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			Thermal performance of buildings

BRE supports industry and client aspirations to achieve improved thermal performance in their buildings.  BRE provides practical services to clients, via our publications and research and advice.  BRE support clients by helping them understand best practice when considering their building design.

BRE supports industry to achieve good thermal performance in buildings through publications, consultancy and research and provides services to clients seeking advice on building design and regulatory requirements.

Thermal Modelling

Thermal bridging and compliance with Building Regulations – Building regulations require that thermal bridging be taken into account in SAP and SBEM calculations. The junctions that need to be accounted for include wall-floor junctions, wall-roof junctions, lintels, jambs, cills, intermediate floors, balconies, corners, party walls and other significant junctions. Their effects are expressed in terms of Ψ-values, or linear thermal transmittance values, and, unless they are recognised Accredited Details, they should be evaluated using thermal simulation software, following agreed conventions and standards.

BRE Scotland specialise in undertaking analysis of the thermal performance of buildings, building components, junctions, thermal bridge analysis and associated services leading to legislative compliance and improved energy performance  calculations.

Conventions for U-value calculations

(BR 443, 2006 Edition)

There are various standards dealing with the calculation of U-values of building elements. The conventions provide guidance on the use of the standards, indicating the methods of calculation that are appropriate for different constructional types, providing additional information about using the methods and providing data relevant to typical UK constructions.

The U-value conventions were original published in 2002 and the 2006 edition is an update which provides additional information and reflects changes in the underlying British Standards. It can be downloaded as a PDF using the link on the right and it is also available as a printed booklet from BREbookshop.com

Conventions for Calculating Linear thermal transmittance and Temperature Factors (BR 497)

Amongst other measures that address the need to reduce CO2 emissions, that of having better insulated buildings requires more sophisticated methods such as numerical modelling to calculate the heat loss caused by thermal bridging at wall, roof and floor junctions and around openings.

This guide gives the conventions that should be followed by numerical modellers to produce consistent, reproducible results. For building regulation purposes two key modelling outputs, temperature factor and linear thermal transmittance, are identified. These key outputs will enable designers to confirm the adequacy of particular junction details and help with the development of novel solutions to improve the thermal performance of junctions.

This publication can be purchased from the BREbookshop.com Updates to BR 497 can be found at Live updates to BR497

In-situ U-value Measurement

A U-value can be established by several theoretical calculation methods described in the BRE publication “Conventions for U-value calculations” and the U-value calculator software available from BRE Bookshop.

In existing dwellings theoretical evaluation of the thermal resistance (R value) or thermal transmittance (U-value) can be difficult for the following reasons:

	materials traditionally used in buildings are not homogeneous and their thermal conductivity values are not always available,
	establishing the exact dimensions of layers of materials require destructive methods which may be not possible in the case of existing dwellings.


This document describes an alternative method of establishing U-values of walls – “In-situ measurement of thermal resistance and thermal transmittance” given in BS ISO 9869. The procedure applies only where a defined number of measurements are undertaken for a development at different times to calculate an average U-value figure.

This method can be applicable of establishing representative U-values of walls for wider developments assuming that measurements and analysis are carried out in accordance with BS ISO 9869. It should be remembered that it may lead to long periods of measurement and may give erroneous results in certain cases. Note that this method would not be suitable for establishing U-values for a single dwelling for the purposes of EPC.

		

        
        
        	Downloads

	Conventions for U-value calculations
	Assessment of Thermal Bridges
	In-situ measurement of U Value


BRE publications

	U-value Calculator

Downloadable version


External links

	SAP 2009 website
	U-value calculator


Updates to BR 497

	Amendments to BR497 to clarify certain text and make corrections. – Amendment No. 1
	New conventions on separating wall/ground floor junctions, where the separating wall penetrates the insulation layer of the ground floor.
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		We use cookies on our website to give you the most relevant experience by remembering your preferences and repeat visits. By clicking “Accept”, you agree to the use of all the cookies. Or visit cookie settings to customise your cookie preferences.
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                        Privacy Overview
                        
                            This website uses cookies to improve your experience while you navigate through the website. Out of these cookies, the cookies that are categorized as necessary are stored on your browser as they are essential for the working of basic functionalities of the website. We also use third-party cookies that help us analyze and understand how you use this website. These cookies will be stored in your browser only with your consent. You also have the option to opt-out of these cookies. But opting out of some of these cookies may have an effect on your browsing experience.
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                                    Always Enabled                                
                                                    

                        
                            
                            Necessary cookies are absolutely essential for the website to function properly. These cookies ensure basic functionalities and security features of the website, anonymously.
	Cookie	Duration	Description
	cookielawinfo-checkbox-advertisement	1 year	Set by the GDPR Cookie Consent plugin, this cookie is used to record the user consent for the cookies in the "Advertisement" category .
	cookielawinfo-checkbox-analytics	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Analytics".
	cookielawinfo-checkbox-functional	11 months	The cookie is set by GDPR cookie consent to record the user consent for the cookies in the category "Functional".
	cookielawinfo-checkbox-necessary	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookies is used to store the user consent for the cookies in the category "Necessary".
	cookielawinfo-checkbox-others	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Other.
	cookielawinfo-checkbox-performance	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Performance".
	cookielawinfo-checkbox-performance	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Performance".
	cookiesession1	1 year	This cookie is set by the Fortinet firewall. This cookie is used for protecting the website from abuse.
	JSESSIONID	session	The JSESSIONID cookie is used by New Relic to store a session identifier so that New Relic can monitor session counts for an application.
	ts	1 year 1 month	PayPal sets this cookie to enable secure transactions through PayPal.
	viewed_cookie_policy	11 months	The cookie is set by the GDPR Cookie Consent plugin and is used to store whether or not user has consented to the use of cookies. It does not store any personal data.
	wordpress_test_cookie	session	This cookie is used to check if the cookies are enabled on the users' browser.
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                            Functional cookies help to perform certain functionalities like sharing the content of the website on social media platforms, collect feedbacks, and other third-party features.
	Cookie	Duration	Description
	language	session	This cookie is used to store the language preference of the user.
	v1st	1 year 1 month	The v1st cookie is set by TripAdvisor to collect details about how visitors use the website, by displaying user reviews, awards and information received on the TripAdvisor community.
	__cf_bm	30 minutes	This cookie, set by Cloudflare, is used to support Cloudflare Bot Management.
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                            Performance cookies are used to understand and analyze the key performance indexes of the website which helps in delivering a better user experience for the visitors.
	Cookie	Duration	Description
	dmvk	session	The dmvk cookie is set by Dailymotion to record data of visitor behaviour on the website.
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                            Analytical cookies are used to understand how visitors interact with the website. These cookies help provide information on metrics the number of visitors, bounce rate, traffic source, etc.
	Cookie	Duration	Description
	browser_id	5 years	This cookie is used for identifying the visitor browser on re-visit to the website.
	CONSENT	2 years	YouTube sets this cookie via embedded youtube-videos and registers anonymous statistical data.
	vuid	2 years	Vimeo installs this cookie to collect tracking information by setting a unique ID to embed videos to the website.
	_ga	2 years	The _ga cookie, installed by Google Analytics, calculates visitor, session and campaign data and also keeps track of site usage for the site's analytics report. The cookie stores information anonymously and assigns a randomly generated number to recognize unique visitors.
	_gat_UA-1475002-29	1 minute	A variation of the _gat cookie set by Google Analytics and Google Tag Manager to allow website owners to track visitor behaviour and measure site performance. The pattern element in the name contains the unique identity number of the account or website it relates to.
	_ga_2V6J5FX6QW	2 years	This cookie is installed by Google Analytics.
	_ga_HFB72ZZB6R	2 years	This cookie is installed by Google Analytics.
	_gid	1 day	Installed by Google Analytics, _gid cookie stores information on how visitors use a website, while also creating an analytics report of the website's performance. Some of the data that are collected include the number of visitors, their source, and the pages they visit anonymously.



                            

                        

                    

                                    
                        
                            
                                Advertisement                            
                                                                                        
                                    
                                    advertisement
                                

                                                    

                        
                            
                            Advertisement cookies are used to provide visitors with relevant ads and marketing campaigns. These cookies track visitors across websites and collect information to provide customized ads.
	Cookie	Duration	Description
	NID	6 months	NID cookie, set by Google, is used for advertising purposes; to limit the number of times the user sees an ad, to mute unwanted ads, and to measure the effectiveness of ads.
	VISITOR_INFO1_LIVE	5 months 27 days	A cookie set by YouTube to measure bandwidth that determines whether the user gets the new or old player interface.
	YSC	session	YSC cookie is set by Youtube and is used to track the views of embedded videos on Youtube pages.
	yt-remote-connected-devices	never	YouTube sets this cookie to store the video preferences of the user using embedded YouTube video.
	yt-remote-device-id	never	YouTube sets this cookie to store the video preferences of the user using embedded YouTube video.
	yt.innertube::nextId	never	This cookie, set by YouTube, registers a unique ID to store data on what videos from YouTube the user has seen.
	yt.innertube::requests	never	This cookie, set by YouTube, registers a unique ID to store data on what videos from YouTube the user has seen.



                            

                        

                    

                                    
                        
                            
                                Others                            
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                            Other uncategorized cookies are those that are being analyzed and have not been classified into a category as yet.
	Cookie	Duration	Description
	LP-741543354C0C743D47CQ89DDFF4DA17D3B71	1 month	No description
	responder-47CQ-G8Z	session	No description
	responder-47CQ-G9M	session	No description
	responder-47CQ-G9P	session	No description
	responder-47CQ-G9Z	session	No description
	responder-47CQ-GHV	session	No description
	responder-47CQ-H0V	session	No description
	responder-47CQ-HHK	session	No description
	responder-47CQ-HHS	session	No description
	responder-47CQ-HL2	session	No description
	responder-47CQ-HLY	session	No description
	responder-47CQ-HPM	session	No description
	responder-47CQ-I1B	session	No description
	responder-47CQ-I5N	session	No description
	responder-47CQ-I5Z	session	No description
	responder-47CQ-I8M	session	No description
	responder-47CQ-I9S	session	No description
	responder-47CQ-IB8	session	No description
	responder-47CQ-IDM	session	No description
	responder-47CQ-J5S	session	No description
	responder-47CQ-J9G	session	No description
	responder-47CQ-JRY	session	No description
	responder-47CQ-JVB	session	No description
	responder-47CQ-JYL	session	No description
	responder-47CQ-K2I	session	No description
	responder-47CQ-K2J	session	No description
	responder-47CQ-KB2	session	No description
	responder-47CQ-KEH	session	No description
	responder-47CQ-KGM	session	No description
	responder-47CQ-KLM	session	No description
	responder-47CQ-KNW	session	No description
	responder-47CQ-KO4	session	No description
	responder-47CQ-KOD	session	No description
	responder-47CQ-KP3	session	No description
	responder-47CQ-KQ6	session	No description
	responder-47CQ-KQG	session	No description
	responder-47CQ-KRR	session	No description
	responder-47CQ-KSZ	session	No description
	responder-47CQ-KV8	session	No description
	responder-47CQ-KVP	session	No description
	responder-47CQ-KVQ	session	No description
	responder-47CQ-L5X	session	No description
	responder-47CQ-L64	session	No description
	responder-47CQ-L6Y	session	No description
	responder-47CQ-LDN	session	No description
	responder-47CQ-LDO	session	No description
	responder-47CQ-LDZ	session	No description
	responder-47CQ-LNV	session	No description
	responder-47CQ-LO8	session	No description
	responder-47CQ-LSJ	session	No description
	responder-47CQ-LUS	session	No description
	responder-47CQ-LYW	session	No description
	responder-47CQ-M4Z	session	No description
	responder-47CQ-M50	session	No description
	responder-47CQ-M51	session	No description
	responder-47CQ-M52	session	No description
	responder-47CQ-M57	session	No description
	responder-47CQ-M59	session	No description
	responder-47CQ-M5B	session	No description
	responder-47CQ-M6C	session	No description
	responder-47CQ-MLG	session	No description
	responder-47CQ-MMF	session	No description
	responder-47CQ-MO1	session	No description
	responder-47CQ-MPE	session	No description
	responder-47CQ-MVP	session	No description
	Survey-Started-020b71f7a1e4f753695o0a69226a07030522	1 hour	No description
	Survey-Started-04263ccfd00c23ff649c2df6315c45e30d17	1 hour	No description
	Survey-Started-081e0a9f7d41eb176ah297a4f4e27891d3f8	1 hour	No description
	Survey-Started-0a16e6db1a3f0f6866o8c5b5cdc92227c063	1 hour	No description
	Survey-Started-0a54d2445dacac7b5v7ded90804d39157060	1 hour	No description
	Survey-Started-0c955f1c51bad57a69lt60359e9a69220afc	1 hour	No description
	Survey-Started-0f95c8d7db50b32161tv7fff144716766707	1 hour	No description
	Survey-Started-11c558734f094f9b5w7be1cc0b2b61d39a93	1 hour	No description
	Survey-Started-15981d1340b47c8d62ur78b4c926032f05e5	1 hour	No description
	Survey-Started-175b5fff3b8abda75zl81628a4c6846297ed	1 hour	No description
	Survey-Started-181c24d1e4adf8a25mfp3b19e62f89982009	1 hour	No description
	Survey-Started-18b8b9312357fe6c60h446554902cbaaba10	1 hour	No description
	Survey-Started-1d5e84e86be7f34f5sh3223ab43f6542faa6	1 hour	No description
	Survey-Started-2673bdafd565ad4266p1183ef4d8ab9f554a	1 hour	No description
	Survey-Started-2a9d8a1591d6b3d05hzpcb274c7a1661a420	1 hour	No description
	Survey-Started-307a6a4d2e424c9f61xj30880f15de9b8166	1 hour	No description
	Survey-Started-3290d03f2572367166oo04dd45674cfd6a5a	1 hour	No description
	Survey-Started-34eb940c125e050c69gu7af67916ce0f2fbb	1 hour	No description
	Survey-Started-457865088df980bf5oxaf1d905264f16141f	1 hour	No description
	Survey-Started-45f62df5880a42995hxo4dfb1949c1a82c36	1 hour	No description
	Survey-Started-48c0466086d44f665syobbcbf2bc4d10af6a	1 hour	No description
	Survey-Started-49e6779ec603b2cc5monc64e45564143e2f0	1 hour	No description
	Survey-Started-50b44fc581384e4b6008bf2c9c675af47c0e	1 hour	No description
	Survey-Started-60290a314e3a2a1f5iov58ebdb1bf363ae16	1 hour	No description
	Survey-Started-6b19b990a4cdd5f566osaa63443bdbf92f59	1 hour	No description
	Survey-Started-75b9008e0c1614ce691n8b95ad6a1e518d56	1 hour	No description
	Survey-Started-7e552fe1766e0a585hto83ff672d9e528f57	1 hour	No description
	Survey-Started-7fb1ad8ee7bff40166ox2eea34d776406458	1 hour	No description
	Survey-Started-7ffb3637954b970f62td7a70aa4b6dab2326	1 hour	No description
	Survey-Started-80471b5a48096677604l84f9c565b7a0e4bd	1 hour	No description
	Survey-Started-807c1b8eade41bac5xxbe273927114a3b417	1 hour	No description
	Survey-Started-839d750942c00bb961ua5290e253a6fca6d2	1 hour	No description
	Survey-Started-8601b3abc2fedd5a5osp1a022e7a49be8736	1 hour	No description
	Survey-Started-94555efef30f07a762tubd9790a6a5bea41a	1 hour	No description
	Survey-Started-94714d839378340f5nvyc06be8b6d3e770dc	1 hour	No description
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