)

≥ 1050C                IS ________ For Sheets






 IS ________For Pipe Sections

5.             Minimum Service Temperature ST(-)


≤ -500C                 IS _________________

6.             Density (Kg/m3)


40 – 60                 IS ISO 845 

7.             Antimicrobial Behaviour
No Fungal / Mould Growth    IS ISO 846 Method A


No Bacterial Growth

 IS ISO 846 Method C

*Note: The Water Vapour Diffusion Resistance values and Fire Performance must be tested without any additional Vapour barrier / additional foil backing (i.e. for the base material only)

Table 2: Requirements for Non Metallic Coverings to be used on Thermal Insulation Products in case of Exposed / Outdoor Installations.

S. NO                          CHARACTERISTICS

     REQUIREMENT
METHOD OF TEST

___________________________________________________________________________________

1.                                  UV Resistance                                     No Changes              IS ISO 4892-2 Method A    

5.2 Standard sizes and Dimensions – The sheet material shall be in the width of 1000 mm and tube material shall be in the length of 2000 mm or as agreed to between the purchaser and the supplier.

5.3 Thickness – The thermal FEF insulation sheets shall normally be supplied in thickness of 6 mm, 8 mm, 9 mm, 12 mm, 13 mm, 16 mm, 18 mm, 19 mm, 23 mm, 25 mm, 30 mm and 32 mm or as agreed to between the purchaser and the supplier. The thermal FEF insulation tubes shall be normally supplied in thickness of 9 mm, 13 mm, 19 mm, 25 mm and 32 mm or as agreed to between the purchaser and the supplier. 

5.4 Tolerance – The permissible tolerances are

		Form

		Length

		Width

		Thickness (in mm)



		 

		 

		 

		Declared

		Tolerance



		Sheet

		+1.5%

		+2%

		dD < 6

		+1



		 

		 

		 

		6 < dD < 19

		+1.5



		 

		 

		 

		dD > 19

		+3





		Form

		Length

		Thickness (in mm)

		Squareness (in mm)

		Inside Diameter (in mm)



		 

		 

		Declared

		Tolerance

		 

		Di < 100

		Di > 100



		Tubes

		+1.5%

		dD < 8

		+1

		3.0

		Di, D+1 < Di < Di, D +4

		Di,D+1 < Di 


< Di, D +6



		 

		 

		8 < dD < 18

		+1.5

		 

		 

		 



		 

		 

		18 < dD < 31

		+2.5

		 

		 

		 



		 

		 

		dD > 31

		+3

		 

		 

		 





6 PACKING AND MARKING


		6.1

		Packing



		6.1.1.

		The material shall be packed as agreed to between the purchaser and the supplier.



		6.2

		Marking





6.2.1 The packages shall be legibly and indelibly marked with the following information :

a) Name of the manufacturer


b) Length, Width and Thickness of material


c) Number of pieces


d) Batch or lot number
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RIGID CELLULAR PLASTICS — THERMAL INSULATION PRODUCTS FOR BUILDINGS — EXTRUDED POLYSTYRENE (XPS) INSULATION BOARD — SPECIFICATION

1	SCOPE

This Indian Standard specifies requirements and methods of testing for extruded polystyrene insulation board for buildings. It covers extruded polystyrene (XPS board) in the form of flat or profiled boards, with or without natural skins. They may also be faced or laminated with foil, plastic or metal films or sheets, mineral coatings, paper, cardboard or other materials.

This Standard is not applicable to materials used for the thermal insulation of pipes and vessels, or for acoustical insulation.

2	REFERENCES 

The standards listed below contain provisions which, through reference in this text, constitute provisions of this Indian Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Standards indicated below:

		IS No.

		Title



		IS 3069 : 2020

		Glossary of terms symbols and units relating to thermal insulation materials (second revision)



		IS 3346 : 1980

		Method of the determination of thermal conductivity of thermal insulation materials two slab guarded hot plate method



		IS 9403 : 2018

		Method of Test for Thermal Conductance and Transmittance of Built Up Sections by Means of Guarded Hot Box (first revision)



		IS 9489 : 2018

		Method of Test for Thermal Conductivity of Thermal Insulation Materials by Means of Heat Flow Meter ( first revision )



		IS 11239 (part 1) : 2009

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 1 Dimensions (first revision)



		IS 11239 (part 2) : 2019

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 2 Apparent Density (second revision)



		IS 11239 (part 3) : 2009

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 3 Dimensional Stability (first revision)



		IS 11239 (part 4) : 2014

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 4 Water Vapour Transmission Rate (first revision)



		IS 11239 (part 9) : 1988

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 9 Water Absorption



		IS 11239 (part 10) : 1985

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 10 Flexural strength



		IS 11239 (part 11) : 1988

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 11 Compressive Strength



		IS 11239 (part 13) : 1992

		Methods of Test for Rigid Cellular Thermal Insulation Materials Part 13 Determination of Flammability by Oxygen Index









3 TERMINOLOGY 

For the purpose of this standard, definitions of the terms, symbols and units given in IS 3069 and the following shall apply. 

3.1 XPS

Rigid cellular plastics insulation material expanded and extruded with or without a skin from polystyrene or one of its copolymers and that has a closed-cell structure in one stage process.

4 CATEGORIES

Physical property requirements are organized into product categories to meet purchaser and supplier needs over a range of end-use applications.

4.1 Category I 

Suitable for non-load-bearing applications such as wall and cavity insulation, vented roofs, cavity wall insulation and similar applications.

4.2 Category II 

Suitable for limited load-bearing applications such as in built-up roofs, under floors and comparable applications, where elevated temperatures may be encountered and where compressive creep resistance is required. Products in this category may also be used for applications listed in category I.

4.3 Category III 

Suitable for load-bearing applications such as in parking decks, floors of cold-storage areas and comparable applications requiring a higher level of compressive strength and compressive creep resistance. Products in these categories may also be used for applications listed in categories I and II.

5 	REQUIREMENTS

5.1 The boards shall have a length and width as Standard or as agreed to between purchaser and supplier. Boards shall be flat.

5.2 Tolerances for length and width shall be as prescribed in table 1 when tested as per the method prescribed in IS 11239 (part 1). 

Table 1 Tolerances for Dimension sand Squareness

(Clause 5.2)

		SI No.





(1)

		Length or Width

(mm)



(2)

		Tolerance

(mm)



(3)

		Squareness Tolerances based on differences in diagonal measurements

 (mm)

(4)



		i) 

		< 1 000

		± 8

		5



		ii) 

		≥ 1 000

		± 10

		5





Note  

1. Tolerance categories for diagonal measurements are based on beard length and not on width

2. If more restrictive tolerances are required, these shall be agreed between purchaser and supplier.

5.3 Tolerances for thickness shall be as prescribed in table 2 when tested as per the method prescribed in IS 11239 (part 1). 




Table 2 Tolerances for Thickness

(Clause 5.3)

		SI No.

		Thickness

 (mm)

		Tolerance 

(mm)



		i) 

		≤ 50

		± 2



		ii) 

		> 50 and ≤ 75

		± 3



		iii) 

		> 75 and ≤ 100

		To be agreed between purchaser and supplier



		iv) 

		> 100

		







5.4 XPS boards shall also satisfy the requirements prescribed in table 3.

Table 3 Requirements of XPS used for thermal insulation of buildings

(Clause 5.4)

		SI. No.

		Requirement

		Type

		Method of test, ref to



		

		

		I

		II

		III

		



		i. 1

		Compressive strength or compressive stress at 10 percent deformation or yield, kPa, Min

		180

		240

		290

		350

		IS 11239 (part 11)



		ii. 

		Flexural Strength (at first occurrence of 10 percent deformation or yield), kPa, Min

		345

		345

		414

		414

		IS 11239 (part 10)



		iii. 2

		Thickness*, mm, Min

		20

		25

		30

		> 40

		IS 11239 (part 1) 



		iv. 3

		Density, kg/m3, Min

		29

		IS 11239 (part 2) 



		v. 4

		Thermal Conductivity, W/m.K, Max

		0.029

		IS 9489 



		vi. 

		Thermal Resistance of 25.4 mm thickness @ mean temperature 24+1 oC, Min

		0.88

		IS 9489 



		vii. 

		Dimensional change, percent, Max

		2

		IS 11239 (part 3) 



		viii. 

		Water vapour permeance of 25.4 mm thickness,

ng/Pa.s.m2 , Max

		63

		IS 11239 (part 4) 



		ix. 

		Water absorption, percent (v/v), Max

		0.3

		IS 11239 (part 9) 



		x. 

		Oxygen Index, percent (v/v), Min

		24

		IS 11239 (part 13) 







*Generally at the thicknesses mentioned, corresponding values of Compressive & Flexural Strength can be achieved.

6 SAMPLING 

The method of drawing representative samples of the material and criteria of conformity shall be as prescribed in Annex A. 

7 TEST METHODS

7.1 Linear Dimensions

The linear dimensions shall be measured in accordance with IS 11239 (part 1). If the material has a surface facing, lamination or natural skin, the dimensions shall be determined without removing them.

For thickness, minimum of four measurements at four different locations shall be made at a distance of about 25 mm to 75 mm from the four corners. For length and width, at least two measurements each at two different locations will be made. Each single value shall be within the tolerances specified in 5.2 and 5.3.

7.2 Density

Density shall be determined in accordance with IS 11239 (part 2) on full-size board and reported as the average of the five specimens, unless the entire sample is measured as a single specimen. The average density of the five specimens shall be equal to or greater than the minimum required and no single specimen shall be less than 90 percent of the minimum requirement.

When the natural skin of the material forms an integral part of the product in its end use, the surface skin shall not be removed prior to the determination of the density. For those materials with surface facing, lamination or coating, the density shall be determined for the core material after removing such facing, lamination or coating.

7.3 Compressive Strength

The compressive strength or the compressive stress at 10 percent deformation or yield, whichever occurs first, shall be determined in accordance with IS 11239 (part 11). Specimens shall be tested with natural skin integral to the final product, surface facing, lamination or coating, unless surface irregularities require removal of such surfaces for uniform loading.

The compressive strength shall be measured in the direction normal to the surface of the board.

7.4 Water Absorption

Water absorption shall be determined in accordance with IS 11239 (part 9).

Water absorption measurement is required when direct contact with water is anticipated in the end-use application, e.g. inverted roof insulation and comparable applications.

7.5 Flexural Strength

Flexural strength at break shall be determined in accordance with ISO 1209-1, except that the test specimen shall be 250 mm × 100 mm × 20 mm thick, the distance between the specimen supports shall be 200 mm and the speed of the loading edge shall be 50 mm/min.

8 CONFORMITY CONTROL

For the purposes of sampling and conformity control, the procedures described in ISO 4898 / ASTM C 390

9 PACKING AND MARKING

9.1 Packing

The material shall be packed as agreed to between the purchaser and the supplier.

9.2 Marking

Rigid cellular materials used in the thermal insulation of buildings shall be delivered with the following information marked on the product or included in or on the package:

a) The product manufacturer’s name;

b) The production code, including the lot number and location of manufacturing of the finished product;

c) The type of product and category, for example XPS cat III A;

d) The type of facing, if any;

e) The nominal length, width and thickness of the boards and the number of boards in each package;

f) Additional marking as may be required by Bureau of Indian Standards, e.g. declared and/or design λ or R-values, burning behaviour and health/safety information.

NOTE — Additional information, for example, declared and /or design λ or R-values, burning behaviour, health and safety related information may also be marked.

9.2.1 BIS Certification Marking 

The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards. 








ANNEX A

(Clause 6) 

SAMPLING OF EXTRUDED POLYSTYRENE INSULATION BOARD 

A-1 LOT 

In a single consignment, all the items of the same type, grade, shape and dimensions belonging to the same batch of manufacture shall be grouped together to constitute a lot. 

A-1.1 For the purpose of judging conformity to the requirements of this specification each lot shall be considered separately. 

A-1.2 The sample items shall be taken at random from the lot. Use normal inspection at the start of inspection and for any single lot.

A-1.3 Shift from normal to tightened inspection when two of five consecutive lots have been rejected.

A-1.4 Shift from tightened to normal inspection after five consecutive lots have been accepted.

A-1.5 In the event that ten consecutive lots remain on tightened inspection, discontinue inspection under this standard pending action to improve the quality of submitted product

Table 4 Sampling Plan and Acceptance Criteria 

		SI No.

		Lot Size

		Normal Inspection



		Tightened Inspection





		

		

		Sample Size       (Shipping Packages)

		Acceptance Number, Maximum Number of Nonconforming Units

		Sample Size       (Shipping Packages)

		Acceptance Number, Maximum Number of Nonconforming Units



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		i) 

		Up to 150

		3

		1

		5

		1



		ii) 

		151 to 1 200

		5

		1

		8

		1



		iii) 

		1 201 to 35 000

		8

		2

		8

		1



		iv) 

		> 35 001 

		13

		3

		13

		2
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FOREWORD  

This Indian Standard ( First Revision ) was adopted by the Indian- Standards Institution on 15 May 1980, after the draft finalized by the Thermal Insulation Materials Sectional Committee had been approved by the Chemical Division Council

One of the important properties of a thermal insulation material from the performance point of view is its thermal conductivity. Numerous methods of determining this property have been used and very often, the results obtained by different methods are not the same. The method, which has been recognized by scientists and engineers in most of the countries-as the most dependable and reproducible, is the one known as the ‘two-slab, guarded hot-plate method’. It. is suitable for materials which can be laid flat between two parallel plates and can be adapted for loose fill materials which can be filled between such plates. 

Since much of the details of the apparatus and procedures will depend on the available resources and scientific. background of the operators, it is possible for a standard like this to ‘lay down only the general design principles of apparatus, methods for checking its performance and essential precautions and procedures which have been found-in practice to yield reproducible and correct results. The ultimate objective of this standard is to obtain the value of thermal conductivity accurate to within ± 5 percent. 

This test apparatus is known as a guarded-hot-plate apparatus, and it is a primary (or absolute) approach. This test method is similar to, but not the same as ISO 8302.

This test method specifies the general design requirements for building and operating a safe guarded-hot-plate equipment. It addresses a wide range of apparatus designs, test circumstances, and operating situations.

When a new or modified apparatus is constructed, tests shall be made on at least two sets of materials of known thermal stability which have been calibrated. Tests shall be made for each specimen at two mean temperatures typical of the operating range. All tests shall be conducted within 90 days of calibration, where possible. Any differences in results should be carefully studied to determine why they arise and what the method for removing them is. Appropriate action should be taken. It shall be ensured that the thermal flux is normal to the surface plates. Tests shall be made to determine the minimum temperature difference required between the hot and the cold plates to give a constant observed value of thermal conductivity and to determine the variation of the observed value of thermal conductivity with temperature difference across the central and the guard heater. Only after a successful comparison the apparatus should, be considered satisfactory in performance. No further checking is necessary, though it is desirable to have periodic checks.

SI Units have been used in this standard. But in India various units are being used at present for reporting the values of thermal conductivity. Considering this, the Sectional Committee decided to give the factors for converting watt per meter kelvin to some of the important units used in the country at present and vice-versa. These conversion factors are given in Annex A. 

This revision has been taken up in order to bring out the standard in the latest style and format of the Indian Standards. The relevant clauses have been added and the references have been updated. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded-off value should be the same as that of the specified value in this standard.

















































1 SCOPE 

This standard prescribes the general procedures for determining the thermal conductivity of dry specimens of thermal insulating materials, building and other materials provided that: 

a) the materials are homogeneous and sufficiently uniform with regard to their aggregates and pores;

b) there is no clear upper limit to the magnitude of specimen conductance that can be measured on a guarded-hot-plate, the specimen conductance should, in practice, be less than 16 W/(m2K).

c) the two specimens used for test are identical in thickness and density within 2 percent and conform to 6.1.

2 REFERENCES

The Indian standards listed below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this Indian standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No	

		Title



		3069 : 2020

		Glossary of Terms, Symbols, and Units Relating to Thermal Insulation Materials ( Second Revision )



		3144 : 1992

		Mineral wool thermal insulation materials - Method of test (Second Revision)





3 GENERAL 

3.1 Terminology - For the purpose of this standard, the definitions given in IS 3069 shall apply. 

3.2 Two different types of guarded hot plate apparatus have been prescribed in this standard, They are similar in principle but differ in construction to warrant separate descriptions for each in regard to design, The low-temperature guarded hot plate, which has metal surface plates and a definite guard gap (see 4.3), is generally used for measurements at mean temperatures such that the temperature of the cold surface may be as low as 77 K or that of the hot surface as high at 550 K. The high temperature guarded hot plate, which may or may not have metal surface plates and may or may not have a definite guard gap, is ordinarily used for measurements where the hot plate temperature is greater than 550 K and less than 1 350 K. It is made of a cast, or otherwise formed, electrically insulating (at the highest temperature of operation) refractory material. Metal surface plates may or may not be used although they are recommended to ensure a more uniform temperature distribution on the surfaces of the plate. All measurements made with specimen hot surface temperature below 550 K shall be carried out using a guarded hot plate having metal surface plates and a definite guard gap. In all other respects, the method is the same for both types of apparatus. It is intended, in presenting these descriptions, to indicate the essential elements and, details which experience has shown to be necessary or important for reliable measurements by this method. 

3.3 This standard does not prescribe details of construction and procedure to cover all contingencies that might offer difficulties to a person without technical knowledge concerning the theory of heat flow, temperature measurement, and general testing practices. Nevertheless, standardization of the method does not reduce the need for such technical knowledge. It is also recognized that it would be undesirable to restrict in any way further development of improved or new methods or procedures by research workers.

3.4 This method may be adapted for loose-fill materials provided the size of the largest aggregate or void does not exceed one-tenth of the distance between a cooling plate surface and the surface of the heater assembly. 

3.5 The thermal conductivity values obtained would apply only to the particular samples tested.

4 LOW-TEMPERATURE HOT PLATE 

4.1 The general features of the metal-surfaced guarded hot plate are shown schematically in Fig. 1. The plate may be square, or round. The heating units consist of a central or metering section and a guard section. The central section consists of a central heater and central surface plates. The guard section consists of one or more guard heaters and the guard surface plates. The surface plates are made of no corroding metal of high thermal conductivity. The working surfaces of the heating unit and cooling plates should be smoothly finished to conform to a true plane as closely as possible, and should be checked periodically. The maximum departure of a surface from a plane shall not exceed 0.25 mm/ m. The planeness of the surface can be checked with a steel straight-edge held against the surface and viewed at grazing incidence with a light behind the straight-edge. Departures as small as 0.025 mm are readily visible, and larger departures can be measured using shim-stock or thin paper. 

4.2 In the design of the guarded hot plate, the materials used in its construction should be considered with respect to their performance at the temperature at which the plate will be operated. The electrical design of the heater and the design of the cooling plate should also be considered to assure adequate capacity and suitable characteristics for the intended use. In all cases, design and construct the guarded hot plate so that in operation the two faces of the central section, and of the guard section, are substantially at the same uniform temperature, and that the heating units do not warp or depart from planeness at the operating temperature. 

4.3 Heating units shall have a definite separation or gap not greater than 3 mm between the central surface plates and the guard surface plates. The area of the gap in the plane of the surface plate shall be not more than 6 percent of the metering section area on that side. The separation between the heater windings of the central section and the continuous guard section shall not exceed 20 mm, and this separation is allowable only if the spacing bars on either side of the separation are of a high conductivity material such as copper, in order to distribute heat to the surface plates. In all other cases, the heater winding separation shall not exceed 3 mm. The dimensions of the test area shall be established by measurements to the centers of the separations that surround this area. The surfaces of all plates shall be painted or otherwise treated to have a total hemispherical emittance greater than 0.8 at operating temperatures. 

NOTE -Total hemispherical emittance greater than 0.8 at operating temperatures may be obtained by spraying or lightly brushing lamp black in methylated spirit to a thickness just enough to cover the original surface when viewed at grazing incidence, or some other suitable surface treatment may be used.

                                  [image: ]

Heating Unit A - Metering area heater                              Metering Section of Heating Unit

                      B- Metering area surface plates

                      C - Guard heater                                            Guard Section of Heating Unit 

                      D - Guard surface plate 

                      E - Cooling units 

                      ES - Cooling unit surface plates 

                      F - Differential thermocouples 

                      G - Heating unit surface thermocouples 

                      H - Cooling unit surface thermocouples

                      I - Test specimens

   Fig. 1 GENERAL FEATURES OF THE METAL-SURFACE HOT PLATE APPARATUS

4.4 The guarded hot plate shall be provided with a suitable means of detecting temperature imbalance between the areas of the central and guard surface plates contiguous to the separation between them. The temperature-sensing elements shall be distributed to register adequately the temperature balance existing along the length of the central section periphery. The temperature-sensing elements may be read either individually to indicate any temperature difference that may exist, or they may be connected to be read differentially to indicate such temperature difference directly. Thermocouples are generally used for this purpose, with connections arranged so that they are read as a differentially connected thermopile. The detection system shall be sufficiently sensitive to ensure that variation in conductivity due to gap temperature imbalance is restricted to not more than 0.5 percent. The maximum temperature difference between the central and the guard surface plates shall be within 0.05 K. For testing at the lower temperatures, particular caution shall be used in designing for adequate sensitivity of the thermopile measurement and control system. 

4.5 The cooling units shall have surface dimensions at least as large as those of the heating unit including the guard heater. They shall consist of metal plates maintained at a uniform temperature lower than that of the heating unit, either by a constant-temperature fluid, or by electrical heating, or by thermal insulation of uniform conductance applied on the outermost surface, as appropriate for the cooling unit temperature desired. 

4.6 For measuring the surface temperature of the central section of the heating unit, each of the central surface plates shall be provided with, preferably, permanently installed thermocouples set in grooves or just under the working surface. The number of such thermocouples on each side shall be not less than 5√A, where A is the area in square metres of one side of the central surface plate. There shall be the same number of thermocouples similarly installed at corresponding positions in the facing cold plate. If the hot and cold plate thermocouples on each side are to be connected differentially, which is usual, they shall be electrically insulated from the plates.

4.7 Means shall be provided for imposing a reproducible constant pressure of the plates against the specimens to promote good thermal contact. A steady force thrusting the cold plates toward each other may be imposed by means of a calibrated compressed spring, or a system of levers and dead weights, or an equivalent method. It is unlikely that a pressure greater than 2.5 kPa ( 2.5 x l03 kgf/ms ) on the specimens would be required; for easily-compressible specimens, small stops interposed bet ween the corners or edges of the cold plates, or some other positive means, may be used to limit the compression of the specimen. 

4.8 Means shall also be provided for measuring the effective thickness of the specimen to within 0.5 percent. Because of the changes in specimen thickness possible as a result of temperature, or compression by the plates, it is recommended that specimen thickness be measured in the apparatus, at the existing test temperature and compression conditions, when possible. Gauging points, or measuring studs, at the outer four corners of the cold plates or along the axis perpendicular to the plates at their centres, will serve for these measurements. The effective combined specimen thickness shall be determined by the difference in the micro metered distance, or average distance, between the gauging points when the specimen is in place in the apparatus, and when it is not in place, and the same force is used to press the cold plates towards each other. 

4.9 The best method of determining the temperature drop in the specimen depends upon its characteristics, and in some instances the choice of method is left to the judgement of the operator. For non-rigid specimens with flat, uniform surfaces that conform well to the flat working surfaces of the plates, the temperature drop in specimens of thermal conductance less than 10 W/m3K shall be taken as that indicated by the thermocouples permanently set in the hot and cold surface plates, and the thickness of the specimen shall be taken as the mean distance between the working surface of the hot and cold plates. For non-rigid specimens of conductance greater than 10 W/m3 K, the operator’s judgement should rule in accordance with the circumstances. Rigid specimens to be tested shall have surfaces both flat and parallel to within 0.25 mm/m. One method of testing rigid- specimens is to install them in the apparatus with a thin sheet of suitable homogeneous material interposed between the specimen and each plate surface. This thin sheet should have a high thermal conductance relative to that of the insulating material being tested. The method of determining the conductance of a rigid specimen is to interpose the thin layer of material between the specimen and plates as indicated above, and to determine. the temperature drop across the rigid specimen by means of separate thermocouples mounted flush with, or interior to the surface of the rigid specimen. This method of measuring the specimen temperature drop may be subject ‘to uncertainties difficult to evaluate, among them being the effects of (a) distortion of heat flow lines in the immediate vicinity of the thermocouple, due to its presence; (b) imprecision in ascertaining the exact position of the effective thermocouple junctions; and (c) local inhomogeneities in the surface of the specimen at the thermocouple junctions such as pores, voids or inclusions. The number of separate thermocouples used on each side of the specimen shall be not less than 10√A, where A is the area in square metres of one side of the central surface plate. If separate thermocouples are used, the effective thickness of the specimen shall be taken as the average distance, perpendicular to the face of the specimen, between the centres of the thermocouples on the two sides.

4.10 Thermocouples mounted in the surfaces of the plates shall be made of wire not thicker than 0.57 mm in diameter (24 SWG); specimen surface thermocouples shall be made of wire not thicker than 0.29 mm in diameter ( 32 SWG ), and preferably of 0.19 mm in diameter ( 36 SWG ). The thermocouples which are used to measure the temperatures of the hot and cold faces of the specimen shall be fabricated from calibrated thermocouple wire. Thermocouples used to measure temperatures in the range 77 to 170 K shall have a standard limit of error of ±1 percent. 

4.11 A voltage measuring system having a sensitivity of ±1µV or better and an accuracy of ± 0.1 percent or better shall be used for measurement of all thermocouple and thermopile emfs. 

4.12 Heat losses from the outer edges of the guard section and the specimens shall be restricted by edge insulation, by governing the surrounding ambient temperature, by an additional outer guard, or by a combination of these methods. Three possible configurations that could be used to restrict edge heat losses or gains are shown in Fig. 2. A useful method of determining whether or not sufficient edge guarding insulation is present is to measure the average temperature TƟ at the edge of the specimen (this may be done using a thermocouple soldered or peened to a thin metal strip centered on the edge of one of the specimens). Under these conditions, the satisfactory condition shall be:



where ΔT1 is the difference between Te and Tm ( Tm is the mean temperature of the specimens ) and ΔT is the temperature difference across the specimens. In the first two cases shown in Fig. 2, if no guard

                                                [image: ]

A - Second guard heater 

B - Outer cylindrical guard 

S - Sample 

H- Heater 

G-Guard 

Te - Tedge - Average temperature at the edge of the specimen 

Ta -Temperature of the outer surface of the edge insulation 

FIG. 2 POSSIBLE CONFIGURATIONS TO RESTRICT EDGE HEAT LOSS AND GAIN



ring perimeter heater is used, the required minimum thermal resistance of the edge insulation, on the basis that the total edge heat loss shall not exceed one-fifth of the heat flow through the two specimens, is given by the following equation: 



Where,

x = thickness of each specimen in m;

Y = thickness of the heating unit in m;

S = length of the side (or diameter) of the guard section in m;

λ = thermal conductivity of the specimens in W/mK;

Tm = mean temperature of the specimens in K;

Ta = temperature of the outer surface of the edge insulation in K; and 

ΔT = temperature difference across the specimens in K.

Since it is desirable that the net heat transfer from the outer edges of the specimens should be kept nearly equal to zero, (Tm - Ta) should be kept small. 

4.13 A cabinet or enclosure surrounding the guarded hot plate, and equipped for maintaining the desired interior air temperature and dew point shall be used in tests conducted at mean temperatures differing substantially from the laboratory air temperature.

5 HIGH-TEMPERATURE HOT PLATE 

5.1 The general features of the high-temperature guarded hot plate are shown schematically in Fig. 3. The plate may have round or square configuration. If a square plate configuration is used, separate independently controlled guard heaters shall be provided to allow for the additional heat losses which occur at the corner regions. The heating units consist of (a) a central or metering section; (b) a guard section, that is, either a double guard heater, with the outer guard section having a width equal to or greater than one half of the inner primary guard width, or a primary guard heater with an outer cylindrical guard extending over the length of the composite sample stack; (c) additional corner heaters (for square configuration only); and (d) cold surface heaters. If metal surface plates are used, they should be of a suitable non-corroding metal of as high a thermal conductivity as possible. Physical separation of the central and inner guard areas is to be preferred if associated problems of the alignment and flatness of the plates are minimized by suitable design. All heaters should be capable of being adjusted to any desired temperature level
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1  Test sample ( 2 pieces )

2  Metering area heater ( with optional metal surface plates ) 

3  Cold surface heater ( with optional metal surface plates ) 

4  insulation slab 

5  Liquid cooled heat sink 

6 Outer cylindrical guard 

A- Hot surface temperature measurement and control system

B- Cold surface temperature measurement system 

C- Edge temperature measurement and control system

------ Schematic arrangement for guard plus cylindrical guard configuration

- - - - Schematic arrangement for double guard configuration

FIG. 3 GENERAL FEATURES OF TIIE HIGH TEMPERATURE HOT PLATE APPARATUS



within the limits specified in 3.2. The cooling units normally consist of two liquid-cooled heat sinks with an adequate layer of insulation between them and the adjacent cold surface heater. An additional outer peripheral liquid-cooled shroud is recommended (see 5.11). The working surface of the heating units and cooling plates shall be finished smoothly to conform to a true plane as closely as possible and should be checked regularly. The maximum departure of the surface from a plane shall not exceed 0.25 mm/ m. The refractory material plates should have a thermal expansion not greater than 1 percent of the linear surface dimension of the hot plate. This expansion shall be computed from the difference between the length measurements taken at maximum use temperature and at room temperature. 

5.2 In the design of the high-temperature guarded hot plate, due consideration shall be given to obtaining satisfactory performance at the temperatures at which the plate will be operated. The electrical design of the heaters and the design of the cooling plates shall be considered to assure adequate capacity and suitable characteristics for the intended use. The refractory plate composition should have adequate electrical resistance at the maximum use temperature to prevent possible power exchange between adjacent heating circuits embedded within the refractory material. The maximum permissible power exchange shall be 0.5 percent of the test area power consumption at the particular test temperature. In all cases great care should be taken to ensure that there will be no compatibility problems between the test specimens and the materials used in the construction of the plates for the temperature and environment conditions of a specific measurement. In all cases, the guarded hot plate shall be designed and constructed So that in operation the two faces of the central section, and of the guard section, are substantially at the same uniform temperature, and that the heating units do not warp or depart from planeness at the operating temperatures. The surfaces facing both sides of the test specimens should be treated so that they have a total hemispherical emittance at the operating temperatures of not less than 0.7 and preferably much higher. 

5.3 In a high-temperature plate having a gap between the central and guard areas, the gap shall not exceed 2 mm. The gap between the central and guard areas shall be filled with a thermally and chemically compatible high-temperature insulation to avoid radiative heat transfer across the gap. The effective metering area of the high-temperature plate shall be determined by the positions of the potential taps used to evaluate the power input to the metering area winding. For a double-spiral (bifilar) winding with the spacing between wires equal to b, and with the potential taps for the metering section in effect at points on the wires at the ends of a diameter 2a (or for a single-spiral winding of spacing b with the potential taps in effect at the centre and at a radius a), the effective metering area is equal to:



5.4 The guarded hot plate shall be provided with a suitable means for detecting temperature imbalance between the central and guard sections of the plate. The temperature-sensing elements shall be distributed to register adequately the temperature balance existing between the outer edge of the metering area and the inner edge of the guard section. Thermocouple junctions used for detecting temperature imbalance shall be located at the edge of the metering area on the same radius, and distant from the edge of the metering area by not more than one-quarter of the guard width. The temperature-sensing elements may be read either individually to indicate any temperature difierence that may exist, or they may be connected to read differentially to indicate such temperature difference directly. The detection system shall be sufficiently sensitive to assure that variation in conductivity due to temperature imbalance between the central and guard sections shall be restricted to not more than 0.5 percent. Thermocouples should be fixed on the edge of each test specimen at the centre position (see 4.12).

5.5 The cold-surface heaters shall have surface dimensions at least as large as those of the combined central and guard sections of the hot plate. They shall consist normally of a flat single heater and refractory formers with or without metal surface plates, maintained at a uniform temperature lower than that of the main hot plate. 

5.6 Permanently installed thermocouples to be used in determining the temperature difference across the specimen shall be set flush with the working surface and shall number not less than 5√ A on each working surface, where A is the area in square metres of the metering area of the hot plate on one side, However, permanently installed thermocouples are not mandatory if the temperature difference across the specimen is to be determined by means of separate thermocouples (see 4.9).

5.7 Means shall be provided (a) for imposing a reproducible constant load upon the system to promote good thermal contact (see 4.7), and (b) for measuring the effective thickness of the specimen to within 0.5 percent (see 4.8). Thickness measurement in-situ at the temperature of test is necessary or should be reliably calculated if an accurate thermal conductivity value is to be obtained, Furthermore, due care should be taken to measure the thickness before and after the test has been completed in order to check for irreversible changes.

5.8 The best method of determining the temperature drop across the specimen depends on the circumstances and is, therefore, left to the best judgement of the operator. One method often used is to attach separate thermocouples of a sheet of asbestos paper or other suitable material, and to interpose the sheet between the specimen and the adjacent working surface of the apparatus, with the thermocouples in contact with the specimen. For rigid and hard specimens, which should be flat to within 0.25 mm/m, it may be important to set the separate thermocouples in tight grooves in the faces of the specimens. The number of separate thermocouples used, at each face of the specimen, shall be not less than l0√A, where A is the metering area in square metres of one side of the hot plate. If separate thermocouples are used, the effective thickness of the specimen shall be taken as the average distance, perpendicular to the face of the specimen, between the centres of the thermocouples on the two sides. Another method, feasible if a suitable resilient sheet material is available for the test temperatures in question, is to use the composite sandwich (sheet/ specimen/sheet) technique described in 4.9, in which permanently installed thermocouples in the plates are used. This method automatically compensates for any effective or virtual thermal resistance between the positions where the permanently installed plate thermocouples are located and the plate working surface. Such resistance may be appreciable in the case of a high-temperature plate. 

5.9 Thermocouples mounted in the surfaces of the plates shall be of wire not thicker than 0.64 mm in diameter (23 SWG); and specimen surface thermocouples shall be made of wire not larger than 0.46 mm in diameter (26 SWG). The thermocouples that are used to measure the temperatures of the hot and cold faces of the specimen shall be fabricated from calibrated thermocouple-wire. 

5.10 A voltage-measuring system having a sensitivity of ± 1µV or better and an accuracy of ± 0.1 percent or better shall be used for measurements of all thermocouple and thermopile emfs. 

5.11 To reduce heat losses from the outer edges of the composite test section, the assembly shall be surrounded by a coaxial cylindrical container of suitable material of internal diameter at least twice the diameter of the stack assembly. The interspaces and surrounds shall be filled with a suitable insulation within distance of somewhat greater than the axial length between the outermost surfaces of the heat sinks. Extreme care should be taken to ensure that no voids, gas pockets, or other extraneous sources of high temperature radiative heat transfer can occur at or near the test section.

6 TEST SPECIMEN PREPARATION & CONDITIONING

6.1 Prepare the specimens from each sample. They shall be as nearly identical as possible, of such size as to completely cover the heating unit ‘surfaces, and shall be of sufficient thickness to give a true average representation of the material to be tested. The relationship between the thickness of the test specimen used and the dimensions of the guarded hot plate shall be as given in Table 1.

		TABLE 1 THICKNESS OF SPECIMEN AND DIMENSIONS OF CENTRAL 

AND GUARD HEATER



		THCKNESS OF EACH SPECIMEN, Max

		      LINEAR DIMENSION OF THE TWO HEATERS*, Min



Central Heater                                             Guard Heater Width



		                       (1)

		                     (2)

		                     (3)



		                      mm

		                    mm

		                    mm



		                       33

		                    100

		                     50



		                       50 

		                    150

		                     75



		                       75

		                    225

		                    113



		                     100

		                    300

		                    150



		*Diameter in case of circular heater assemblies and edge in case of square heater assemblies.







6.2 Insulating materials may be broadly classified as blocks, fluffy materials and loose-fill materials.

6.2.1 A block may be considered soft or hard for this, purpose on the basis whether the thermocouple wire can dig into it or not when clamped in the thermal conductivity apparatus. Insulating and finishing cements and moulding compositions are made into blocks before such a test is carried out, the idea being to test the material in the condition in which it will be actually used.

6.2.2 Fluffy materials are of two types -they may be in a loose form or in the form of a continuum. Grass, fodder and wool are some examples of the former while blankets, matts, and semirigid preparations of such materials belong to the latter class.

6.2.3 Loose-fill materials, on the other hand, may be in the form of aggregates, granules or fines. Fines may be powders or dust depending on their grain size.

6.3 In testing all forms of homogeneous materials, the surface of the test specimens shall be made as plane as possible, by sandpapering, face cutting in a lathe, grinding, or otherwise, so that intimate contact between the specimens and the plates or interposed sheets is effected. For rigid materials, the faces of the specimens shall be made flat to within 0.25 mm/ m and parallel, within the total plate area, to within 1 percent of the sample thickness. 

6.4 When testing homogeneous solid or blanket-type materials, prepare the specimens in accordance with 6.1 and 6.3. Determine their mass before and after they have been dried to constant mass in a ventilated oven at a temperature from 375 to 395 K. If the material may be adversely affected by heating to 375 K, dry it in a desiccator at a temperature of approximately 330 K. From these masses calculate the percentage moisture as-received. Promptly after drying and weighing, place the specimens in the apparatus taking care to prevent loss of material or moisture gain. Determine the as-tested thickness and volume by measurements made preferably at the end of the test under conditions of test temperature equilibrium, and from these data and the dry mass, calculate the as-tested density. If it is feasible to do so with good thermal contact between the plates of the apparatus and the specimens, blanket-type material should be tested at approximately the thickness and density determined in accordance with 7 of IS 3144. 

6.5 When testing loose-till materials, take a representative portion slightly greater than the amount needed for the test from the sample. Weigh this material before and after it has been dried to constant mass in a ventilated oven at a temperature from 375 to 395 K. If the material may be adversely affected by heating to 375 K, dry it in a desiccator at 330 K. From these masses, calculate the percentage moisture as-received. Then weigh out an amount of the dried material such that it will produce two specimens of the desired as-tested density using either Method A or B, given in Appendix B. As the volume of the specimen space is known, the required mass can be determined. During placement, take care to prevent loss of the weighed material, or significant moisture gain. When Method A is used, or Method B with covers of insignificant thermal resistance, the specimen surface temperatures shall be taken as equal to those of the surface of the hot and cold plates: 

7 PRQCEDURE 

7.1 Choose two test specimens for a double-sided test in accordance with clause 6.3. 

7.2 Take note of the specimen's measurements and mass (Clause 6.4)

7.3 Insert the specimen into the device at the tested thickness that is desired. If necessary, install an environmental chamber and the proper secondary guarding.



7.4 Temperature Difference and Gradient - For any test, adjust the temperature difference between the hot and cold surfaces of the specimens to not less than 5 K and not more than 100 K and preferably of the order of 20 to 50 K.

7.5 Ambient Conditions - When thermal conductivity values are desired for the situation where the specimen is immersed in air (or some others), adjust the atmosphere surrounding the guarded hot plate during a test to a dew-point temperature 5 K or more lower than the cold plate temperature. For operation at cryogenic temperature this shall require purging the system with dry gas prior to cooling the apparatus. Between 77 K and 230 K, use dry nitrogen gas, rather than an as the atmosphere and contain the apparatus in a sealed system. At cold-plate temperatures below 125 K, care shall be taken to adjust the nitrogen pressure so as to avoid condensation. When thermal conductivity values are desired for the situation where the specimen is in vacuo, evacuate the system prior to cooling.

7.6 Heat Flow Measurement - Supply the heating element of the centr J1 heater with electrical energy for heating it, providing for the measurement of the average rate of heat generation therein to an accuracy of nor less than 0.5 percent. Automatic regulation of the input power is desirable; in any case, fluctuations or changes in input power shall not cause the temperature of the hot plate surfaces to fluctuate, or to change in 1 hour of a test period, by more than 0.5 percent, of the temperature difference between the hot and cold plates. Measure the input power in such a way that it is possible to determine the average power input during a test period. If the power input is of fluctuating kind, make an integrated energy measurement. Adjust and maintain the power input to the guard section, preferably by automatic control, ‘so as to effect the degree of temperature balance between the central and guard heater sections that is required for conformity to 4.4 or 5.4. For measurements at high temperatures, adjust the power to the outer. guard or cylindrical guard heater, preferably by automatic control so as to effect, for the test specimen, the degree of temperature balance between the centre of the outer edge and the mean temperature necessary to conditions given in 4.12.

7.7 Cold Surface Control - Adjust the cooling units or cold surface heaters so that the temperature drops through the two specimens do not differ by more than 1 percent. The temperatures of the cooling plates or cold surface heaters, in the case of high-temperature plate, during a test period shall not fluctuate or change, in 1 hour, by more than 0.5 percent of the temperature difference between the hot and cold surfaces of the specimen.

7.8 Temperature Difference Measurement - Determine the temperature difference across the specimens, the hot- and cold-plate temperature, the centre-to-guard temperature balance, and the electrical power input to the central section.

7.9 Equilibrium Time and Measurement Interval – In order to attain the thermal conductivity value, it is essential to allow sufficient time for the apparatus and specimens to attain thermal equilibrium. The time required will depend on the specific apparatus, the control system and its operation, the test temperatures, and on the thermal diffusivity and thickness of the specimens. The observations listed in 7.8 should be made at intervals of not less than 30 minute, until four successive sets of observations give thermal conductivity values differing by not more than 1 percent. In low temperature measurements on good insulators having low thermal diffusivities, the internal temperatures of the specimens may require a very long time to attain thermal equilibrium so that it is possible to have four consecutive 30 minute tests which yield thermal conductivity values within 1 percent of each other and still not have steady-state conditions. Sufficient time shall be allowed for the internal temperatures of the insulation to stabilize. 

7.10 Operation in Vacuum - Particular care is indicated if a guarded hot plate is used for measurements under vacuum conditions. .If a hard vacuum is desired, materials should be carefully selected to avoid excessive outgassing. Under vacuum conditions, especially at lower temperatures, serious errors may arise if due care is not taken in installing heater and thermocouple leads so as to minimize extraneous heat Bows and temperature measurement errors. Vacuum operation may greatly increase the time required for the apparatus and specimen to reach thermal equilibrium (due to outgassing of the apparatus and specimens and to the lower thermal diffusivity of the specimens).

8 CALCULATIONS 

8.1 Calculate the density of the dry specimen as tested, D, the as-received moisture content of the material, M; and the moisture regain of the specimen during test, RW or RV, as follows:











Where

D = density of the dry material as tested in kg/m3; 

M = moisture content of the material as-received, dry mass percent;

RW = moisture regain of material during test, dry mass percent;

RV - moisture regain of material during test, dry volume percent;

M1 - mass-of material in as-received condition in kg; 

M2 = mass of material after drying in kg;

M3 - mass of dry material in specimens in kg; 

M4 = mass of material in specimens immediately after test in kg; and 

V = volume occupied by material in specimens during test in m3.

8.2 Calculate the thermal conductivity of the specimens using steady state data as follows:



Where

i = current in amperes through the central heater; 

v = potential drop in volts;

l = thickness of specimen during test in m; 

A = specimen area enclosed by the boundary running midway through the air gap between the central and the guard heater in m2;

Th = hot face temperature in K: and 

T0 = cold face temperature in K.

In case the thickness of the two specimens is not exactly the same and, consequently, their hot and cold face temperatures are not identical, the thermal conductivity, λ of the specimens shall be determined by the following formula:





Where,

 l1 and l2 are thicknesses of the two specimens respectively in m;

Th1 and Th2 are hot face temperatures of the two specimens respectively in K;

Tc1 and Tc2 are the cold face temperatures of the two specimens respectively in K; and

other symbols have the same meaning as in 8.2.

The value of λ computed in this way is generally referred to the mean temperature (Th + T0), although strictly speaking, it can refer only to the respective hot face and cold face temperatures. The essential condition of this computation is that the lines of thermal flux should remain straight and normal to the hot and cold faces while passing through the specimen.

9. REPORT 

9.1 The report of the results of each test shall include the following: 

a) Name and other identification of the material;

b) Thickness of the specimen tested (mean for two specimens);

c) Mass after drying of the two specimens used for the test (total mass);

d) Method and temperature of drying;

e) Density, before test just after placing the samples in the apparatus, of the two specimens used for the test (mean for two specimens); 

f) Moisture, as received, in the two specimens used for the test (mean for two specimens); 

g) Moisture regain, during test, of the two specimens used for the test (mean for two specimens); 

h) Hot face temperature (mean for two hot faces);

j) Cold face temperature (mean for two cold faces);

k) Mean temperature of the test (arithmetic ‘mean of the hot and cold face temperature);

m) Heat input per unit area (average of the two specimens); 

n) Thermal conductivity; 

p) Orientation of plane of specimen (horizontal); 

q) Special remarks, if any. Here mention should be made of: 

1) Whether the specimens adjacent to the central heater were isolated by air gap from those next to guard heater; 

2) Whether some metallic portions, or coatings of ‘insulation, were removed during test;

3) Whether any tests on cold face isothermals were carried out;

4) Any other special point that may be relevant from the scientific or application point of view; and the vacuum reading or type and, pressure of purge gas surrounding the specimen.

9.2 For tests made using sheet material interposed between the specimen and the plate surfaces, give information as to the nature, thickness and thermal conductance of the sheet material. If separate thermocouples were used to determine the temperature drops in the specimens, also give information as to the size of the thermocouples, the method of affixing them to the specimen, and the measured distance between their centres.

9.2.1 Where appropriate to the condition and temperature of the test, indicate the approximate resistance of the edge insulation and the ambient temperature surrounding the plate during the test, and also the duration of the measurement portion of the test.

9.2.2 Include a graphical representation of the results in. the report when pertinent. This shall consist of a graph of each value of thermal conductivity obtained versus the corresponding test mean temperature, plotted as ordinates and abscissae, respectively.









                                                  

ANNEX A

(Foreword)

CONVERSION FACTORS OF THERMAL CONDUCTIVITY

		

		              Multiply by

		For Reverse, Conversion Multiply by



		To convert 1W/mK into Btu in/ ft2h deg F

		                 6.933

		                  0.144 2



		To convert 1W/mK into Btu/ ft h deg F

		               0.577 79

		                 1.730 73



		To convert 1W/mK into cal/cm s K

		              0.002 388

		                   418.7



		To convert 1W/mK into kcal/m hK

		               0.859 85

		                  1.163







ANNEX B

(Clause 6.5)



METHODS FOR PREPARING TEST SPECIMENS OF LOOSE MATERIALS

B-1 -Method A - Set up the guarded hot plate with the required spacings between the heating unit and the cold plates. Place low-conductivity material that is suitable for confining the sample around or between the outer edges of the guard section and the cold plates in such a manner that it forms two boxes, one on either side of the heating unit, and each open at the top. Divide the weighed, dried material mentioned in 6.5 into eight equal portions; four for each specimen. Place each portion in turn in each of the two specimen spaces, each portion being vibrated, packed, or tamped in position until it occupies its appropriate one quarter volume of the space, care being taken to produce specimens of uniform density. 

B-2. Method B- Use two shallow boxes of thin-walled low-conductivity material, having outside dimensions the same as those of the heating unit. The box edges shall be of such width as to make the depth of the box equal to the thickness of the specimen to be tested. Make covers for the open faces of the boxes, using (a) thin sheet plastic material not more than 0.05 mm thick or (b) blotting or asbestos paper or other suitable uniform sheet material; these to be glued or otherwise fastened to the edges of the boxes. If the covers have significant thermal resistance, the methods of determining the net specimen conductance presented in 4.9 for rigid specimen may be used. Divide the weighed, dried material mentioned in 6.5 into two equal portions, one for each specimen. With one cover in plane, and with the boxes lying horizontally on a flat surface, place one portion in each box, care being taken to produce two specimens of equal and uniform density throughout. Then apply the remaining cover to make closed specimens that can be put into position in the guarded hot plate. Compressible materials are/ fluffed when placed so that the covers bulge slightly and make good contact with the plates of the apparatus at the desired density. For loose material not readily compressed or altered in density, Method A is preferred to avoid gaps at the top of the specimens after they have been placed in the apparatus. For some materials moisture gain, or material loss, during preparation of the specimens may necessitate re-drying the completed specimen in an oven and reweighing before test. In this case determine the mass of the dried box and covers after the test to compute the as-tested density of the material.
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Thermal insulation — Building elements — In-situ measurement of thermal


resistance and thermal transmittance — Part 2: Infrared method for frame


structure dwelling


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 9869-2:2018/Amd 1:2021
Thermal insulation — Building elements — In-situ measurement of thermal


resistance and thermal transmittance — Part 2: Infrared method for frame


structure dwelling — Amendment 1: Example of calculation of uncertainty analysis


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 9869-3:2023
Thermal insulation of building elements — In-situ measurement of thermal


resistance and thermal transmittance — Part 3: Probe insertion method


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 9972:2015
Thermal performance of buildings — Determination of air permeability of


buildings — Fan pressurization method


Standard and/or project


90.93Stage


91.120.10ICS
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https://www.iso.org/standard/16519.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.20

https://www.iso.org/ics/27.220.html

https://www.iso.org/standard/59697.html?browse=tc
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https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93
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 ISO 10051:1996
Thermal insulation — Moisture effects on heat transfer — Determination of


thermal transmissivity of a moist material


Standard and/or project


90.20Stage


27.220ICS


 ISO 11561:1999
Ageing of thermal insulation materials — Determination of the long-term change


in thermal resistance of closed-cell plastics (accelerated laboratory test methods)


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 12567-1:2010
Thermal performance of windows and doors — Determination of thermal


transmittance by the hot-box method — Part 1: Complete windows and doors


Standard and/or project


90.93Stage


91.060.50


91.120.10


ICS


 ISO 12567-1:2010/Cor 1:2010
Thermal performance of windows and doors — Determination of thermal


transmittance by the hot-box method — Part 1: Complete windows and doors —


Technical Corrigendum 1


Standard and/or project


60.60Stage


91.060.50


91.120.10


ICS


 ISO 12567-2:2005
Thermal performance of windows and doors — Determination of thermal


transmittance by hot box method — Part 2: Roof windows and other projecting


windows


Standard and/or project


90.93Stage


91.060.50


91.120.10


ICS


 ISO 12569:2017
Thermal performance of buildings and materials — Determination of specific


airflow rate in buildings — Tracer gas dilution method


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 12570:2000
Hygrothermal performance of building materials and products — Determination of


moisture content by drying at elevated temperature


Standard and/or project


90.20Stage


91.100.01ICS


 ISO 12570:2000/Amd 1:2013
Hygrothermal performance of building materials and products — Determination of


moisture content by drying at elevated temperature — Amendment 1


Standard and/or project


60.60Stage


91.100.01ICS


 ISO 12570:2000/Amd 2:2018
Hygrothermal performance of building materials and products — Determination of


moisture content by drying at elevated temperature — Amendment 2


Standard and/or project


60.60Stage


91.100.01ICS
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https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
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https://www.iso.org/ics/91.120.10.html

https://www.iso.org/standard/40053.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.060.50.html
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https://www.iso.org/standard/57974.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/91.100.01.html

https://www.iso.org/standard/72409.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/91.100.01.html





 ISO 12571:2021
Hygrothermal performance of building materials and products — Determination of


hygroscopic sorption properties


Standard and/or project


60.60Stage


91.100.01ICS


 ISO 12572:2016
Hygrothermal performance of building materials and products — Determination of


water vapour transmission properties — Cup method


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 12572:2016/DAmd 1
Hygrothermal performance of building materials and products — Determination of


water vapour transmission properties — Cup method — Amendment 1


Standard and/or project


40.20Stage


91.120.10ICS


 ISO 12623:2022
Thermal insulating products for building equipment and industrial installations —


Determination of short-term water absorption by partial immersion of preformed


pipe insulation


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 12624:2022
Thermal insulating products for building equipment and industrial installations —


Determination of trace quantities of water-soluble chloride, fluoride, silicate,


sodium ions and pH


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 12628:2022
Thermal insulating products for building equipment and industrial installations —


Determination of dimensions, squareness and linearity of preformed pipe


insulation


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 12628:2022/CD Amd 1
Thermal insulating products for building equipment and industrial installations —


Determination of dimensions, squareness and linearity of preformed pipe


insulation — Amendment 1


Standard and/or project


30.99Stage


91.100.60ICS


 ISO 12629:2022
Thermal insulating products for building equipment and industrial installations —


Determination of water vapour transmission properties of preformed pipe


insulation


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 12968:2010
Thermal insulation products for building applications — Determination of the pull-


off resistance of external thermal insulation composite systems (ETICS) (foam


block test)


Standard and/or project


90.93Stage


91.100.60ICS
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 ISO 14857:2014
Thermal performance in the built environment — Determination of air permeance


of building materials


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 15148:2002
Hygrothermal performance of building materials and products — Determination of


water absorption coefficient by partial immersion


Standard and/or project


90.93Stage


91.100.01


91.100.60


ICS


 ISO 15148:2002/Amd 1:2016
Hygrothermal performance of building materials and products — Determination of


water absorption coefficient by partial immersion — Amendment 1


Standard and/or project


60.60Stage


91.100.01


91.100.60


ICS


 ISO 16534:2020
Thermal insulating products for building applications — Determination of


compressive creep


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 16535:2019
Thermal insulating products for building applications — Determination of long-


term water absorption by immersion


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 16536:2019
Thermal insulating products for building applications — Determination of long-


term water absorption by diffusion


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 16537:2012
Thermal insulating products for building applications — Determination of shear


behaviour


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 16544:2012
Thermal insulating products for building applications — Conditioning to moisture


equilibrium under specified temperature and humidity conditions


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 16545:2012
Thermal insulating products for building applications — Determination of


behaviour under cyclic loading


Standard and/or project


90.93Stage


91.100.60ICS
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 ISO 16546:2020
Thermal insulating products for building applications — Determination of freeze-


thaw resistance


Standard and/or project


60.60Stage


91.100.60ICS


 ISO/DIS 16685
Thermal insulating products for industrial installations — Mechanical properties


testing at sub-ambient temperatures


Standard and/or project


40.60Stage


91.100.60ICS


 ISO 16956:2015
Thermal performance in the built environment — Determination of air flow rate in


building applications by field measuring methods


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 16957:2016
Measurement of apparent thermal conductivity of wet porous building materials


by a periodic method


Standard and/or project


90.93Stage


27.220ICS


 ISO/AWI 17528
Thermal Performance of windows and doors — Determination of solar heat gain


coefficient using natural sunlight


Standard and/or project


20.00Stage


ICS


 ISO 18096:2022
Thermal insulating products for building equipment and industrial installations —


Determination of maximum service temperature for preformed pipe insulation


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 18097:2022
Thermal insulating products for building equipment and industrial installations —


Determination of maximum service temperature


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 18098:2022
Thermal insulating products for building equipment and industrial installations —


Determination of the apparent density of preformed pipe insulation


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 18099:2022
Thermal insulating products for building equipment and industrial installations —


Determination of the coefficient of thermal expansion


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 18393-1:2023
Thermal insulation products — Determination of settlement — Part 1: Loose-fill


insulation for ventilated attics simulating humidity and temperature cycling


Standard and/or project


60.60Stage


91.120.10


91.120.10


ICS
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 ISO 19467-2:2021
Thermal Performance of windows and doors — Determination of solar heat gain


coefficient using solar simulator — Part 2: Centre of glazing


Standard and/or project


60.60Stage


91.060.50


91.120.10


ICS


 ISO 19467:2017
Thermal performance of windows and doors — Determination of solar heat gain


coefficient using solar simulator


Standard and/or project


90.93Stage


91.060.50


91.120.10


ICS


 ISO 21129:2007
Hygrothermal performance of building materials and products — Determination of


water-vapour transmission properties — Box method


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 21901:2021
Thermal insulation — Test method for thermal diffusivity — Periodic heat method


Standard and/or project


60.60Stage


27.220ICS


 ISO 23327:2021
Hygrothermal performance of building materials and products — Determination of


moisture adsorption/desorption properties in response to periodic temperature


variation


Standard and/or project


60.60Stage


91.100.01ICS


 ISO 23766:2022
Thermal insulating products for industrial installations — Determination of the


coefficient of linear thermal expansion at sub-ambient temperatures


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 24144:2023
Thermal insulation — Test methods for specific heat capacity of thermal


insulation for buildings in the high temperature range — Differential scanning


calorimetry (DSC) method


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 24353:2008
Hygrothermal performance of building materials and products — Determination of


moisture adsorption/desorption properties in response to humidity variation


Standard and/or project


90.93Stage


91.100.01ICS


 ISO 24353:2008/Amd 1:2021
Hygrothermal performance of building materials and products — Determination of


moisture adsorption/desorption properties in response to humidity variation —


Amendment 1


Standard and/or project


60.60Stage


91.100.01ICS
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 ISO 29465:2022
Thermal insulating products for building applications — Determination of length


and width


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29466:2022
Thermal insulating products for building applications — Determination of


thickness


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29467:2008
Thermal insulating products for building applications — Determination of


squareness


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29467:2008/Amd 1:2014
Thermal insulating products for building applications — Determination of


squareness — Amendment 1


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29468:2022
Thermal insulating products for building applications — Determination of flatness


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29469:2022
Thermal insulating products for building applications — Determination of


compression behaviour


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29470:2020
Thermal insulating products for building applications — Determination of the


apparent density


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29471:2008
Thermal insulating products for building applications — Determination of


dimensional stability under constant normal laboratory conditions (23 degrees


C/50 % relative humidity)


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29471:2008/Amd 1:2014
Thermal insulating products for building applications — Determination of


dimensional stability under constant normal laboratory conditions (23 degrees


C/50 % relative humidity) — Amendment 1


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29472:2008
Thermal insulating products for building applications — Determination of


dimensional stability under specified temperature and humidity conditions


Standard and/or project


90.20Stage


91.100.60ICS
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 ISO 29472:2008/Amd 1:2014
Thermal insulating products for building applications — Determination of


dimensional stability under specified temperature and humidity conditions —


Amendment 1


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29764:2008
Thermal insulating products for building applications — Determination of


deformation under specified compressive load and temperature conditions


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29765:2008
Thermal insulating products for building applications — Determination of tensile


strength perpendicular to faces


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29766:2022
Thermal insulating products for building applications — Determination of tensile


strength parallel to faces


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29767:2019
Thermal insulating products for building applications — Determination of short-


term water absorption by partial immersion


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29768:2022
Thermal insulating products for building applications — Determination of linear


dimensions of test specimens


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29769:2008
Thermal insulating products for building applications — Determination of


behaviour under point load


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29770:2022
Thermal insulating products for building applications — Determination of


thickness for floating-floor insulating products


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 29771:2008
Thermal insulating materials for building applications — Determination of organic


content


Standard and/or project


90.20Stage


91.100.60ICS


 ISO 29771:2008/Amd 1:2014
Thermal insulating materials for building applications — Determination of organic


content — Amendment 1


Standard and/or project


60.60Stage


91.100.60ICS
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 ISO 29803:2010
Thermal insulation products for building applications — Determination of the


resistance to impact of external thermal insulation composite systems (ETICS)


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 29804:2009
Thermal insulation products for building applications — Determination of the


tensile bond strength of the adhesive and of the base coat to the thermal


insulation material


Standard and/or project


90.93Stage


91.100.60ICS


 / Store / Standards catalogue / TC / ISO/TC 163 / SC 1


Sitemap


5/22/24, 3:16 PM ISO/TC 163/SC 1 - Test and measurement methods


https://www.iso.org/committee/53482/x/catalogue/ 10/10



https://www.iso.org/standard/45689.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.100.60.html

https://www.iso.org/standard/45690.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.100.60.html

https://www.iso.org/home.html

https://www.iso.org/store.html

https://www.iso.org/standards-catalogue/browse-by-ics.html

https://www.iso.org/standards-catalogue/browse-by-tc.html

https://www.iso.org/contents/data/committee/05/34/53476/x/catalogue/




image17.emf
ISO_TC 163_SC 2 -  Calculation methods.pdf


ISO_TC 163_SC 2 - Calculation methods.pdf


 TC ISO/TC 163


Standards by ISO/TC 163/SC 2
Calculation methods





Filter :  Published  Under development  Withdrawn  Deleted


Search in the list


 ISO 6243:1997
Climatic data for building design — Proposed system of symbols
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90.93Stage
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91.120.10
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 ISO 10077-1:2017
Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 1: General


Standard and/or project


90.93Stage


91.060.50


91.120.10


ICS


 ISO 10077-2:2017
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90.93Stage
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91.120.10


ICS


 MenuSearch


English


5/22/24, 3:15 PM ISO/TC 163/SC 2 - Calculation methods


https://www.iso.org/committee/53512/x/catalogue/p/1/u/0/w/0/d/0 1/6



https://www.iso.org/standards-catalogue/browse-by-tc.html

https://www.iso.org/contents/data/committee/05/34/53476/x/catalogue/

https://www.iso.org/committee/53512.html

https://www.iso.org/contents/data/committee/05/35/53512.catalogue.rss

https://www.iso.org/standard/12522.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.080.01.html

https://www.iso.org/standard/65708.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.060.01.html

https://www.iso.org/ics/91.120.10.html

https://www.iso.org/standard/67090.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.060.50.html

https://www.iso.org/ics/91.120.10.html

https://www.iso.org/standard/64995.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/91.060.50.html

https://www.iso.org/ics/91.120.10.html

https://www.iso.org/home.html





 ISO 10211:2017
Thermal bridges in building construction — Heat flows and surface temperatures
— Detailed calculations


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 10456:2007
Building materials and products — Hygrothermal properties — Tabulated design
values and procedures for determining declared and design thermal values


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 10456:2007/Cor 1:2009
Building materials and products — Hygrothermal properties — Tabulated design
values and procedures for determining declared and design thermal values —
Technical Corrigendum 1


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 12241:2022
Thermal insulation for building equipment and industrial installations —
Calculation rules


Standard and/or project


60.60Stage


91.120.10


91.140.01


ICS


 ISO 12631:2017
Thermal performance of curtain walling — Calculation of thermal transmittance


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 13370:2017
Thermal performance of buildings — Heat transfer via the ground — Calculation
methods


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 13786:2017
Thermal performance of building components — Dynamic thermal characteristics
— Calculation methods


Standard and/or project


90.93Stage


91.060.01


91.120.10


ICS


 ISO 13787:2003
Thermal insulation products for building equipment and industrial installations —
Determination of declared thermal conductivity


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 13788:2012
Hygrothermal performance of building components and building elements —
Internal surface temperature to avoid critical surface humidity and interstitial
condensation — Calculation methods


Standard and/or project


90.93Stage


91.060.01


91.120.10


ICS
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 ISO 13789:2017
Thermal performance of buildings — Transmission and ventilation heat transfer
coefficients — Calculation method


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 13793:2001
Thermal performance of buildings - Thermal design of foundations to avoid frost
heave


Standard and/or project


90.93Stage


93.020


91.120.10


ICS


 ISO 14683:2017
Thermal bridges in building construction — Linear thermal transmittance —
Simplified methods and default values


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 15099:2003
Thermal performance of windows, doors and shading devices — Detailed
calculations


Standard and/or project


90.92Stage


91.060.50


91.120.10


ICS


 ISO 15758:2014
Hygrothermal performance of building equipment and industrial installations —
Calculation of water vapour diffusion — Cold pipe insulation systems


Standard and/or project


90.93Stage


91.120.10


91.140.01


ICS


 ISO 15927-1:2003
Hygrothermal performance of buildings — Calculation and presentation of
climatic data — Part 1: Monthly means of single meteorological elements


Standard and/or project


90.93Stage


07.060


91.120.10


ICS


 ISO 15927-2:2009
Hygrothermal performance of buildings — Calculation and presentation of
climatic data — Part 2: Hourly data for design cooling load


Standard and/or project


90.93Stage


07.060


91.120.10


ICS


 ISO 15927-3:2009
Hygrothermal performance of buildings - Calculation and presentation of climatic
data — Part 3: Calculation of a driving rain index for vertical surfaces from hourly
wind and rain data


Standard and/or project


90.93Stage


07.060


91.120.10


ICS
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 ISO 15927-4:2005
Hygrothermal performance of buildings — Calculation and presentation of
climatic data — Part 4: Hourly data for assessing the annual energy use for
heating and cooling


Standard and/or project


90.93Stage


07.060


91.120.10


ICS


 ISO 15927-5:2004
Hygrothermal performance of buildings — Calculation and presentation of
climatic data — Part 5: Data for design heat load for space heating


Standard and/or project


90.93Stage


07.060


91.120.10


ICS


 ISO 15927-5:2004/Amd 1:2011
Hygrothermal performance of buildings — Calculation and presentation of
climatic data — Part 5: Data for design heat load for space heating —
Amendment 1


Standard and/or project


60.60Stage


07.060


91.120.10


ICS


 ISO 15927-6:2007
Hygrothermal performance of buildings — Calculation and presentation of
climatic data — Part 6: Accumulated temperature differences (degree-days)


Standard and/or project


90.93Stage


07.060


91.120.10


ICS


 ISO 18292:2011
Energy performance of fenestration systems for residential buildings —
Calculation procedure


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 18292:2011/Cor 1:2012
Energy performance of fenestration systems for residential buildings —
Calculation procedure — Technical Corrigendum 1


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 23993:2008
Thermal insulation products for building equipment and industrial installations —
Determination of design thermal conductivity


Standard and/or project


90.93Stage


27.220


91.100.60


91.120.10


ICS


 ISO 52010-1:2017
Energy performance of buildings — External climatic conditions — Part 1:
Conversion of climatic data for energy calculations


Standard and/or project


90.93Stage


91.120.10ICS


 ISO/TR 52010-2:2017
Energy performance of buildings - External climatic conditions — Part 2:
Explanation and justification of ISO 52010-1


Standard and/or project


60.60Stage


91.120.10ICS
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 ISO 52016-1:2017
Energy performance of buildings — Energy needs for heating and cooling, internal
temperatures and sensible and latent heat loads — Part 1: Calculation procedures


Standard and/or project


90.93Stage


91.120.10ICS


 ISO/TR 52016-2:2017
Energy performance of buildings — Energy needs for heating and cooling, internal
temperatures and sensible and latent heat loads — Part 2: Explanation and
justification of ISO 52016-1 and ISO 52017-1


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 52016-3:2023
Energy performance of buildings — Energy needs for heating and cooling, internal
temperatures and sensible and latent heat loads — Part 3: Calculation procedures
regarding adaptive building envelope elements


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 52017-1:2017
Energy performance of buildings — Sensible and latent heat loads and internal
temperatures — Part 1: Generic calculation procedures


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 52018-1:2017
Energy performance of buildings — Indicators for partial EPB requirements related
to thermal energy balance and fabric features — Part 1: Overview of options


Standard and/or project


90.93Stage


91.120.10ICS


 ISO/TR 52018-2:2017
Energy performance of buildings — Indicators for partial EPB requirements related
to thermal energy balance and fabric features — Part 2: Explanation and
justification of ISO 52018-1


Standard and/or project


60.60Stage


91.120.10ICS


 ISO/TR 52019-2:2017
Energy performance of buildings — Hygrothermal performance of building
components and building elements — Part 2: Explanation and justification


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 52022-1:2017
Energy performance of buildings — Thermal, solar and daylight properties of
building components and elements — Part 1: Simplified calculation method of the
solar and daylight characteristics for solar protection devices combined with
glazing


Standard and/or project


90.93Stage


91.120.10ICS


 ISO/TR 52022-2:2017
Energy performance of buildings — Thermal, solar and daylight properties of
building components and elements — Part 2: Explanation and justification


Standard and/or project


60.60Stage


91.120.10ICS
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 ISO 52022-3:2017
Energy performance of buildings — Thermal, solar and daylight properties of
building components and elements — Part 3: Detailed calculation method of the
solar and daylight characteristics for solar protection devices combined with
glazing


Standard and/or project


90.93Stage


91.120.10ICS
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Standards by ISO/TC 163/SC 3
Thermal insulation products, components and systems





Filter :  Published  Under development  Withdrawn  Deleted


Search in the list


 ISO 6324:2024
Thermal insulation products — Flexible microporous insulation for industrial
applications — Specification


Standard and/or project


60.60Stage


27.220ICS


 ISO 6334:2023
Thermal insulation products for building equipment and industrial installations —
Expanded perlite products — Specification


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 8142:1990
Thermal insulation — Bonded preformed man-made mineral fibre pipe sections —
Specification


Standard and/or project


90.60Stage


91.100.60ICS


 ISO 8143:2010
Thermal insulation products for building equipment and industrial installations —
Calcium silicate products


Standard and/or project


90.93Stage


27.220ICS


 ISO 8144-1:1995
Thermal insulation — Mineral wool mats for ventilated roof spaces — Part 1:
Specification for applications with restricted ventilation


Standard and/or project


90.92Stage


91.100.60ICS
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 ISO 8144-2:1995
Thermal insulation — Mineral wool mats for ventilated roof spaces — Part 2:
Specification for horizontal applications with unrestricted ventilation


Standard and/or project


90.92Stage


91.100.60ICS


 ISO 8145:1994
Thermal insulation — Mineral wool board for overdeck insulation of roofs —
Specification


Standard and/or project


90.92Stage


91.100.60ICS


 ISO 12575-1:2012
Thermal insulation products — Exterior insulating systems for foundations — Part
1: Material specification


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 12575-2:2007
Thermal insulation products — Exterior insulating systems for foundations — Part
2: Principal responsibilities of installers


Standard and/or project


90.93Stage


91.120.10ICS


 ISO 12576-1:2001
Thermal insulation — Insulating materials and products for buildings —
Conformity control systems — Part 1: Factory-made products


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 12576-2:2008
Thermal insulation products — Conformity control systems — Part 2: In-situ
products


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 16478:2023
Thermal insulation products — Vacuum insulation panels (VIPs) — Specification


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 17738-1:2021
Thermal insulation products — Exterior insulation finish systems — Part 1:
Materials


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 17738-2:2019
Thermal insulation products — Exterior insulation and finish systems (EIFS) —
Part 2: Installation


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 17738-3:2019
Thermal insulation products — Exterior insulation and finish systems (EIFS) —
Part 3: Design requirements


Standard and/or project


60.60Stage


91.100.60ICS
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 ISO 17749:2018
Thermal insulation products — Sheep wool mat and board — Specification


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 20310:2018
Thermal insulation for building equipment and industrial installations —
Aluminosilicate wool products — Specification


Standard and/or project


90.93Stage


91.100.60ICS


 ISO 21105-1:2019
Performance of buildings — Building enclosure thermal performance verification
and commissioning — Part 1: General requirements


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 22097:2023
Thermal insulation for buildings — Reflective insulation products — Determination
of thermal performance


Standard and/or project


60.60Stage


91.120.10ICS


 ISO 22482:2021
Thermal insulation products — Aerogel blanket for buildings — Specification


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 24260:2022
Thermal insulation products — Hemp fiber mat and board — Specification


Standard and/or project


60.60Stage


91.100.60ICS


 ISO 24285:2022
Thermal insulation for building equipment and industrial installations — Cellular
glass products — Specification


Standard and/or project


60.60Stage


91.100.60ICS
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Delegation Proposal For International Technical Committee Meetings



(To be submitted in Green Sheet giving the details of Full Delegation)



Part A& D – Common for all Delegates                                                                                        

  Part B – for BIS Delegates; Part C – for non-BIS Delegates



Department: Chemical Engineering Department (CHD)



PART – A (General) 



		Item

		Page No. 



		1. Title of the Meeting – 37th Plenary Meeting of ISO/TC 163 along with its SCs and WGs 

		



		2 (a) Place of Meeting               : Paris (France)                           

2 (b) Date(s) of Meeting            : 30th  September to 4th October 2024

2 (c) Copy of complete Agenda:     The draft agenda of 37th plenary meeting of  ISO/TC 163 (N 1348) is attached at Annex I.









2 (d) Copy of Meeting Schedule highlighting the TC/SC/WG Meetings that would be attended by each delegate in the Delegation



Delegation proposed is for two members – one member from Bureau of Indian Standards (BIS), one member from PIBCO LTD R & D Centre. The both delegates would be attending the following meetings of ISO-TC 163 and its subcommittees and working groups. Details of the Meeting schedule are given below as available on the website of ISO:



		TC/SC/WG/JWG

		TITLE

		DATE OF MEETING



		ISO/TC 163/SC 1/WG 19



ISO/TC 163/SC 3/WG 19



ISO/TC 163/SC 3/WG 20

ISO/TC 163/SC 3/WG 19

ISO/TC 163/SC 1/WG 8

ISO/TC 163/SC 1/WG 20



ISO/TC 163/SC 1

ISO/TC 163/SC 2



ISO/TC 163/SC 3

ISO/TC 163 Plenary #1





ISO/TC 163 Plenary #2



		Periodic heat method for thermal diffusivity of

thermal insulation

Mineral fibre mat and board thermal insulation



Microporous thermal insulation

Mineral fibre mat and board thermal insulation

Moisture content and moisture permeability

Test methods at cryogenic temperature



Test and measurement methods

Calculation methods



Thermal insulation products

Thermal performance and energy use in the

built environment



Thermal performance and energy use in the

built environment

		30th Sept 2024 







1st Oct 2024









2nd Oct 2024





3rd Oct 2024







4th Oct 2024







		



		

3 Committee Details 



		International Committee (TCs/SCs/WGs)

		Members-hip Status

(P or O)

		No: and Title of the corresponding BIS NMC



		ISO/TC 163



ISO/TC 163/ SC 1, 2 & 3





		P



O



		CHD 27 

 

CHD 27 









		



		4. Percentage of International Standards of the ISO/IEC committee adopted by this Committee as Indian Standards: 



Out of 55 Indian Standards 6 are Identical adoption of ISO i.e. 11 percentages of total ISs of CHD 27. Further, 2 standards are being adopted as Indian Standards. Please see Annex-II for the list of Indian Standard formulated by CHD 27 Sectional Committee.





		



		5. Details of delegation (BIS/non-BIS) attended the past meeting(s) of this TC/SC. If no delegation attended the past meetings, please give reasons thereof:

No delegation had attended the previous meeting of ISO/TC 163.



This is the first meeting of ISO/TC 163 since Ms. Puja Priya has been allocated the role of the member secretary of CHD 27.



		



		6. Details of major issues for discussion which are included in the agenda due to which the delegation is being proposed:



The major issues for discussion which are included in the agenda item are listed below:



· ISO/TC 163/SC 1/WG 19 is a working group focused on developing standards for measuring thermal diffusivity in thermal insulation materials using the periodic heat method. This method is crucial for evaluating the thermal performance of insulation products in building applications., which is of significant interest to India as these are the major issues coming up for discussion related to thermal insulation. 

· The periodic heat method is a standardized approach used to measure the thermal diffusivity of thermal insulation materials. This method assesses how quickly heat can penetrate a material, which is crucial for understanding its thermal performance. The method involves applying a periodic heat input to one side of the insulation material and measuring the resulting temperature response on the opposite side over time.

· This parameter indicates how fast heat moves through a material and is calculated based on temperature changes over time. This test typically requires a controlled environment and precise instrumentation to ensure accurate measurements.

· The new ISO standard specifies that understanding thermal diffusivity helps in evaluating the energy performance of insulation materials in building, enables architects and builders to select appropriate insulation products for specific applications, ensuring optimal energy efficiency.

· In building insulation these are widely used in evaluating insulation for walls, roofs, and floors to enhance energy efficiency. In material development it assists manufacturers in developing new insulation products by providing essential thermal performance data.



· ISO/TC 163/SC 3/WG 19 is dedicated to developing standards specifically for mineral fibre mat and board thermal insulation materials, crucial for their thermal performance in building applications. The meeting will provide status updates on the development of existing standards and identification of any delays or roadblocks.

·  This new ISO standard helps in standard development which in is progress on existing Indian standards for testing the thermal properties of mineral fibre insulation materials. Consensus on standardized methods for measuring thermal conductivity and other key performance metrics. Discussion on the accuracy and reliability of current testing methodologies.

· Addressing variations in production processes and raw materials that impact performance. Strategies for standardizing material properties to ensure uniformity across products. Evaluating the long-term performance of mineral fibre insulation under various environmental conditions. Discussion on aging effects and the materials’ ability to maintain performance over time. Fire safety standards needs reviewing fire resistance requirements and performance criteria to align with building safety regulations. Ensuring that insulation materials meet stringent fire safety standards without compromising thermal performance. Addressing the impact of moisture on thermal performance and durability. Developing guidelines for moisture control in installation and building design.

· Analyzing lifecycle impacts of mineral fibre products, including energy consumption during production and disposal. Promoting the use of recyclable or environmentally friendly materials in production. Engaging manufacturers, architects, and builders to gather input and ensure relevance of standards. Fostering collaboration with industry associations and research organizations. Understanding the implications of new standards on compliance with national and international building codes. Discussion on how to facilitate market acceptance of new standards among stakeholders.

· Evaluating the adequacy of existing testing equipment and technology for consistent results. Encouraging advancements in technology to improve testing accuracy and efficiency. Ensuring compatibility and integration with existing and emerging standards within ISO and related committees. Collaborating on cross-cutting issues with other working groups in ISO/TC 163.

· Development of guidelines, manuals, or supporting documents to assist stakeholders in understanding and implementing standards. It will play a crucial role in ensuring the reliability and effectiveness of mineral fibre insulation in the building industry. Addressing these issues will support the development of robust standards that enhance energy efficiency and safety in building applications.

· ISO/TC 163/SC 3/WG 20 is dedicated to developing standards for microporous thermal insulation materials, which are essential for high-performance thermal management in various applications. 

· Standard Development progress on establishing standards for testing the thermal performance and durability of microporous insulation products. Defining key performance indicators such as thermal conductivity, moisture resistance, and mechanical strength. Reviewing and standardizing testing methodologies to ensure consistent and reliable evaluation of microporous materials.

· Addressing the variability in raw materials and manufacturing processes that can affect the properties of microporous insulation. Applications and industry needs to identify specific applications for microporous insulation in industries such as aerospace, automotive, and construction, and gathering industry feedback.

· Discussing sustainability aspects, including the lifecycle impact and recyclability of microporous insulation materials. Encouraging collaboration with manufacturers, researchers, and regulatory bodies to align efforts and share insights. Evaluating how new standards will interact with existing regulations and compliance frameworks in various markets.

· ISO/TC 163/SC 1/WG 20 develops standardized test methods for evaluating thermal insulation materials at cryogenic temperatures, crucial for industries such as aerospace, LNG, and superconducting applications.

·  In India, the development and implementation of test methods for cryogenic insulation materials are crucial for industries such as aerospace, energy (LNG), and scientific research. Increased focus on LNG projects and aerospace initiatives necessitates reliable cryogenic insulation solutions and improve the organizations like ISRO and DRDO for aerospace and defense applications.

· Assess existing standards related to cryogenic insulation and identify gaps that need to be addressed. Discuss proposals for new testing methods specifically tailored for cryogenic conditions. Alignment with ISO Standards: India needs to adopt ISO standards for consistency in testing methods and to enhance global competitiveness.

· Standardize procedures for measuring thermal conductivity at temperatures below -200°C. Evaluate methods for assessing the stability of insulation materials under long-term cryogenic exposure. Adoption of methods like guarded hot plate or transient plane source methods tailored for low temperatures. Establishing laboratories equipped for cryogenic testing (e.g., using liquid nitrogen setups).

· Analyze how different insulation types (e.g. mineral wool, cellular plastics) perform at cryogenic temperatures, including any material-specific challenges. Assessing how indigenous insulation materials respond to cryogenic temperatures, considering local manufacturing practices. Discuss the effects of moisture on thermal performance at low temperatures. Identify suitable equipment for cryogenic testing and discuss any necessary advancements. Establish calibration protocols for ensuring accurate measurements at cryogenic temperatures.

· Develop safety guidelines for working with cryogenic materials and equipment to minimize risks. Establish emergency procedures specific to cryogenic testing environments. Investigate how prolonged exposure to cryogenic conditions affects insulation materials and their thermal properties over time. Examine the impact of thermal cycling between cryogenic and ambient conditions on material integrity. Ensure new methods align with regulatory requirements and industry standards in cryogenic applications. Develop documentation to assist manufacturers in demonstrating compliance with established standards. Conduct lifecycle assessments to evaluate the environmental impact of cryogenic insulation materials from production to disposal.

· Discuss advancements in material science that may influence the development of new insulation products suited for cryogenic applications. Identify areas needing further research to support the evolving landscape of cryogenic insulation.

· Developing robust test methods for cryogenic insulation in India is essential for supporting key industries and ensuring competitiveness in the global market. Collaborating across sectors, aligning with international standards, and investing in local research will be vital for success, for establishing reliable testing methods and standards for cryogenic insulation materials, ensuring safety and performance across critical applications.

· ISO/TC 163/SC 2 focuses on standardized calculation methods to evaluate the thermal performance of building materials and systems, ensuring consistency and reliability across various applications.

· Specific Areas of Focus like Thermal Transmittance (U-Value) Calculations like establish methods to calculate U-values for building components (walls, roofs, floors) to assess energy efficiency. Basic U-value calculations using average thermal conductivities. Considering temperature fluctuations and time-dependent behavior. Calculate heat flow through building elements under various conditions. Addressing complex geometries and material interfaces using numerical simulations.

· Evaluate thermal behavior over time, considering environmental variations. Implementing software tools to model transient heat flow and energy performance. Assess moisture movement and its impact on thermal insulation performance. Evaluating how moisture affects thermal conductivity and material integrity over time. Assess overall energy performance of building systems. Integrating insulation properties into broader energy performance evaluations.

· Key Calculation Standards

ISO 6946: Calculation of thermal resistance and thermal transmittance of building components.

ISO 13786: Dynamic thermal performance of building components.

ISO 10077: Calculation of thermal performance of windows, doors, and shading devices.

· Accurate input of material properties (thermal conductivity, specific heat) based on standardized testing procedures. Ensuring calculation models are validated against experimental results to confirm reliability. Performing uncertainty analysis to assess the reliability of calculated results, accounting for variability in input parameters. Engaging stakeholders (manufacturers, researchers, practitioners) to contribute to the development and validation of methods.

· The new ISO standard specifies that work on calculation methods is vital for supporting the development of energy-efficient buildings through standardized practices.

· ISO/TC 163 is the main technical committee to which all these subcommittees and working group report to and attending the plenary meeting of technical committee is mandatory for P-members.



		



		7. Details of Balloting done since last International Meeting (Approval/ Approval with comments/Disapproval/Abstention) along with the details of Technical Comments sent on Documents: 

 Details of balloting since the last ISO/TC 163 Plenary meeting are given at Annex- III.









		



		[bookmark: _Hlk171774000]8. Justification for Participation in the Meeting(s) and the significance of the Meeting for India/BIS (Please attach separate sheet):





Participating in ISO/TC 163 meetings enables India to align its national standards with internationally recognized benchmarks for thermal insulation. This alignment is crucial for ensuring the quality and performance of building materials, which can enhance the credibility of Indian products in the global market. By engaging in these discussions, India can develop and adopt standards that reflect the latest advancements in thermal performance evaluation, which is crucial for maintaining consistency and reliability across the building materials sector, Power plants & other industrials applications.



As India strives to improve energy efficiency within its building infrastructure, the outcomes of these meetings are directly relevant. The calculation methods developed will support the country’s initiatives to reduce energy consumption in buildings, ultimately contributing to national goals related to sustainability and climate change mitigation. By engaging with international experts, India can adopt cutting-edge methodologies and practices that support its goals for reducing energy consumption and greenhouse gas emissions in buildings.

Active participation fosters collaboration with global industry stakeholders, facilitating knowledge sharing and the exchange of best practices. This collaboration can lead to the adoption of innovative materials and technologies that are critical for advancing the performance and sustainability of building insulation systems in India. Engaging in these discussions helps build capacity within Indian organizations and standards bodies. It enables professionals to acquire the latest technical knowledge and skills necessary for implementing advanced insulation solutions and calculation methods.



Participation in ISO/TC 163 is vital for developing Indian Standards (IS) that are relevant to local conditions, materials, and construction practices. This ensures that standards are not only aligned with global norms but are also practical and applicable to the Indian market. By being involved in the formulation of international standards, India can ensure that its insulation products comply with global regulations. This enhances the competitiveness of Indian manufacturers, allowing them to expand their reach in international markets while maintaining high quality and safety standards.



The insights gained from these meetings can significantly inform India’s research and development initiatives. By understanding global trends and technological advancements, Indian researchers and companies can innovate and develop new materials and solutions tailored to the unique climatic challenges faced in India. Participation in these meetings provides invaluable networking opportunities with global experts, policymakers, and industry leaders. These connections can lead to strategic alliances that promote collaborative projects and initiatives in the field of thermal insulation and building materials.



Engagement in international discussions helps India stay updated on emerging regulatory frameworks and compliance requirements. This proactive approach ensures that Indian standards and practices remain relevant and aligned with international expectations, ultimately facilitating smoother market access for Indian products.



The present Indian Standard gives the basic specification and principles adopted for insulation materials  of  both industrial application and building application and needs revision based on the recent development in the field of Thermal performance and the meeting of the ISO/TC 163 (Thermal performance and energy use in the built environment) and its SCs & WG’s will significantly enhance the requirements for enhancing energy efficiency and also put forward India’s view on the development of the relevant ISO standards.



In summary, participation in ISO/TC 163 meetings is essential for India’s strategic objectives in the building sector. It not only supports the Bureau of Indian Standards (BIS) in developing high-quality, relevant standards but also positions India as a proactive player in the global arena. Engaging in these discussions will ultimately contribute to the sustainable development of India’s infrastructure, enhancing energy efficiency and environmental sustainability while fostering economic growth.

		



		9. Whether the agenda of the meeting informed to NMC and India’s view point on international agenda item for the major issues for which delegation is being proposed have been framed/made and duly approved by sectional committee/ chairman of TC. (Give details of India's stand - support /oppose/ no view/ has not been framed by the sectional committee):



Yet to be discussed in the CHD 27 meeting.



		



		10. Has the proposal been processed in line with the “Guidelines for Foreign Deputation of BIS Officers and Non-BIS Delegates under Own Funding or under the scheme of ‘National System for Standardization - Strengthening Standardization at National and International level’ /BIS Funds” (Foreign Delegation/January 2015)



Yes, the proposal has been processed in line with the guidelines.

Dr. Punit Kumar, PIBCO Ltd (R & D Centre) Delhi, own funding.

Ms. Puja Priya, BIS delegate (on BIS funding)





		





















PART – B (for BIS Delegates only)



1. Details of BIS Officer(s):



		Name and Designation





		Dealing Officer /             Member Secretary/ Alternate Officer/ HOD 



		Length of Service in BIS/ Date of Retirement

		Length of service in Dept. / No: of visit(s) over last three years



		Ms. Puja Priya, Scientist-C/Deputy Director, CHD, BIS

		Member Secretary, CHD 27 “Thermal Insulation Sectional Committee”

		8 years 4 months/ 31 December 2054

		3 years 4 months (since March 2021)







		Item

		Page No. 



		2. Name of the Officer(s) proposed and justification on the suitability of the proposed delegate(s). (Please attach separate sheet(s) if required):



Ms. Puja Priya, Scientist-C/Deputy Director, CHD, BIS 

 

As the Member Secretary of the National Mirror Committee (Thermal Insulation, CHD 27) of ISO/TC 163, the undersigned reviewed the ISO documents at various stages vis-à-vis Indian Standards wherever available and casted ballots. The participation of BIS Member Secretary is necessary for harmonious co-ordination in standardization activities in this area, both at National and International level. It will also help in effective and active coordination with Secretariat of ISO/TC 163 and its working groups vis-à-vis Indian experts for smooth completion of the work assignments accepted by India being a ‘P’ member. 



Also, this visit will enable the Member Secretary the opportunity to acquire knowledge about the standardization efforts of other countries and incorporate them in her work. The exposure will also help to understand & learn new development in the area.



		



		3. Estimated Expenses:





		



		4. Any Foreign Hospitality Involved: 

 

Not Applicable 



		





























PART – C (for non-BIS Delegates only – Own fund) 



1(a) Details of all non-BIS delegate(s) proposed:



		Name, Designation and Organization of the Delegate(s). 



(Please attach the composition of the committee in which he/she is a member)

		Member of Technical Committee (DC/SC/ NMC/ Subcommittee/ Panel) and no: of years 





		Type of funding (Own funding/ Full funding/ Part funding / Part funding for alternate visit) and Category of Delegate 

		Accommodation and Per Diem Charges

		Evaluation rating and whether it meets the criteria as per guidelines



		

		

		

		Eligibility of the delegate in his organization at present or at the time of retirement

(in case of retired persons)

		Admissible amount (Extent of assistance shall not be higher than that of BIS officials in the rank of Scientist ‘F’.

		



		Dr. Punit Kumar

Sr. Manager (R & D)

(Insulation Division) 

PIBCO LTD (R & D Centre)

New Delhi

(Industry associations)

		Member of CHD 27 about 10 years

		Own funding

		

		

		Significant







$Employees of Govt. / Semi Govt. Bodies/ PSUs (please specify)

$Eminent Scientific / Technical / Research Organizations/ Labs like NPL, ICMR, CSIR, ICAR

$Academic Institutions at Central / State Level

$Experts in Personal Capacity

$Industry associations 

1(b) For delegate own funding attach undertaking from the organization/delegate regarding bearing of all expenses of the delegate.      

 Yet to be received.                                       



1(c) In case more than one member is nominated from the same organization, provide adequate justification.     



Not Applicable.     





                                                                           

 



		Item

		Page No. 



		2. Has the delegate(s) been identified and approved by the concerned Technical Committee (Please attach supporting documents):



The delegation proposal is yet to be deliberated in the 23rd Sectional Committee meeting of CHD 27, held on 30/07/2024. 





		



		3. Have the delegates made effective contribution regarding the subject/meeting for which he/she is nominated (Give details). 

Dr. Punit Kumar is having regular attendance at meetings, workshops, engagement in standardization committees and working groups and committee sessions related to CHD 27.  He is engaging in discussions, providing feedback, and voicing industry concerns. Leading initiatives or projects aimed at developing new standards or revising existing ones.

Dr. Punit Kumar is working as Sr Manager (R & D) & Head of Department (Insulation Division) in Pibco Limited (R & D Centre) at New Delhi and holds a Doctorate of Philosophy from Magadh University, Bodh Gaya. He has more than 14 years of experience in the Research and development in thermal performance and energy use in the build environment. He is also expertise in quality management system as instrumental techniques, Corrosion protection, Standard development, product development, managing projects with specialization in the thermal analysis like thermal conductivity, heat resistance, exothermic temperature and other thermal analysis of bonded mineral wool, glass wool, PUF/PIR, high temperature ceramic blanket and board, aerogels and other insulations. Other than routine analysis and testing activities, he is involved in various developmental work related to cryogenic temperature resistance products, test method & its equipments.

		



		4. Has the delegate(s) submitted report for earlier overseas visits? 



The delegate has not attended any ISO/TC 163 meeting overseas earlier.



		



		

5. Details of approval of Sectional Committee or DC (in case the delegate is Chairman of SC) (Please attach supporting documents):



Details to be provided by BIS.



		



		6. Details of briefing meeting held: 

The briefing meeting will be held before attending the meeting.



		







7 Additional details for non-BIS delegate(s) under Plan fund



		Item



		7(a) Whether there is any adequate justification for participation of the proposed delegate in the meeting under Plan Funds/BIS Funds (Please attach separate sheet). 



NA





		7(b) Attach undertaking from a suitable administrative authority in the parent organization to the effect that they are not in a position to bear the travel expenses and thus wish to avail financial assistance from BIS.



NA



		7(c) Is funding for Industry Association proposed based on the importance of participation, technical contribution of the association, extent of amount being spent by the association on Standardization etc. (Please attach details)



NA



		7(d) Attach supporting documents indicating the financial eligibility.  

NA



		7(e) Total Estimated Expenses



NA



















PART – D (Recommendations) 





Recommendations of Member Secretary/ Dealing Officer:



Details to be provided by BIS.



	            

Approval of Technical Department Head (for non-BIS Delegate under own fund):

		       :

Recommendations of Technical Department Head (for other Delegates)	

		      

DDG (Standardization)















































































		S.No

		Reference ISO/TC 163

		Start date

		End Date

		Voted



		1

		ISO/DIS 52000-3
Energy performance of buildings — Overarching EPB assessment — Part 3: General Principles for determination and reporting of Primary Energy Factors (PEF) and CO2 emission coefficients

		2022-03-24

		2022-06-16

		Abstain



		2

		Comment on Informal Guidance on SR of EPB Standards (TC 163)

Comment on Informal Guidance on SR of EPB Standards (2017), N1194

		2022-05-25

		2022-06-20

		No



		3

		ISO/CD 22185-2 (ed 1) for comments
Diagnosing moisture damage in buildings and implementing countermeasures — Part 2: Condition assessment

		2022-06-20

		2022-08-15

		Approved



		4

		Call for host of meetings in 2024 and 2025
ISO/TC 163 Thermal performance and energy use in the built environment
ISO/TC 205 Building environment design

		2022-06-08

		2022-08-31

		No



		5

		ISO 17772-1:2017
Energy performance of buildings — Indoor environmental quality — Part 1: Indoor environmental input parameters for the design and assessment of energy performance of buildings

		2022-07-15

		2022-12-02

		Abstain Due To Lack of National Expert Input



		6

		ISO 52000-1:2017
Energy performance of buildings — Overarching EPB assessment — Part 1: General framework and procedures

		2022-07-15

		2022-12-02

		Abstain Due To Lack of National Expert Input



		7

		ISO 52003-1:2017
Energy performance of buildings — Indicators, requirements, ratings and certificates — Part 1: General aspects and application to the overall energy performance

		2022-07-15

		2022-12-02

		Abstain Due To Lack of National Expert Input



		8

		ISO/FDIS 52000-3
Energy performance of buildings — Overarching EPB assessment — Part 3: General principles for determination and reporting of primary energy factors (PEF) and CO2 emission coefficients 

		2022-12-22

		2023-02-16

		Abstain



		9

		2023 Plenary Meeting Sept – Anticipated delegate attendance
ISO/TC 163 and ISO/TC 205 September 2023 Plenary Meeting – Anticipated delegate attendance

		2023-03-14

		2023-04-11

		Abstain



		10

		Draft resolution 1/2023 Re-appoint chairman of JWG 11
ISO/TC 205/JWG 11 "Joint ISO/TC 205 - ISO/TC 163 WG: Moisture damage"

		2023-03-17

		2023-04-17

		Approved



		11

		ISO/DIS 22185-2 "Condition assessment" for comments
ISO 22185-2, Diagnosing moisture damage in buildings and implementing countermeasures – Part 2: Condition assessment

		2023-03-09

		2023-06-01

		Approved



		12

		ISO 7345:2018 (Ed 3)
Thermal performance of buildings and building components — Physical quantities and definitions

		2023-01-15

		2023-06-04

		Abstain Due To Lack of National Expert Input



		13

		ISO 9346:2007 (Ed 2, vers 3)
Hygrothermal performance of buildings and building materials — Physical quantities for mass transfer — Vocabulary

		2023-01-15

		2023-06-04

		Abstain Due To Lack of National Expert Input



		14

		ISO 18523-2:2018
Energy performance of buildings — Schedule and condition of building, zone and space usage for energy calculation — Part 2: Residential buildings

		2023-01-15

		2023-06-04

		Abstain Due To Lack of National Expert Input



		15

		Call for Expressions of Interest to Host meetings 2024/2025

		2023-04-17

		2023-08-15

		No



		16

		ISO 12655:2013 (vers 2)
Energy performance of buildings — Presentation of measured energy use of buildings

		2023-04-15

		2023-09-02

		Confirm



		17

		Draft resolution 2/2023 Nomination of SC 3 Chair 2024-2026
ISO/TC 163/SC 3 Thermal insulation products, components and systems

		2023-08-25

		2023-09-21

		Abstain



		18

		ISO/TC 301 Request for Comment - ISO/NP 24492 (TC 163)
Energy management systems and energy savings–Decarbonization – 5 Requirements with guidance for use

		2023-11-09

		2023-11-28

		Abstain



		19

		ISO/TC 301 Request for Comment - ISO/DIS 50002-2 (TC 163)

ISO/DIS 5000-2 Energy audits — Requirements with guidance for use — Part 2: Buildings

		2023-11-09

		2023-12-18

		Abstain



		20

		ISO/DTR 5863 for comments as liaison in ISO/TC 205
Integrative design of the building envelope — General principles

		2024-02-01

		2024-02-14

		No



		21

		Draft resolution 07/ 2023 Review of Strategic Business Plan
Strategic Business Plan (SBP) of ISO/TC 163 Thermal performance and energy use in the built environment

		2023-12-18

		2024-02-18

		No



		22

		Draft resolution 5-6/2023 ISO/PWI ISO 52000-1, ISO 52003-1

		2023-11-29

		2024-02-28

		Yes



		23

		CALL FOR EXPERTS FOR THE REVISION OF ISO GUIDE 84:2020 Guide 84:2020, 
"Guidelines for Addressing Climate Change in Standards"

		2024-04-17

		2024-04-30

		Abstain



		

		CIB ISO/TC 163 Call for liaison representative in ISO/TC 59/SC 17

ISO/TC 59/SC 17 Sustainability in buildings and civil engineering works

		2024-06-29

		2024-07-29

		Open



		24

		Call for host of meetings in 2025 and 2026

ISO/TC 163 Thermal performance
and energy use in the built environment

		2024-05-14

		2024-09-01

		Open



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		ISO/TC 163/SC 1

		



		S.No

		Reference ISO/TC 163

		Start date

		End Date

		Voted



		1

		ISO/DIS 24144
Thermal insulation — Test method for Specific heat capacity of thermal insulation for buildings in the high temperature range — DSC method

		2022-01-12

		2022-04-15

		Abstain



		2

		Draft Resolution 336c/2022 – Registration of a new PWI
Thermal Performance of windows and doors — Determination of solar heat gain coefficient using natural sunlight

		2022-04-08

		2022-05-06

		Abstain



		3

		Draft Resolution 337c – Re-establish WG 2 to draft ISO 9900
Re-establishing WG 2 “Guarded Hot Plate Methods” for the drafting of ISO 9900, Thermal insulation — Determination of thermal conductivity by Guarded Hot Plate Method at elevated temperature from 100 °C to 800 °C

		2022-04-13

		2022-05-11

		Approved



		4

		ISO/CD 9869-3
Thermal insulation of building elements — In-situ measurement of thermal resistance and thermal transmittance — Part 3: Probe insertion method

		2022-03-30

		2022-05-25

		Abstain



		5

		RESOLUTIONS 338+339: Re-appointment of WG 20+WG 21 Convenors
RESOLUTION 338c/2022: Re-appointment of Jun Cui as Convenor of ISO/TC 163/SC 1/WG 20 "Test methods at cryogenic temperature"

		2022-05-11

		2022-06-11

		Abstain



		6

		ISO/NP 16685

Thermal insulating products for industrial installations — Guidelines to mechanical properties testing at sub-ambient temperatures

		2022-03-22

		2022-06-14

		Approved with comment



		7

		Draft Resolution 340c/2022: Re-appointment of WG 8 Convenor

		2022-06-02

		2022-07-03

		Abstain



		8

		ISO/FDIS 18096 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of maximum service temperature for preformed pipe insulation

		2022-05-10

		2022-07-05

		Abstain



		9

		ISO/FDIS 18097 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of maximum service temperature

		2022-05-10

		2022-07-05

		Abstain



		10

		ISO/FDIS 18098 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of the apparent density of preformed pipe insulation

		2022-05-10

		2022-07-05

		Abstain



		11

		ISO/FDIS 18099 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of the coefficient of thermal expansion 

		2022-05-10

		2022-07-05

		Abstain



		12

		ISO/FDIS 12623 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of short-term water absorption by partial immersion of preformed pipe insulation 

		2022-05-11

		2022-07-06

		Abstain



		13

		ISO/FDIS 12624 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of trace quantities of water-soluble chloride, fluoride, silicate, sodium ions and pH

		2022-05-11

		2022-07-06

		Abstain



		14

		ISO/FDIS 12628 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of dimensions, squareness and linearity of preformed pipe insulation 

		2022-05-11

		2022-07-06

		Abstain



		15

		ISO/FDIS 12629 (Ed 2)
Thermal insulating products for building equipment and industrial installations — Determination of water vapour transmission properties of preformed pipe insulation 

		2022-05-11

		2022-07-06

		Abstain



		16

		ISO/FDIS 29468 (Ed 2)
Thermal insulating products for building applications — Determination of flatness 

		2022-05-11

		2022-07-06

		Abstain



		17

		ISO/FDIS 29465 (Ed 2)
Thermal insulating products for building applications — Determination of length and width 

		2022-05-13

		2022-07-08

		Abstain



		18

		ISO/FDIS 29770 (Ed 2)
Thermal insulating products for building applications — Determination of thickness for floating-floor insulating products

		2022-05-13

		2022-07-08

		Abstain



		19

		ISO/DIS 18393-1 (Ed 2)
Thermal insulation products — Determination of ageing by settlement — Part 1: Blown loose fill insulation for ventilated attics simulating humidity and temperature cycling

		2022-06-09

		2022-09-01

		Abstain



		20

		ISO 19467:2017
Thermal performance of windows and doors — Determination of solar heat gain coefficient using solar simulator

		2022-04-15

		2022-09-02

		Abstain Due To Lack of National Expert Input



		21

		ISO 21129:2007 (vers 3)
Hygrothermal performance of building materials and products — Determination of water-vapour transmission properties — Box method

		2022-04-15

		2022-09-02

		Abstain Due To Lack of National Expert Input



		22

		ISO/FDIS 29466 (Ed 2)
Thermal insulating products for building applications — Determination of thickness

		2022-07-28

		2022-09-22

		Approved



		23

		ISO/FDIS 29469 (Ed 2)
Thermal insulating products for building applications — Determination of compression behaviour

		2022-07-28

		2022-09-22

		Approved



		24

		ISO/FDIS 29766 (Ed 2)
Thermal insulating products for building applications — Determination of tensile strength parallel to faces 

		2022-07-28

		2022-09-22

		Approved



		25

		ISO/CD 7615-1

		2022-07-28

		2022-09-22

		Abstain



		26

		ISO/FDIS 24144
Thermal insulation — Test methods for specific heat capacity of thermal insulation for buildings in the high temperature range — Differential scanning calorimetry (DSC) method 

		2022-10-12

		2022-12-07

		Abstain



		27

		Draft Resolution 342c/2022 – Registration of a new PWI
Hygrothermal performance of building materials and products — Determination of moisture diffusivity for moisture content gradient

		2022-11-10

		2022-12-08

		Yes



		28

		ISO/DIS 9869-3
Thermal insulation of building elements — In-situ measurement of thermal resistance and thermal transmittance — Part 3: Probe insertion method

		2022-10-13

		2023-01-05

		Abstain



		29

		ISO 16537:2012 (vers 2)
Thermal insulating products for building applications — Determination of shear behaviour

		2022-10-15

		2023-03-04

		Abstain Due To Lack of National Expert Input



		30

		ISO 16545:2012 (vers 2)
Thermal insulating products for building applications — Determination of behaviour under cyclic loading

		2022-10-15

		2023-03-04

		Abstain Due To Lack of National Expert Input



		31

		ISO/FDIS 6781-1
Performance of buildings — Detection of heat, air and moisture irregularities in buildings by infrared methods — Part 1: General procedures

		2023-03-28

		2023-05-23

		Approved



		32

		ISO 12569:2017 (Ed 3)
Thermal performance of buildings and materials — Determination of specific airflow rate in buildings — Tracer gas dilution method

		2023-01-15

		2023-06-04

		Abstain Due To Lack of National Expert Input



		33

		ISO/FDIS 9869-3
Thermal insulation of building elements — In-situ measurement of thermal resistance and thermal transmittance — Part 3: Probe insertion method 

		2023-08-07

		2023-10-02

		Approved



		34

		ISO/FDIS 18393-1 (Ed 2)

		2023-08-22

		2023-10-17

		Approved



		35

		ISO/DIS 7615-1
Energy performance of building systems — Underfloor air distribution systems — Part 1: Definitions, terminology, technical specifications and symbols 

		2023-08-07

		2023-10-30

		Abstain



		36

		ISO 9869-2:2018
Thermal insulation — Building elements — In-situ measurement of thermal resistance and thermal transmittance — Part 2: Infrared method for frame structure dwelling

		2023-07-15

		2023-12-02

		Abstain Due To Lack of National Expert Input



		37

		ISO 16544:2012 (vers 2)
Thermal insulating products for building applications — Conditioning to moisture equilibrium under specified temperature and humidity conditions

		2023-07-15

		2023-12-02

		Abstain Due To Lack of National Expert Input



		38

		ISO/PWI 17528
Thermal Performance of windows and doors — Determination of solar heat gain coefficient using natural sunlight

		2023-11-24

		2024-02-16

		



		39

		ISO 24353:2008 (vers 3)
Hygrothermal performance of building materials and products — Determination of moisture adsorption/desorption properties in response to humidity variation

		2023-10-15

		2024-03-03

		



		40

		ISO/NP 24986
Energy performance of building systems — Determination of energy performance of machine learning based optimal control strategy by field measuring methods

		2023-12-22

		2024-03-15

		



		41

		CIB Draft Resolution 351c/2024 – Registration of a new PWI

		2024-01-15

		2024-02-12

		



		42

		CIB Draft Resolution 352c/2024 – Creation of an Ad Hoc Group 

		2024-01-15

		2024-02-12

		



		43

		NP ISO/PWI 17528 

		2023-11-24

		2024-02-16

		



		44

		SR ISO 24353:2008 (vers 3) 

		2023-10-15

		2024-03-03

		



		45

		DIS ISO/DIS 16685 

		2024-02-06

		2024-04-30

		Approved with comment



		46

		SR ISO 8302:1991 (vers 6)
Thermal insulation — Determination of steady-state thermal resistance and related properties — Guarded hot plate apparatus 

		2024-01-15

		2024-06-03

		Confirm



		47

		SR ISO 8497:1994 (vers 5)
Thermal insulation — Determination of steady-state thermal transmission properties of thermal insulation for circular pipes 


		2024-01-15

		2024-06-03

		Confirm



		48

		SR ISO 8990:1994 (vers 5)
Thermal insulation — Determination of steady-state thermal transmission properties — Calibrated and guarded hot box 

		2024-01-15

		2024-06-03

		Confirm



		49

		SR ISO 10051:1996 (vers 5)
Thermal insulation — Moisture effects on heat transfer — Determination of thermal transmissivity of a moist material 

		2024-01-15

		2024-06-03

		Confirm



		50

		SR ISO 12570:2000 (vers 4)
Hygrothermal performance of building materials and products — Determination of moisture content by drying at elevated temperature 

		2024-01-15

		2024-06-03

		Confirm



		51

		DIS ISO 12572:2016/DAmd 1 (Ed 2)
Hygrothermal performance of building materials and products — Determination of water vapour transmission properties — Cup method — Amendment 1 

		2024-05-08

		2024-07-31

		Open



		52

		SR ISO 16535:2019 (Ed 2)
Thermal insulating products for building applications — Determination of long-term water absorption by immersion 

		2024-04-15

		2024-09-02

		Open



		53

		SR ISO 29467:2008 (vers 3)
Thermal insulating products for building applications — Determination of squareness 

		2024-04-15

		2024-09-02

		Open



		54

		SR ISO 29471:2008 (vers 3)
Thermal insulating products for building applications — Determination of dimensional stability under constant normal laboratory conditions (23 degrees C/50 % relative humidity) 

		2024-04-15

		2024-09-02

		Open



		55

		SR ISO 29472:2008 (vers 3)
Thermal insulating products for building applications — Determination of dimensional stability under specified temperature and humidity conditions 

		2024-04-15

		2024-09-02

		Open



		56

		SR ISO 29764:2008 (vers 3)
Thermal insulating products for building applications — Determination of deformation under specified compressive load and temperature conditions 

		2024-04-15

		2024-09-02

		Open



		57

		SR ISO 29765:2008 (vers 3)
Thermal insulating products for building applications — Determination of tensile strength perpendicular to faces 

		2024-04-15

		2024-09-02

		Open



		58

		SR ISO 29767:2019 (Ed 2)
Thermal insulating products for building applications — Determination of short-term water absorption by partial immersion 

		2024-04-15

		2024-09-02

		Open



		59

		SR ISO 29769:2008 (vers 3)
Thermal insulating products for building applications — Determination of behaviour under point load 

		2024-04-15

		2024-09-02

		Open



		60

		SR ISO 29771:2008 (vers 3)
Thermal insulating materials for building applications — Determination of organic content 

		2024-04-15

		2024-09-02

		Open



		

		

		

		

		



		

		

		

		

		



		

		ISO/TC 163/SC 2

		



		S.No

		Reference ISO/TC 163

		Start date

		End Date

		Voted



		1

		Draft Resolution 6-2023 NWI for amendment of ISO 52016-3

		2023-10-31

		2024-01-23

		



		2

		ISO/DIS 15099 (Ed 2)
Thermal performance of windows, doors and shading devices — Detailed calculations

		2024-02-07

		2024-05-01

		



		

		ISO/DTR 52016-4
Energy performance of buildings — Energy needs for heating and cooling, internal temperatures and sensible and latent heat loads — Part 4: Explanation and justification of ISO 52016-3 

		2024-06-11

		2024-09-03

		Open



		

		

		

		

		



		

		

		

		

		



		

		ISO/TC 163/SC 3

		



		S.NO 

		Reference ISO/TC 163

		Start date

		End Date

		Voted



		1

		ISO/FDIS 6324
Thermal insulation products — Flexible microporous insulation for industrial applications — Specification 

		2023-09-08

		2023-11-03

		Abstain



		2

		ISO/FDIS 6334
Thermal insulation products for building equipment and industrial installations — Expanded perlite products — Specification

		2023-09-18

		2023-11-13

		Abstain



		3

		SR ISO 8142:1990 (vers 6)
Thermal insulation — Bonded preformed man-made mineral fibre pipe sections — Specification

		2023-07-15

		2023-12-02

		Abstain Due To Lack of National Expert Input



		4

		SR ISO 12575-1:2012 (vers 2)
Thermal insulation products — Exterior insulating systems for foundations — Part 1: Material specification

		2023-07-15

		2023-12-02

		Abstain Due To Lack of National Expert Input



		5

		SR ISO 12575-2:2007 (vers 3)
Thermal insulation products — Exterior insulating systems for foundations — Part 2: Principal responsibilities of installers

		2023-07-15

		2023-12-02

		Abstain Due To Lack of National Expert Input



		6

		SR ISO 12576-2:2008 (vers 3)
Thermal insulation products — Conformity control systems — Part 2: In-situ products

		2023-07-15

		2023-12-02

		Abstain Due To Lack of National Expert Input



		7

		CIB ISO 8142 Thermal insulation — Bonded preformed man-made mineral fibre pipe sections — Specification 

		2024-07-01

		2024-08-12

		Open



		

		CIB ISO 21239
Thermal insulation products for buildings – Reflective insulating products – Specification 

		2024-07-01

		2024-08-26

		Open



		

		ISO/NP 25329
Thermal insulation products — Polyester fibre mat and board — Specification

		2024-06-28

		2024-09-20

		Open



		

		

		

		

		Open
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BUREAU OF INDIAN STANDARDS



Program of Work



CHD 27 : Thermal Insulation



Scope: To formulate Indian Standards for terminology; methods of sampling and test; code of practice
including decommissioning and disposals aspects of thermal insulating materials; specification
for thermal insulation materials and cellular insulations (excluding cork and lingo-cellulesic
materials)



Liaison: ISO TC-163 (P): Thermal performance and energy use in the built environment ISO TC-163
SC-1 (O): Test and measurement methods ISO TC-163 SC-2 (O): Calculation methods ISO
TC-163 SC-3 (O): Thermal insulation products, components and systems 



Published Standards



S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 10555 : 2002



Reviewed In : 2024
Exfoliated vermiculite -



Specification (First Revision)
April, 2024 - Indigenous



2 IS 10556 : 2014
Reviewed In : 2024



Storage and handling of thermal
insulation materials Code of



practice (First Revision)



May, 2024 -



3 IS 11128 : 2018
Reviewed In : 2023



Spray applied hydrated calcium
silicate thermal insulation



May, 2023 - Indigenous



4 IS 11129 : 2018



Reviewed In : 2023



Method of test for tumbling
friability of preformed block -
Type thermal insulation (First



Revision)



March, 2023 - Indigenous



5 IS 11239 (Part 1) :
2009



ISO 1923:1981
Reviewed In : 2024



ISO 1923:1981



Methods of test for rigid cellular
thermal insulation materials: Part 1



dimensions



April, 2024 - Identical under dual
numbering



6 IS 11239 (Part 2) :
2019



ISO 845 : 2006
Reviewed In : 2024



ISO 845:2006



Method of test for rigid cellular
thermal insulation materials: Part 2
apparent density (Second Revision)



March, 2024 - Identical under dual
numbering



7 IS 11239 (Part 3) :
2009



ISO 2796
Reviewed In : 2024



ISO 2796:1986



Method of test for rigid cellular
thermal insulation materials: Part 3



dimensional stability (First
Revision)



April, 2024 - Identical under dual
numbering



8 IS 11239 (Part 4) :
2014



ISO 1663 : 2007
Reviewed In : 2024



Method of test for rigid cellular
thermal insulation materials: Part 4



water vapour transmission rate
(First Revision)



April, 2024 - Identical under dual
numbering



Downloaded by: PUJA  PRIYA, 67393, 25-07-2024 04:29:12











ISO 1663 : 2007
9 IS 11239 (Part 5) :



2019
ISO 4590 : 2016



Reviewed In : 2024
ISO 4590:2016



Method of test for rigid cellular
thermal insulation materials: Part 5
volume percent of open and closed



cells (Second Revision)



March, 2024 - Identical under dual
numbering



10 IS 11239 (Part 6) :
1985



Reviewed In : 2024



Methods of test for rigid cellular
thermal insulation materials: Part 6



heat distortion temperature



April, 2024 - Indigenous



11 IS 11239 (Part 7) :
1985



Reviewed In : 2024



Methods of test standard for rigid
cellular thermal insulation



materials: Part 7 coefficient of
linear thermal expansion at low



temperatures



April, 2024 - Indigenous



12 IS 11239 (Part 8) :
1985



Reviewed In : 2024



Methods of test for rigid cellular
thermal insulation materials: Part 8
flame height, time of burning and



loss of mass



April, 2024 - Indigenous



13 IS 11239 (Part 9) :
1988



Reviewed In : 2024
ISO 2896



Methods of test for rigid cellular
thermal insulation materials: Part 9



water absorption



April, 2024 - Not Equivalent



14 IS 11239 (Part 10) :
1985



Reviewed In : 2024



Methods of test for rigid cellular
thermal insulation materials: Part



10 flexural strength



April, 2024 - Indigenous



15 IS 11239 (Part 11) :
1985



Reviewed In : 2024



Methods of test for rigid cellular
thermal insulation materials: Part



11 compressive strength



April, 2024 - Indigenous



16 IS 11239 (Part 12) :
1988



Reviewed In : 2024



Methods of test for rigid cellular
thermal insulation materials: Part



12 horizontal burning
characteristics



April, 2024 - Indigenous



17 IS 11239 (Part 13) :
1992



Reviewed In : 2024



Methods - Of test for rigid cellular
thermal insulation materials: Part
14 determination of flammability



by oxygen index



April, 2024 1 Indigenous



18 IS 11307 : 1985
Reviewed In : 2022



Specification for cellular glass
block and pipe thermal insulation



June, 2022 - Indigenous



19 IS 11308 : 1985
Reviewed In : 2022



Specification for hydraulic setting
thermal insulating castables for



temperatures up to 1 250°C



June, 2022 - Indigenous



20 IS 11308 : 2024 Hydraulic Setting Thermal
Insulating Castables for



Temperatures up to 1 250 Â°C â€”
Specification (First Revision)



- Indigenous



21 IS 12432 (Part 1) :
1988



Reviewed In : 2022



Code of practice for application of
spray applied insulation: Part 1



mineral fibre



June, 2022 - Indigenous



22 IS 12432 (Part 2) :
1999



Reviewed In : 2022



Application of spray insulation -
Code of: Part 2 calcium silicate



June, 2022 - Indigenous



23 IS 12432 (Part 3) :
2002



Reviewed In : 2024



Application of spray applied
insulation - Code of practice: Part
3 polyurethane/polyisocyanurate



April, 2024 1 Indigenous



24 IS 12436 : 1988
Reviewed In : 2022



Specification for preformed rigid
polyurethane (Pur) and



polyisocyanurate (Pir) foams for
thermal insulation



June, 2022 1 Indigenous



25 IS 13204 : 2024 Rigid Phenolic Foam for Thermal - Indigenous
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Insulation â€” Specification (First
Revision)



26 IS 13204 : 1991
Reviewed In : 2022



Rigid phenolic foam for thermal
insulation - Specification



June, 2022 2 Indigenous



27 IS 13205 : 2023 Application of Polyurethane
Insulation by the In-Situ Pouring
Method ? Code of Practice (First



Revision)



- Indigenous



28 IS 13286 : 1992
Reviewed In : 2022



Surface spread of flame for
thermal insulation materials -



Methods of test



June, 2022 1 Indigenous



29 IS 14164 : 2008
Reviewed In : 2024



Industrial application and
finishings of thermal insulation



materials at temperatures above -
80°C and up to 750°C - Code of



practice (First Revision)



April, 2024 2 Indigenous



30 IS 14656 : 1999
Reviewed In : 2022



Ceramic fibre products - Methods
of test



June, 2022 - Indigenous



31 IS 15402 : 2003
Reviewed In : 2024



Ceramic fibre blanket insulation -
Specification



April, 2024 1 Indigenous



32 IS 16203 : 2016



Reviewed In : 2021



Prefabricated polyurethane
sandwich panels - Specification



October, 2021 - Indigenous



33 IS 18652 : 2024
ISO 12241 : 2022
 ISO 12241 : 2022



THERMAL INSULATION FOR
BUILDING EQUIPMENT AND



INDUSTRIAL INSTALLATIONS
CALCULATION RULES



- Identical under dual
numbering



34 IS 3069 : 2020



Reviewed In : 2024



Glossary of Terms, Symbols and
Units Relating to Thermal



Insulation Materials ( Second
Revision )



April, 2024 - Indigenous



35 IS 3144 : 1992
Reviewed In : 2022



Mineral wool thermal insulation
materials - Method of test (Second



Revision)



June, 2022 3 Indigenous



36 IS 3346 : 1980
Reviewed In : 2022



Method for the determination of
thermal conductivity of thermal
insulation materials (Two Slab,



Guarded Hot - Plate Method) (First
Revision)



June, 2022 - Indigenous



37 IS 3677 : 1985
Reviewed In : 2022



Specification for unbonded rock
and slag wool for thermal



insulation (Second Revision)



June, 2022 1 Indigenous



38 IS 4671 : 2018
Reviewed In : 2023



Expanded polystyrene for thermal
insulation purposes



July, 2023 - Indigenous



39 IS 5688 : 2018



Reviewed In : 2023



Methods of Test for Preformed
Block-Type and Pipe-Covering



Type Thermal Insulation (Second
Revision)



January, 2023 - Indigenous



40 IS 5724 : 2018



Reviewed In : 2023



Thermal insulating cements -
Methods of test (First Revision)



July, 2023 - Indigenous



41 IS 6598 : 2018



Reviewed In : 2023



Cellular concrete for thermal
insulation - Specification (First



Revision)



June, 2023 - Indigenous



42 IS 661 : 2019



Reviewed In : 2024



Thermal insulation of cold storage
- Code of practice (Fourth



Revision)



March, 2024 - Indigenous



43 IS 7509 : 2024 Thermal Insulating Cements
ï¿½Specification (Second



- Indigenous
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Revision)
44 IS 8154 : 2024 Preformed Calcium Silicate



Insulation (For temperatures up to
650ï¿½C) ï¿½ Specification



(Second Revision)



- Indigenous



45 IS 8183 : 1993
Reviewed In : 2022



Bonded mineral wool -
Specification (First Revision)



June, 2022 4 Indigenous



46 IS 8183 : 2024 Bonded mineral wool -
Specification



- Indigenous



47 IS 9403 : 2018



Reviewed In : 2023



Method of test for thermal
conductance and transmittance of



built - Up Section by means of
guarded hot box (First Revision)



April, 2023 - Indigenous



48 IS 9428 : 1993
Reviewed In : 2022



Preformed calcium silicate
insulation (For Temperature Up To



950°C) - Specification (First
Revision)



June, 2022 2 Indigenous



49 IS 9428 : 2024 Preformed Calcium Silicate
Insulation (For Temperature up to



950 Â°C) â€” Specification
(Second Revision)



- Indigenous



50 IS 9489 : 2018
Reviewed In : 2024



Method of Test for Thermal
Conductivity of Thermal Insulation
Materials by Means of Heat Flow



Meter ( First Revision )



May, 2024 - Indigenous



51 IS 9490 : 2018



Reviewed In : 2023



Method for determination of
thermal conductivity of thermal



insulation materials (Water
Calorimeter Method) (First



Revision)



August, 2023 - Indigenous



52 IS 9742 : 2024 Sprayed Mineral Wool Thermal
Insulation ï¿½ Specification



(Second Revision)



- Indigenous



53 IS 9743 : 2020



Reviewed In : 2024



Thermal Insulation Finishing
Cement — Specification ( Second



Revision ) 



April, 2024 - Indigenous



54 IS 9842 : 1994
Reviewed In : 2019



Preformed fibrous pipe insulation -
Specification (First Revision)



June, 2019 2 Indigenous



55 IS 9842 : 2024 Preformed fibrous pipe insulation -
Specification



- Indigenous



Standards under Development



  Projects Approved



SI. No. Doc No. Title
No Records Found



  Preliminary Draft Standards



SI. No. Doc No. Title
1 CHD 27 (25732)   Fire Performance for Thermal Insulation Materials to be Used in Building Equipments or Building



Structures - Method of Test
2 CHD 27 (25792)   Flexible Aerogel blanket - Specification



  Drafts Standards in WC Stage



SI. No. Doc No. Title
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1 CHD 27 (25762) Revision
of: IS 11307:1985



  Cellular Glass Block and Pipe Thermal Insulation - Specification First revision



  Draft Standards Completed WC Stage



SI. No. Doc No. Title
1 CHD 27 (24897) Revision



of: IS 11307:1985
  SURFACE SPREAD OF FLAME FOR THERMAL INSULATION MATERIALS METHODS
OF TEST First Revision



2 CHD 27 (24920)   Thermal insulation Determination of steady-state thermal transmission properties of thermal
insulation for circular pipes  



3 CHD 27 (25020) Revision
of: IS 11307:1985



  Application of spray applied insulation Code of practice Part 1 Mineral fibre



4 CHD 27 (25021) Revision
of: IS 11307:1985



  Application of spray applied insulation Code of practice Part 2 Calcium Silicate



5 CHD 27 (25288) Revision
of: IS 11307:1985



  Methods of Test for Rigid Cellular Thermal Insulation Materials Part 8 Flame Height Time of
Burning and Loss of Mass



6 CHD 27 (25291) Revision
of: IS 11307:1985



  Methods of Test for Rigid Cellular Thermal Insulation Materials Part 11 Compressive Strength



  Finalized Draft Indian Standard



SI. No. Doc No. Title
No Records Found



  Finalized Draft Indian Standards under Print



SI. No. Doc No. Title
1 CHD 27 (20646) Revision



of: IS 3144:1992
  MINERAL WOOL THERMAL INSULATION MATERIALS - METHOD OF TEST THIRD
REVISION



Total Published Standards:49  Total Standards Under development:10



  Aspect Wise Report
 Product : 18



 Code of Practices : 6
 Methods of Test : 24



 Terminology : 1
 Dimensions : 0



 System Standard : 0
 Safety Standard : 0



 Others : 0
 Service Specification : 0
 Process Specification : 0



 Unclassified : 1



  Annexure-I :List of Indian Standards Withdrawn/Superseded



SI. No. IS No. & Year Title
1 IS 10556 : 1983



Reviewed In : 2004
  Code of practice for storage and handling of thermal insulation materials



2 IS 3690 : 1974
Reviewed In : 1990



  Unbonded Glass Wool For Thermal Insulation



3 IS 5696 : 1970   Loose mineral wool rock wool and slag wool



4 IS 7240 : 1981
Reviewed In : 1990



  Code of practice for industrial applications and finishing of thermal insulating materials at
temperature from -80 C to 40 C



5 IS 7413 : 1981   Code of practice for thermal industrial application and finishing of thermal insulating materials at
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temperature above 40 C to 700 deg C
6 IS 7510 : 1974



Reviewed In : 1990
  Thermal insulating cement type 350



7 IS 9350 : 1980
Reviewed In : 1990



  Thermal Insulating Cement type 950



  Annexure-II :List of Indian Product Standards



SI. No. IS No. & Year Title
1 IS 10555 : 2002



Reviewed In : 2024
  Exfoliated vermiculite - Specification First Revision



2 IS 11128 : 2018
Reviewed In : 2023 ISO



24516- 1 - 2016



  Spray applied hydrated calcium silicate thermal insulation



3 IS 11307 : 1985
Reviewed In : 2022



  Specification for cellular glass block and pipe thermal insulation



4 IS 11308 : 2024   Hydraulic Setting Thermal Insulating Castables for Temperatures up to 1 250 C Specification First
Revision



5 IS 12436 : 1988
Reviewed In : 2022



  Specification for preformed rigid polyurethane Pur and polyisocyanurate Pir foams for thermal
insulation



6 IS 13204 : 2024   Rigid Phenolic Foam for Thermal Insulation Specification First Revision



7 IS 15402 : 2003
Reviewed In : 2024



  Ceramic fibre blanket insulation - Specification



8 IS 16203 : 2016



Reviewed In : 2021



  Prefabricated polyurethane sandwich panels - Specification



9 IS 3677 : 1985
Reviewed In : 2022



  Specification for unbonded rock and slag wool for thermal insulation Second Revision



10 IS 4671 : 2018
Reviewed In : 2023 11701 :



2009



  Expanded polystyrene for thermal insulation purposes



11 IS 6598 : 2018



Reviewed In : 2023



  Cellular concrete for thermal insulation - Specification First Revision



12 IS 7509 : 2024   Thermal Insulating Cements Specification Second Revision



13 IS 8154 : 2024   Preformed Calcium Silicate Insulation For temperatures up to 650 C Specification Second
Revision



14 IS 8183 : 2024   Bonded mineral wool - Specification



15 IS 9428 : 2024   Preformed Calcium Silicate Insulation For Temperature up to 950 C Specification Second
Revision



16 IS 9742 : 2024   Sprayed Mineral Wool Thermal Insulation Specification Second Revision



17 IS 9743 : 2020



Reviewed In : 2024



  Thermal Insulation Finishing Cement Specification Second Revision 



18 IS 9842 : 2024   Preformed fibrous pipe insulation - Specification
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Ballots sheet.xlsx




Ballots sheet.xlsx

Sheet1


						Ballots under ISO/TC 163


			Type 			Doc. No. 			Title			Open 			Closed			BIS Vote 			Comments from Members


			CIB			ISO/NP 24492			ISO/TC 301 Request for Comment - ISO/NP 24492 (TC 163)
Energy management systems and energy savings–Decarbonization – 5 Requirements with guidance for use			2023-11-09			2023-11-28			Abstain			No Comments


			CIB			ISO/DIS 50002-2 			ISO/TC 301 Request for Comment - ISO/DIS 50002-2 (TC 163)
	
ISO/DIS 5000-2 Energy audits — Requirements with guidance for use — Part 2: Buildings			2023-11-09			2023-12-18			Abstain			No Comments


			CIB			ISO/DTR 5863			ISO/DTR 5863 for comments as liaison in ISO/TC 205
Integrative design of the building envelope — General principles			2024-02-01			2024-02-14			No			No Comments


			CIB			Strategic Business Plan			Draft resolution 07/ 2023 Review of Strategic Business Plan
Strategic Business Plan (SBP) of ISO/TC 163 Thermal performance and energy use in the built environment			2023-12-18			2024-02-18			No			No Comments


			CIB			ISO/PWI ISO 52000-1, ISO 52003-1			Draft resolution 5-6/2023 ISO/PWI ISO 52000-1, ISO 52003-1			2023-11-29			2024-02-28			Yes			No Comments


			CIB			ISO GUIDE 84:2020 			CALL FOR EXPERTS FOR THE REVISION OF ISO GUIDE 84:2020 Guide 84:2020, 
"Guidelines for Addressing Climate Change in Standards"
			2024-04-17			2024-04-30			Abstain			No Comments


			CIB			Call for liaison representative in ISO/TC 59/SC 17			ISO/TC 59/SC 17 Sustainability in buildings and civil engineering works			2024-06-29			2024-07-29			NO			No Comments


			CIB			Call for host of meetings in 2025 and 2026			Call for host of meetings in 2025 and 2026

ISO/TC 163 Thermal performance
 and energy use in the built environment			2024-05-14			2024-09-01			Still Open			No Comments





						Ballots under ISO/TC 163/SC 1


			Type 			Doc. No. 			Title			Open 			Closed			BIS Vote 			Comments from Members


			FDIS			ISO/FDIS 9869-3			ISO/FDIS 9869-3
Thermal insulation of building elements — In-situ measurement of thermal resistance and thermal transmittance — Part 3: Probe insertion method 			2023-08-07			2023-10-02			Approved			No Comments


			FDIS			ISO/FDIS 18393-1 (Ed 2)			ISO/FDIS 18393-1 (Ed 2)
Thermal insulation products — Determination of settlement — Part 1: Loose-fill insulation for ventilated attics simulating humidity and temperature cycling 			2023-08-07			2023-10-17			Approved			No Comments


			DIS			ISO/DIS 7615-1			ISO/DIS 7615-1
Energy performance of building systems — Underfloor air distribution systems — Part 1: Definitions, terminology, technical specifications and symbols			2023-08-07			2023-10-30			Abstain			No Comments


			SR			SR ISO 9869-2:2018 			SR ISO 9869-2:2018 
Thermal insulation — Building elements — In-situ measurement of thermal resistance and thermal transmittance — Part 2: Infrared method for frame structure dwelling			2023-07-15			2023-12-02			Abstain Due To Lack of National Expert Input			No Comments


			SR			ISO 16544:2012 (vers 2)			ISO 16544:2012 (vers 2)
Thermal insulating products for building applications — Conditioning to moisture equilibrium under specified temperature and humidity conditions			2023-07-15			2023-12-02			Abstain Due To Lack of National Expert Input			No Comments


			CIB			351c/2024 			CIB Draft Resolution 351c/2024 – Registration of a new PWI
PWI, Energy performance of building systems — Determination of energy performance of machine learning based optimal control strategy by field measuring methods
			2024-01-15			2024-02-12						No Comments


			CIB			352c/2024 			CIB Draft Resolution 352c/2024 – Creation of an Ad Hoc Group
Creation of an Ad Hoc Group "Machine learning based optimal control strategy" to develop ISO/PWI, Energy performance of building systems — Determination of energy performance of machine learning based optimal control strategy by field measuring methods 

			2024-01-15			2024-02-12						No Comments


			NP			ISO/PWI 17528			NP ISO/PWI 17528
Thermal Performance of windows and doors — Determination of solar heat gain coefficient using natural sunlight			2023-11-24			2024-02-16						No Comments


			SR			ISO 24353:2008			SR ISO 24353:2008 (vers 3)
Hygrothermal performance of building materials and products — Determination of moisture adsorption/desorption properties in response to humidity variation
			2023-10-15			2024-03-03						No Comments


			DIS			ISO/DIS 16685			DIS ISO/DIS 16685
Thermal insulating products for industrial installations — Mechanical properties testing at sub-ambient temperatures 			2024-02-06			2024-04-30			Approved with comment			Comment from Shri P P Lahiri


			SR			ISO 8302:1991 (vers 6)			SR ISO 8302:1991 (vers 6)
Thermal insulation — Determination of steady-state thermal resistance and related properties — Guarded hot plate apparatus			2024-01-15			2024-06-03			Confirm			No Comments


			SR			ISO 8497:1994 (vers 5)			SR ISO 8497:1994 (vers 5)

Thermal insulation — Determination of steady-state thermal transmission properties of thermal insulation for circular pipes			2024-01-15			2024-06-03			Confirm			No Comments


			SR			ISO 8990:1994 (vers 5)			SR ISO 8990:1994 (vers 5)
Thermal insulation — Determination of steady-state thermal transmission properties — Calibrated and guarded hot box
			2024-01-15			2024-06-03			Confirm			No Comments


			SR			ISO 10051:1996 (vers 5)			SR ISO 10051:1996 (vers 5)
Thermal insulation — Moisture effects on heat transfer — Determination of thermal transmissivity of a moist material
			2024-01-15			2024-06-03			Confirm			No Comments


			SR			ISO 12570:2000 (vers 4)			SR ISO 12570:2000 (vers 4)
Hygrothermal performance of building materials and products — Determination of moisture content by drying at elevated temperature

			2024-01-15			2024-06-03			Confirm			No Comments


			DIS			ISO 12572:2016/DAmd 1 (Ed 2)			DIS ISO 12572:2016/DAmd 1 (Ed 2)
Hygrothermal performance of building materials and products — Determination of water vapour transmission properties — Cup method — Amendment 1
			2024-05-08			2024-07-31			Approved			No Comments


						Ballots under ISO/TC 163/SC 2


			Type 			Doc. No. 			Title			Open 			Closed			BIS Vote 			Comments from Members


			CIB			NWI for amendment of ISO 52016-3			Draft Resolution 6-2023 NWI for amendment of ISO 52016-3			2023-10-31			2024-01-23						No Comments


			DIS			ISO  15099 (Ed 2)			ISO/DIS 15099 (Ed 2)
Thermal performance of windows, doors and shading devices — Detailed calculations			2024-02-07			2024-05-01						No Comments





						Ballots under ISO/TC 163/SC 3


			Type 			Doc. No. 			Title			Open 			Closed			BIS Vote 			Comments from Members


			FDIS 			ISO/FDIS 6324			ISO/FDIS 6324
Thermal insulation products — Flexible microporous insulation for industrial applications — Specification 			2023-09-08			2023-11-03			Abstain			No Comments


			FDIS			ISO/FDIS 6334			ISO/FDIS 6334
Thermal insulation products for building equipment and industrial installations — Expanded perlite products — Specification			2023-09-18			2023-11-13			Abstain			No Comments


			SR			 ISO 8142:1990 (vers 6)			SR ISO 8142:1990 (vers 6)
Thermal insulation — Bonded preformed man-made mineral fibre pipe sections — Specification			2023-07-15			2023-12-02			Abstain Due To Lack of National Expert Input			No Comments


			SR			ISO 12575-1:2012 (vers 2)			SR ISO 12575-1:2012 (vers 2)
Thermal insulation products — Exterior insulating systems for foundations — Part 1: Material specification			2023-07-15			2023-12-02			Abstain Due To Lack of National Expert Input			No Comments


			SR			ISO 12575-2:2007 (vers 3)			SR ISO 12575-2:2007 (vers 3)
Thermal insulation products — Exterior insulating systems for foundations — Part 2: Principal responsibilities of installers			2023-07-15			2023-12-02			Abstain Due To Lack of National Expert Input			No Comments


			SR			 ISO 12576-2:2008 (vers 3)			 SR ISO 12576-2:2008 (vers 3)
Thermal insulation products — Conformity control systems — Part 2: In-situ products			2023-07-15			2023-12-02			Abstain Due To Lack of National Expert Input			No Comments


			CIB			ISO 8142			Thermal insulation — Bonded preformed man-made mineral fibre pipe sections — Specification			2024-07-01			2024-08-12			Still Open


			CIB			ISO 21239			Thermal insulation products for buildings – Reflective insulating products – Specification			2024-07-01			2024-08-26			Still Open


			NP			ISO/NP 25329			Thermal insulation products — Polyester fibre mat and board — Specification			2024-06-28			2024-09-20			Still Open
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ISO/TC 163 N 1348 



ISO/TC 163 "Thermal performance and energy use in the built environment"
Secretariat: SIS
Committee manager: Rydstedt Bengt Mr



 
ISO-TC 163 Draft agenda Plenary meeting 2024-10-03/04 



Document type Related content Document date Expected action
Meeting / Agenda Meeting: Paris (France) 30 Sep 2024 2024-05-14 INFO by 2024-10-03 



Description



Please find attached draft agenda for ISO/TC 163 Plenary meeting on October 3rd and 4th. Please 
find the draft meeting schedule for more information.





https://sd.iso.org/documents/open/456efe80-013d-4c28-8a6c-c2d7b6adda9f


http://sd.iso.org/meetings/142362








NOTICE OF MEETING / DRAFT AGENDA



Number and title of Committee,
ISO/TC 163
Thermal performance and energy use in the built environment
Secretariat
SIS/Sweden



Meeting



Meeting dates:
2024-10-03—2024-10-04
More information, see N1347



Host
AFNOR/France



Place



Address:



AFNOR, 11 rue Francis de Pressensé 
93210 LA PLAINE SAINT-DENIS FRANCE 



Tel: +33 (0)1 41 6 2 8 0 00



Additional relevant information on meetings can be found: 



 My ISO job  
 TMB/SMB Guidance on effective virtual and hybrid meetings  
 ISO Helpdesk knowledge base
 ISO/IEC Directives, Part 1, Clause 4 and Annex SK



Please  note  that  the  use  of  ISO  Meetings is  mandatory.  Please  remind  your  committee
members that they have to be registered to be able to participate. Once you have circulated the
agenda, ensure ISO Meetings is updated accordingly (i.e.: Ticking of the tasks).



V01/2023





https://sd.iso.org/meetings/


https://helpdesk-docs.iso.org/


https://isotc.iso.org/livelink/livelink/fetch/2000/2122/15507012/20090199/21977132/TMB_SMB_Guidance_on_effective_virtual_and_hybrid_meetings_V1.pdf?nodeid=21907997&vernum=-2


https://www.iso.org/files/live/sites/isoorg/files/archive/pdf/en/my_iso_job.pdf








# Items Action (e.g 
for vote
for discussion
for information)



N-Doc 
Number*



Time 
allocated
(min)



1. Opening of the meeting (2024-10-04, 13:30 CEST) 5



2. Welcome from host Info 10



3. Roll call of delegates Info 10



4. Work environment: Presentation on the ISO Code of Ethics and 
Conduct



Direct link to the ISO Code of Ethics and Conduct 



5



5. Adoption of the agenda Vote 10



6. Appointment of the resolution drafting committee Vote 5



7. Report of the Committee Manager/Chair Info 10



8. Strategic issues / Review Strategic Business Plan Vote 15



9. Subcommittee reports 
9.1 SC 1 Test and measurement methods
Report of the Committee Manager/Chair



9.2 SC 2 Calculation methods
Report of the Committee Manager/Chair



9.3 SC 3 Thermal insulation products, components and systems
Report of the Committee Manager/Chair



Info 30



Coffee Break
10. Working Groups reports



10.1 JWG  4  Joint  ISO/TC  163  -  ISO/TC  205  WG:  Energy
performance  of  buildings  using  holistic  approach
(Presentation at Joint Plenary)



10.2 JWG 11 Joint  ISO/TC 205 -  ISO/TC 163 WG: Moisture
damage (Presentation at Joint Plenary)



Info -



11. Advisory Groups reports
11.1 JAG 1 Joint advisory group TC 163 - TC 205 – Coordination
of ISO 52000 family (Presentation at Joint Plenary)



Info -



12. Reappointment of convenors and Chairs
12.1 SC 1 Re-appointment of Chair, Mr. Marc Rippel



Vote 10
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https://isotc.iso.org/livelink/livelink?func=ll&objId=20762572&objAction=Open&nexturl=%2Flivelink%2Flivelink%3Ffunc%3Dll%26objId%3D20094274%26objAction%3Dbrowse%26viewType%3D1








13. Liaison reports 
13.1 ISO/TC 59/SC 13 Organization and digitization of information
about  buildings  and  civil  engineering  works,  including  building
information modelling (BIM)
(Mr. Robert Marshall)



13.2  ISO/TC  59/SC  17  17  Sustainability  in  buildings  and  civil
engineering works
(Mr. Gerry Pettit)



13.3 ISO/TC 61/SC 10 Cellular plastics
(Mr. Laverne Dalgleish)



13.4 ISO/TC 205 Building environment design
(Mr. Anthony Piggin and Mr. Laverne Dalgleish) 



13.5  ISO/TC  207/SC  7  Greenhouse  gas  and  climate  change
management and related activities
(Mr. Robert Marshall)



13.6 ISO/TC 274 Light and lighting
(Mr. Toby Lau)



13.7 ISO/TC 301 Energy management and energy savings
(Mr. Robert Marshall) 



13.8 CEN/TC 88 Thermal Insulation Materials and Products 
(Mr. Anthony Piggin and Mr. Laverne Dalgleish)
           



13.9 CEN/TC 89 Thermal Performance of Buildings and Building
Components           
(Mr. Anthony Piggin and Mr. Laverne Dalgleish)



Info 40



14. Review of liaisons (to be done at least every 2 years or at every 
committee meeting) and confirmation of Liaison Representatives



Discussion 10



15. Status of all items of the portfolio and actions to be taken 
 Current work programme
 Update on target dates for work in progress.
 Confirmation or withdrawal of items on which no progress



has been made.
 Systematic review results



Vote 20



16. Items for future work Discussion 10



17. Communication (updating of Committee website (if  any), Press -
releases on publication, etc.) 



17.1 EPBD Road map
17.2 Workshop (open for all)



Info



N1346



10



18. Next TC, SC and WG meetings 2025 and 2026 Info 5



19. Any other business 5
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20. Approval of resolutions 30



21. Closure of the meeting (2024-10-04, 12:00 CEST) 5



* N-doc to be circulated
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ISO/TC 163 N 1351 



ISO/TC 163 "Thermal performance and energy use in the built environment"
Secretariat: SIS
Committee manager: Rydstedt Bengt Mr



 
ISO-TC 163 and ISO-TC 205 Plenary Meetings Draft Schedule_September 
2024_V2 



Document type Related content Document date Expected action
Meeting / Practical 
information Meeting: Paris (France) 30 Sep 2024 2024-07-08 INFO by 2024-09-30 



Replaces: N 1347 ISO-TC 163 and ISO-TC 205 Plenary Meeting Schedule_September/October 2024_V1



Description



We have added ISO/TC 163/SC 1/AHG 10 "Air tightness of buildings" on Wednesday October 2nd.





https://sd.iso.org/documents/open/456efe80-013d-4c28-8a6c-c2d7b6adda9f


http://sd.iso.org/meetings/142362








N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs
ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



 Meeting Dates: 30 September to 4 October 2024 (Onsite)



 Meeting location: AFNOR, 11 rue Francis de Pressensé
93210 La Plaine Saint-Denis, France.
The meeting week will be onsite, but the meeting rooms are fully equipped for hybrid meetings if requested,
well in advance of the meeting.



 Practical information: N1342 (where to stay and practical information for 
visitors.)
Please note that it is a concert that takes place at the same time as our 
meeting week, so we ask you to book a hotel well in advance.



 Host: AFNOR/France



 Lunch: two options are available:
• AFNOR's self-service restaurant (open from 1pm to 2pm)
• Restaurants within a 10-minute walk of AFNOR



VERSION No: 2
VERSION DATE: 2024-07-08
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs



ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



MONDAY, 30 SEPTEMBER 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



AM 9:00 12:30



ISO/TC 163/JWG 4
(Joint ISO/TC 163 and ISO/TC 205)



Energy performance of buildings using
holistic approach



60 Mr. van Dijk, Dick
Dr. Kim, Kwang Woo



AM 9:00 12:30 ISO/TC 163/SC 3/WG 9
Exterior insulation finish systems (EIFS) 15 Mr. Edgar, John



AM 9:00 12:30
ISO/TC 163/SC 1/WG 19



Periodic heat method for thermal diffusivity of
thermal insulation



15 Mr. Tomimura, Toshio



12:30 to 13:30 LUNCH



PM 13:30 16:30 Joint Workshop
(- open to all) 80 Mr. van Dijk, Dick



Dr. Kim, Kwang Woo



PM 13:30 16:30
ISO/TC 163/SC 3/WG 19



Mineral fibre mat and board thermal
insulation



10 Mr. MacKinnon, Thomas



PM 16:30 18:30 ISO/TC 163 and SC Chair Meeting 12



Dr. Kurkinen Eva-Lotta 
Mr. Rippel, Marc



Mr. Petersen, Arnkell, J.
Mr. Edgar, John



PM 16:30 19:00
ISO/TC 163/JWG 4/TG 5



(Joint ISO/TC 163 and ISO/TC 205)
Indoor environment parameters



15 Mr. Olesen, Bjarne
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs



ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



MONDAY, 30 SEPTEMBER 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



PM 16:30 19:00
ISO/TC 205/JWG 12



(Joint ISO/TC 205 and ISO/TC 274)
Visual indoor environment



30
Dr. Koga, Yasuko



Mr. Sampson, Conor



VERSION No: 2
VERSION DATE: 2024-07-08











N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs



ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



TUESDAY, 1 October, 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



AM 9:00 10:30
ISO/TC 163/JWG 4/TG 5



(Joint ISO/TC 163 and ISO/TC 205)
Indoor environment parameters



15 Mr. Olesen, Bjarne



AM 9:00 10:30 ISO/TC 163/SC 3 Convenors Meeting 15 Mr. Piggin, Anthony



AM 9:00 12:30
ISO/TC 163/SC 1/WG 17



Solar heat gain coefficient of windows and
doors



10 Prof. Lee, Kwang Ho



AM 9:00 12:30 ISO/TC 205/WG 2
Design of energy-efficient buildings 15 Dr. Nonaka, Toshihiro



AM 10:30 12:30



ISO/TC 205/AG 1
(Joint ISO/TC 163 and ISO/TC 205)



Joint Advisory Group — Coordination of ISO
52000 family



15 Mr. van Dijk, Dick



AM 9:00 12:30
ISO/TC 163/SC 2/WG 17



Detailed calculation for thermal performance of
windows, doors and shading devices



10 Mr. Robert Marshall



12:30 to 13:30 LUNCH



PM 13:30 16:30 ISO/TC 163/SC 3/WG 20
Microporous thermal insulation 15



Mr. Seong-Young Jung



PM 13:30 16:30 ISO/TC 163/SC 3/WG 19
Mineral fibre mat and board thermal insulation 10 Mr. MacKinnon, Thomas
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs
ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



TUESDAY, 1 October, 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



PM 13:30 16:30 ISO/TC 205 Plenary #1
Building environment design 50 Mr. Erbe, Drake



PM 13:30 17:00
ISO/TC 163/SC 1/WG 17



Solar heat gain coefficient of windows and
doors



10 Prof. Lee, Kwang Ho



PM 14:30 16:30 ISO/TC 163/SC 1/WG 8
Moisture content and moisture permeability 15 Prof. Fujimoto, Tetsuo



PM 16:30 19:00 ISO/TC 163/SC 1/WG 20
Test methods at cryogenic temperature 10 Mr. Cui, John



PM 16:30 19:00



ISO/TC 205/JWG 12



(Joint ISO/TC 205 and ISO/TC 274)



Visual indoor environment



30
Dr. Koga, Yasuko



Mr. Sampson, Conor
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs
ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



WEDNESDAY, 2 October, 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



AM 9:00 12:30 ISO/TC 163/SC 2/WG 15
Energy performance calculation methods 15 Mr. van Dijk, Dick



AM 9:00 12:30 ISO/TC 163/SC 1
Test and measurement methods 40 Mr. Rippel, Marc



AM 9:00 12:30 ISO/TC 205/WG 1
General principles 15 M. Senior, Gérard



AM 9:00 12:30 ISO/TC 205/WG 3
Building Automation Systems (BACS) Design 15 Mr. Benes, Nathaniel



AM 9:00 12:30 ISO/TC 205/WG 8
Radiant heating and cooling systems 15 Dr. Kim, Kwang Woo



AM 9:00 12:30 ISO/TC 205/WG 9
Heating and cooling systems 15 Mr. Zirngibl, Johann



12:30 to 13:30 LUNCH



PM 13:30 17:00 ISO/TC 163/SC 2
Calculation methods 40 Mr. Petersen, Arnkell, J.



PM 13:30 17:00 ISO/TC 205/WG 1
General principles 15 M. Senior, Gérard



PM 13:30 17:00 ISO/TC 205/WG 3
Building Automation Systems (BACS) Design 15 Mr. Benes, Nathaniel



PM 13:30 17:00 ISO/TC 163/SC 1/AHG 10 
Air tightness of buildings 15 Mr. Yasuo Utsumi
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs



ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



THURSDAY, 3 October, 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



AM 9:00 12:30 ISO/TC 163/SC 3
Thermal insulation products



40 Mr. MacKinnon, Kevin



AM 9:00 12:30 ISO/TC 163/SC 2/WG 15
Energy performance calculation methods 15 Mr. van Dijk, Dick



AM 9:00 12:30 ISO/TC 205/WG 2
Design of energy-efficient buildings 15 Dr. Nonaka, Toshihiro



AM 9:00 12:30 ISO/TC 205/WG 3
Building Automation Systems (BACS) Design 15 Mr. Benes, Nathaniel



AM 9:00 12:30



ISO/TC 205/WG 7
User well-being and satisfaction through
outcome-based building design including



nature and biodiversity



15 M. Bourdier, Marc



AM 9:00 12:30 ISO/TC 205/WG 10
Commissioning 15 Dr. Masato, Miyata



12:30 to 13:30 LUNCH



PM 13:30 17:00
ISO/TC 163 Plenary #1



Thermal performance and energy use in the
built environment



50 Dr. Kurkinen Eva-Lotta 



PM 13:30 17:00 ISO/TC 205/WG 3
Building Automation Systems (BACS) Design 15 Mr. Benes, Nathaniel
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs
ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



THURSDAY, 3 October, 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



PM 13:30 17:00



ISO/TC 205/WG 7
User well-being and satisfaction through
outcome-based building design including



nature and biodiversity



15 M. Bourdier, Marc



PM 13:30 17:00 ISO/TC 205/WG 10
Commissioning 15 Dr. Masato, Miyata



PM 17:00 19:00 ISO/TC 205 Convenors Meeting 10 Mr. Erbe, Drake
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N1351
Meeting Schedule for 30 September to 4 October 2024



Plenary Meetings of ISO/TC 163 with SCs and WGs and ISO/TC 205 and WGs



ISO/TC 163 MEETINGS
ISO/TC 205 MEETINGS



JOINT MEETINGS



FRIDAY, 4 October, 2024



AM
PM Start Time End Time Meeting



Conference
Room Participants Chair/Convenor



AM 9:00 10:45 ISO/TC 163 – ISO/TC 205 Joint Plenary 80 Dr. Kurkinen Eva-Lotta 
Mr. Erbe, Drake



AM 11:15 12:00
ISO/TC 163 Plenary #2



Thermal performance and energy use in the
built environment



50 Dr. Kurkinen Eva-Lotta 



12:30 to 13:30 LUNCH



PM 13:30 17:00 ISO/TC 205 Plenary #2
Building environment design 50 Mr. Erbe, Drake
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B Medical Systems India Private Limited  


2, Girikunj Building | Ground Floor | 71 Marine Drive | Netaji Shubhash Road | Mumbai – 400 020 


www.bmedicalsystems.com | CIN: U33119MH2021PTC353523 


 
 


Authorization Letter 
 
To,  
Bureau of Indian Standards (BIS) 
Manak Bhawan, 9 Bahadur Shah Zafar Marg 
New Delhi - 110002 
 
Dear Sir/Madam, 
 
I undersigned, hereby authorize, on behalf of B Medical Systems India Private Limited (hereinafter 
referred as ‘the Company’), Mr. Sayeed Sameer – Manager - Government Affairs, to represent                     
B Medical Systems India Pvt Limited at the sectional committees of “Medical and Hospital 
Planning” and “Chemical Department” under the aegis of BIS and to: 
 


a. sign or execute any applications, forms, documents, papers etc. required for obtaining the 
said registration and; 
 


b. perform all ancillary activities necessary to fulfill the above purpose. 
 
This authority is given only for the above stated purpose and is valid till Mr. Sayeed Sameer is 
associated with the Company or on fulfilment of the above purpose, whichever is earlier. 
 
For B Medical Systems India Private Limited 
 
 
 
 
 
Jesal Doshi 
CEO  
 
Date – October 10, 2023 
 


 
 
 
 
 
 
 
 
 
 



http://www.bmedicalsystems.com/

https://www.bmedicalsystems.com/en-in
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SAYEED SAMEER

Senior Assistant Director

Federation of Indian Chamber of Commerce and Industry

NEW DELHI, INDIA

Contact: 9891578191; Email: sayeedsameer@outlook.com







Mr. Sayeed is currently associated with B Medical Systems India Private Limited as Manager – Government Affairs, bringing around 10 years of experience in industry, international organizations and industry associations from his previous professional career in India and abroad. He has extensive international business experience spanning different regions across India and the Middle East.

 
During his previous engagement with the Federation of Indian Chamber of Commerce and Industry (FICCI) as Senior Assistant Director, he has engaged in Retail, FMCG, E-Commerce, Direct Selling, Gems and Jewellery, Young Leaders Committee. In his association with PHD Chamber of Commerce and Industry, he was leading the Arbitration, Skill Development and the International Affairs Committee for Middle East.



His overseas experience also includes management role for Emirates Land Real Estate in the United Arab Emirates.


Sameer holds a Master’s degree in Marketing and certification in Supply Chain Management.







EXPERIENCE 



B Medical Systems India                                                                                        June 2023 – Present

Manager – Government Affairs



Roles & Responsibilities:



· Effectively liaising with the central and state government for ensuring adequate storage and effective transportation of blood, plasma, and vaccines globally. 

· Align and Identifying business opportunities with government and positioning B Medical Systems India for potential partnerships with central and state government agencies. 

· Represents B Medical India at Chamber and industry body meetings. Positioning B Medical’s interests within the industry bodies initiatives in defining effective strategies for the Medical Refrigeration Sector.


Federation of Indian Chamber of Commerce and industry (FICCI)             Feb 2021 – June 2023

Senior Assistant Director

Retail, FMCG, E-Commerce, Direct Selling, Gems and Jewellery, Young Leaders Committee





Roles & Responsibilities:



· Dubai Expo 2020: As a part of the organizing committee of the India Pavilion at Expo2020 in Dubai from 1st October 2021 to 31st March 2022, I assisted in leading on FICCIs role as Industry partner to the Government of India.

India Pavilion was hugely successful and was among the top three in people's choice award. With more than 1.75 visitors, it was one of the most visited pavilions, showcasing to the world the best of India in science, technology, growth, opportunities art and culture. India's Start Up project at the Expo2020 won accolades across all participation countries and the Government with showcasing more than 700 startups over a period of 6 months. 



My responsibilities also included organizing an international Gems and Jewellery exhibition and exclusive management of the Retail area and the cultural activities at the India Pavilion of Dubai Expo2020. 



· During the Covid lockdown, I was instrumental in coordinating meetings with the Union and State Commerce and Industry Ministers, State Chief Ministers, Principal Secretaries, Industry Secretary and other relevant authorities that led to ensuring smooth movement of FMCG industry (Food and Non-food).



· As a core team of ‘Massmerize’, the annual flagship FMCG and Retail conference of the FICCI, I managed to get high level participation and supervise other logistics requirement.





Emirates Land Real Estate, Sharjah, UAE                                      November 2019 – January 2021

Manager

    

Emirates has been known as one of the foremost and pioneering names in the field of real estate. They have come to exemplify high quality standards, service delivery and trust among G.C.C. in general and UAE in particular. 



In a bid to contribute and play a modest role in the property market in the Middle East, the group cashed in on its local experience and expertise to exceed customer expectations through its dynamism, eco-friendliness and by conforming to ethical norms. The company is now more than two decades old and has a stronghold on the UAE market.

Roles and Responsibilities:



As a manger, my primary responsibility was business development and management. The role included prospecting potential clients, analyzing market trends and intermediate negotiation processes. 



I developed new business opportunities in various geographies with research, prospecting to get leads to the company to achieve the sales target and managed activities pertaining to negotiating / finalization of deals.



I managed a portfolio of clients, with detailed information on their requirements and handled client objections, concerns, and queries effortlessly.



I have also been the arbitration coordinator on behalf of the company with the Dubai court of Arbitration. In terms of finance, I supervised the company’s accounts and tax submissions processes. 



PHD Chamber of Commerce and Industry, New Delhi, India                       July 2011 - May 2019

Officer – Special Projects Division

Skill Development; International Affairs Committee for Middle East; Taskforce on Arbitration and Dispute Resolution

    

Roles and Responsibilities:



· I worked as an expert, with a deep knowledge of various Govt policies & processes involved in the Modular Employable Scheme (MES) launched by the Directorate General of Training (DGT), Ministry of Skill Development and Entrepreneurship, Government of India. The scheme was launched under the Skill Development Initiative (SDI) Scheme of the Directorate General of Employment & Training, Government of India. I was instrumental in generating gross revenue of INR 12,000,000 under the MES scheme for the organization.



· Authored to extensively promote trade and investment between India and the Middle East.



· Successfully organized interactive Sessions with RAK - Investment Authority (RAKIA), Government of Ras Al Khaimah, UAE in New Delhi, Chandigarh and Kanpur, India with Senior and key decision makers from the authority body, to devise effective strategies and methods for building future bilateral ties between the two countries.



· Felicitating effective communication with Diplomatic Missions in India for the Middle East countries by organizing one-on-one meetings and conference calls to discuss key issues of the programs.

· Mounted successful Business Delegation to United Arab Emirates and to The Sultanate of Oman.



· Effectively liasoned with Members (Companies), Institutions, State & Central Government Officials, Bureaucrats, to strengthen the business relationships and utilize the network to build stronger and valuable associations.



· Playing a key role as an interface of information between the Industry and the Government.



· Coordinating with the four RDAT’s (Regional Directorate of Education and Training) across India for various activities such as organization of specialized training, regulating the scope of training given in order to provide the optimum scope of gainful employment and further the progress made.



· Independently handled the e-portal initiative of the Ministry of Labor and Employment for the Skill Development Initiative (SDI), Government of India. The portal was used by the organization for accurate and transparent flow of information between different state offices and head office. The portal was also used to track new or upcoming schemes and initiatives planned by the Government.



· Successfully planned and executed various Seminars/Conferences/Interactive Sessions in Delhi and other cities including Guwahati, Bhopal, Pune, Kanpur & Chandigarh on Skilling India, which highlighted notable achievements, present day schemes and the future vision of the program. The conference in New Delhi was graced by the Hon’ble Vice President of India for 2 years, continuously.



· Organized Surajkund Art and craft Mela for the year 2016, 2017 and 2018 that saw a footfall of more then1,50,000 people per day, for 15 days.



· Worked on a Skilling project with Government of National Capital Territory, New Delhi and Delhi Urban Shelter Improvement Board (DUSIB) and helped 15 homeless females in getting employment by providing them with necessary skill sets and getting them assessed by affiliated Sector Skill Council recognized by the National Skill Development Corporation and the Ministry of Skill Development and Entrepreneurship, Government of India. 



· Organized the ‘Global Skill Summit 2019’ in Ranchi, Jharkhand, India. The show was jointly organized by PHD Chamber of Commerce and Industry and Wiz craft India Pvt. Ltd. The show was attended by over 1,20,000 people and more than 50 VVIPs, including Chief Minister of Jharkhand, Local Ministers of the Jharkhand Government, Bollywood Celebrities and approximately 18 Diplomats representing different countries. 



Academics Accomplishments 



· Master’s in business administration, Charisma University, United Kingdom

· Post Graduate Diploma in Management from Matrix business School, Pune, India – 2011

· Post Graduate Certificate in Logistics, Sinhgad Business School (Matrix), Pune University, India-2010

· Bachelor of Hospitality & Tourism, Sarva North India Institute of Hotel Management India-2008

· Graduate Diploma in Hospitality, American Hotel & Lodging Educational Institute (AH &LA), India- 2008



IT SKILLS



· NIIT Basic Computing certification course

· Knowledge of MS Excel, Word and PowerPoint.

· SAP certification of module TB 1000, TB 1100 and TB 1200







PERSONAL DETAILS



Date of Birth			: 29 July 1988 

Language Known		: Hindi, English and Arabic (Read Only)

Gender     			: Male

Father’s name			: Mr Dilawar Sayeed

Nationality			: Indian

Contact Details		: 0091 – 9891578191







References will be made available on Request. Also, I hereby declare that the information mentioned above is true to the best of my knowledge.



Date: October 2023



(Sayeed Sameer)
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