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CSTB in a nutshell

ADEME Canopy – Source CSTB – Simon BODDAERT 2026

+ 50 PhD Students

Aquasim - Grands équipements - CSTB Recherche

AQUASIM Water management

AQUASIM

Water

management

JULES VERNE Climatic wind tunnel

JULES VERNE

Climatic

wind tunnel

Un second souffle pour la soufflerie climatique Jules Verne du CSTB

VULCAINFire test facility

VULCAIN

Fire test facility

LABEBuildingAcoustics

LABE

Building 

Acoustics
Performance acoustique et confort sonore - Plateformes d'essais - CSTB

LE CORBUSIER

Immersive BIM Room

ARIAIndoor Air Quality

ARIA

Indoor 

Air 

Quality

Grands équipements - Qui sommes-nous ? - CSTB Recherche

Une image contenant bâtiment, intérieur, homme, bureau

Description générée automatiquement

PRE3CIEGlazed products

PRE3CIE

Glazed 

products

Une image contenant intérieur, cuisine, inoxydable, acier

Description générée automatiquement

SEMI-VIRTUAL LAB  Assessment of multi-energy systems for buildings

SEMI-VIRTUAL LAB
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multi-energy

systems for buildings

SOLAR PLATFORMS Performance ReliabilityDurability
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Wind 
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Safety, 
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Digital Twin

Digital 

Logbook

IoT, AI

Blockchain
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Material 
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Quality of 
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Rendering

Environmental 
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https://www.cstb.fr/en-us/research-and-expertise/resources/aquasim
https://www.cstb.fr/en-us/research-and-expertise/resources/aquasim
https://www.cstb.fr/en-us/research-and-expertise/resources/climatic-wind-tunnels
https://www.cstb.fr/en-us/research-and-expertise/resources/climatic-wind-tunnels
https://www.cstb.fr/en-us/research-and-expertise/resources/vulcain
https://www.cstb.fr/en-us/research-and-expertise/resources/european-laboratory-building-acoustics
https://www.cstb.fr/en-us/research-and-expertise/resources/european-laboratory-building-acoustics
https://www.cstb.fr/en-us/research-and-expertise/resources/aria
https://www.cstb.fr/en-us/research-and-expertise/resources/aria
https://www.cstb.fr/en-us/research-and-expertise/resources/facades-laboratory
https://www.cstb.fr/en-us/research-and-expertise/resources/facades-laboratory
https://www.cstb.fr/en-us/research-and-expertise/resources/semi-virtual-laboratory
https://www.cstb.fr/en-us/research-and-expertise/resources/semi-virtual-laboratory
https://www.cstb.fr/en-us/research-and-expertise/resources/vulcain
https://www.cstb.fr/en-us/research-and-expertise/resources/semi-virtual-laboratory
https://www.cstb.fr/en-us/research-and-expertise/
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BIPV: Balancing Building Requirements and 
Human Comfort 

ADEME Canopy – Source CSTB – Simon BODDAERT 2026

✓Building integrated Photovoltaic solutions today …
✓ Meet the Building requirements for safety and durability 
✓ Reliable and sustainable solutions 

✓ BIPV is definitively a building product with a large range of application 
✓ Contributes to energy and environmental goals 

✓ Social contribution
✓ Patrimonial added value

✓CSTB contribution enabling BIPV development  
✓ Research Projects
✓ Indicators and guides to support efficiency 
✓ People centric consideration 
✓ Standard, certification activity and regulation …

14/10/2026 – SPHINX Final Event – BIPV: Balancing Building Requirements and Human Comfort
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BIPV activity at a glance

PROJECT REVIEW

PERFORMANCE IN OPERATION

STANDARD ACTIVITY

BUILD4PEOPLE

REGULATION

01

02

03

04

ADEME Canopy – Source CSTB – Simon BODDAERT 2026

05



01 - Project review
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01 – INCREASE PROJECT

✓Specific KPIs definition 
✓ For BIPV and IIPV solution
✓ Pre-demo validation before demo-site implementation 
✓ Monitoring / long term behavior

✓Indoor/outdoor test plan 
✓ Acoustic/thermal/fire
✓ Mechanical/reliability
✓ De-ice and sefl cleaning
✓ Color and glare management

14/10/2026 – SPHINX Final Event – BIPV: Balancing Building Requirements and Human Comfort
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01 – INCREASE PROJECT

14/10/2026 – SPHINX Final Event – BIPV: Balancing Building Requirements and Human Comfort

Based on this assessment, the degree of recognizability is rated from “clearly identifiable as PV” (1) through “not 
recognizable at first glance but relatively easily for experts” (3) to “difficult to recognize as PV even for experts” (5), 
or in reverse if the installation is meant to be identifiable as PV. 

Aesthetical PIs Ref.

Recognizability Reco.

Colour Unif.

Glare Glare

BIPV identification Ident.

Main parameter rating 1 rating 2 rating 3 rating 4 rating 5

Y/N

ΔC(A) > 10 / --* ΔC(A) < 10 /--* ΔC(A) < 7 / --* ΔC(A) < 4 / --* ΔC(A) < 1 / --*

ΔC(θ) > 10 / --* ΔC(θ) < 10 / --* ΔC(θ) <  7 / --* ΔC(θ) < 4 / --* ΔC(θ) < 1 / --*

*if desired *if desired *if desired *if desired *if desired

Glare risk Risk for Risk for Risk for Risk for Risk for

flash blindness flash blindness discomfort glare discomfort glare discomfort glare

>10 hours annually 1-10 hours >10 hours annually 1-10 hours annually <1 hour annually

Y/N

(example calculations and 

validation needed)

Spatial ΔC(A) and angular 

ΔC(θ) colour uniformity 

(validation needed)

Final 
SCORE
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01 – BIPVBOOST PROJECT

14/10/2026 – SPHINX Final Event – BIPV: Balancing Building Requirements and Human Comfort

✓Specific New Test Procedures roof/façade 
✓ Mechanical, Electrical safety
✓ Fire
✓ Durability
✓ Energy, Economy (U, G value, T max) 

Version Author / Comp. date A 5.2.1

V.01 SB / CSTB 29/10/2019 SUPSI CSTB TECNALIA

V.02 SB/CSTB 05/11/2019 ISO 9806 : 2013 

V.03 FP/SUPSI ISO 6946:2017

V.04 JMV/TECNALIA 04/12/2019 ISO 10077-1:2017

V.05 SB / CSTB 21/02/2020 ISO 10077-2:2017

ISO 12567-1:2010

ISO 12567-2:2005

ISO 15099:2003

ISO 19467:2017

ISO 52022-1:2017

ISO/TR 52022-2:2017 app

ISO 52022-3:2017

EN 410 : 2011

COLOR CODE EN 673:2011

EN 674:2011

ENERGY EN 675:2011

ELECTRICITY EN 13363-1

MECHANICAL EN 13363-2

FIRE EN 14500:2008

A 5.2.2

SUPSI CSTB TECNALIA

IEC 60060:2018 SER

IEC 60891:2009

IEC 60904:2018 SER

IEC 60947:2019 SER

IEC 61000-3:2018 SER

IEC 61215-1:2016

IEC 61683:1999

IEC 61730-1:2016

IEC 61730-2:2016 

IEC 61984:2008

IEC 62446-1:2016

IEC 62548:2016

IEC 62979:2017

A 5.2.3

SUPSI CSTB TECNALIA

EN 1027:2016

EN 12152:2002

EN 12153:2000

EN 1279-2:2018

EN 1279-3:2018

E1171

IEC 61345:1998

IEC 61701:2011

IEC 62716:2013

IEC TS 62782:2016

UNI 11463:2016

UNI 11678:2017

EN 356:2002

EN 12179:2000

EN 12211 

EN 12600:2002

EN 13049

EN 13115 

EN 13116:2001

EN 13541:2012

EN 14608

EN 14609

IEC 61730-1:2016

IEC 61730-2:2016 

IEC TS 62788-2:2017(E)

 EN ISO 13786:2017

EN 14019:2016

EAD 090062-00-0404 (previously ETAG 034)

EN 14449 Glass in building - Laminated glass and laminated safety glass - Evaluation of conformity/Product standard

EN 356 Glass in building - Security glazing - Testing and classification of resistance against manual attack

A 5.2.1

SUPSI CSTB TECNALIA

EN 1364-1:2015 x

EN 1364-2:2018

EN 1364-3:2014 x

EN 1364-4:2014 x

EN 1364-5:2017

EN 1363: Part 1: 2012 x

EN 1363: Part 2: 1999 x

EN 1365: Part 1: 2012 Fire resistance tests for load bearing elements (Part 1: Walls) x

EN 1365: Part 2: 2014 

EN 1365: Part 3: 1999 Fire resistance tests for load bearing elements (Part 3: Beams)

EN 1365: Part 4: 1999 Fire resistance tests for load bearing elements (Part 4: Columns)

EN 1366: Part 2: 2015

EN 1366: Part 3: 2009 

EN 1366: Part 6: 2004

EN 1366: Parts 6-8-9 + A1

EN13501-1:2007 x

EN 13820:2003

EN 13823:2010+A1:2014 x

EN 16733:2015 x

EN 45545-2

EN ISO 1182:2010 x

EN ISO 1716:2018 x

ISO/TS 3814:2014 x

ISO 5657:1997 x

ISO 5658-2:2006 x

ISO 5660-1:2015 x

EN ISO  9239-2:2002

EN ISO 11925-2

NF P 92 - 501 x

NF P 92 - 503 x

NF P 92 - 504 x

NF P 92 - 505 x

NF P 92 - 506

NF P 92 - 507 x

IEC 60695-2-11:2014 x

CEN TS 1187 Test methods for external fire exposure to roofs

ISO11925-2:2010 Reaction to fire tests — Ignitability of products subjected to direct impingement of flame — Part 2: Single-flame source test

x

x

ISO 13784-1 : 2002

ISO 9705-1:2016

Reaction-to-fire tests for sandwich panel building systems - Part 1: Test method for small rooms > roof

Reaction to fire tests — Room corner test for wall and ceiling lining products — Part 1: Test method for a small room configuration

Fire resistance tests (Part 1: General requirements)

Fire resistance tests (Part 2: Alternative and additional procedures)

Fire resistance tests for load bearing elements (Part 2: Floors and roofs)

Fire resistance tests for service installations (Part 2: Fire dampers)

St
ru

ct
ur

e

Fire resistance tests for service installations (Part 3: Penetration seals)

Se
rv

ic
e

Smoke, doors, openable windows and ducts …. 

Fire resistance tests for service installations (Part 6: Raised access and hollow core floors)

NF EN ISO 4589-2 or EN 45545 - Limit oxygen indicator 

calorific flow

LEPIR II : large scale facade test

Mini LEPIR : R&D tests bench (middle size)

Fire hazard testing - Part 2-11: Glowing/hot-wire based test methods - Glow-wire flammability test method for end-products (GWEPT)

WP 5.2 : Development of specific performance-based approach laboratory testing procedures for BIPV products

Energy Economy (U and G values)

Electrical performance 

Mechanical performance

Demo MANAGER ISFOC (Puertollano, Spain, Lat.38°41WP leader COMSA

Manufacturer(s)

Implementation Type

Glass in building - Determination of thermal trasmittance (U value) - Guarded hot palte method

Building components and building elements - Thermal resistance and thermal trasmittance - Calulation methods

Blinds and shutters - Thermal and visual comfort - Test and calculation methods

High-voltage test techniques - ALL PARTS

Photovoltaic (PV) systems - Requirements for testing, documentation and maintenance - Part 1: Grid connected systems - Documentation, commissioning tests and inspection

Balustrades

Product(s) typology Glass-glass bifacial modules

ONYX

Solar Energy-Solar thermal collectors - Test methods

Thermal performance of windows and doors — Determination of solar heat gain coefficient using solar simulator

Thermal performance of windows, doors and shading devices — Detailed calculations

Thermal performance of windows and doors — Determination of thermal transmittance by the hot-box method — Part 1: Complete windows and doors

Thermal performance of windows and doors — Determination of thermal transmittance by hot box method — Part 2: Roof windows and other projecting windows

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
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XP CEN / TS 1187 roof fire risk - tests 1, 2 and 3

Fire reaction / resistance

DEMO SITE #1 - Product 1

NF ISO 19702 ou EN 45545 - Spectrophotometer with Fourier transformation

Glass in building - Determination of thermal trasmittance (U value) - Calculation method

Fire resistance tests for non-loadbearing elements - Part 1: Walls

Fire resistance tests for non-loadbearing elements - Part 2: Ceilings

Fire resistance tests for non-loadbearing elements - Part 3: Curtain walling - Full configuration (complete assembly)

Building components and building elements — Thermal resistance and thermal transmittance — Calculation methods

Thermal performance of windows, doors and shutters — Calculation of thermal transmittance — Part 1: General

Thermal performance of windows, doors and shutters — Calculation of thermal transmittance — Part 2: Numerical method for frames

Energy performance of buildings — Thermal, solar and daylight properties of building components and elements — Part 2: Explanation and justification

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

Glass in building -Determination of luminous and solar characteristics of glazing

Solar protection devices combined with glazing — Calculation of solar and light transmittance —Part 1: Simplified method

Solar protection devices combined with glazing — Calculation of total solar energy transmittance 80 and light transmittance — Part 2: Detailed calculation method

Low-voltage switchgear and controlgear

Photovoltaic devices - ALL PARTS

Photovoltaic devices - Procedures for temperature and irradiance corrections to measured I-V characteristics

Terrestrial photovoltaic (PV) modules - Design qualification and type approval - Part 1: Test requirements

Electromagnetic compatibility (EMC) - Part 3: Limit

Requirement application No

Photovoltaic (PV) module safety qualification - Part 1: Requirements for construction

Glass in building - Determination of the load resistance of float glass panes applied as infill panels - Calculation method

Glass in building - Glass infill panels serving as safety parapet - Resistance to Horizontal static linear load and dynamic load - Test methods

Windows and doors. Resistance to wind load. Test method

Photovoltaic (PV) arrays - Design requirements

Photovoltaic modules - Bypass diode - Thermal runaway test

UV test for photovoltaic (PV) modules

Photovoltaic systems - Power conditioners - Procedure for measuring efficiency

Salt mist corrosion testing of photovoltaic (PV) modules

Photovoltaic (PV) modules - Ammonia corrosion testing

Photovoltaic (PV) modules - Cyclic (dynamic) mechanical load testing

Glass in building - Insulating glass units - Part 2: Long term test method and requirements for moisture penetration

Glass in building - Insulating glass units - Part 3: Long term test method and requirements for gas leakage rate and for gas concentration tolerances

Windows and doors - Water tightness - Test method

Connectors - Safety requirements and tests

Photovoltaic (PV) module safety qualification - Part 1: Requirements for construction

Photovoltaic (PV) module safety qualification - Part 2: Requirements for testing

W
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Reaction to fire tests for products — Determination of the gross heat of combustion (calorific value)

Standard tests for measuring reaction-to-fire of products and materials — Their development and application

Reaction to fire tests for products — Non-combustibility test

Fire resistance tests for non-loadbearing elements - Part 4: Curtain walling - Part configuration 

Fire resistance tests for non-loadbearing elements - Part 5: Air transfer grilles

Curtain walling - Air permeability - Performance requirements and classification

Curtain walling - Air permeability - Test method

Curtain walling - Resistance to wind load - Test method

Curtain walling - Resistance to wind load - Performance requirements

Thermal performance of building components - Dynamic thermal characteristics - Calculation methods (ISO 13786:2017)

Curtain Walling. Impact resistance. Performance requirements

Photovoltaic (PV) module safety qualification - Part 2: Requirements for testing

Measurement procedures for materials used in photovoltaic modules - Part 2: Polymeric materials - Frontsheets and backsheets

Standard Test Methods for Photovoltaic Modules in Cyclic Temperature and Humidity Environments

Glass in building - Security glazing Testing and classification of resistance against manual attack

A
gi

n
g

Glass in building - Pendulum test - Impact test method and classification for flat glass
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Windows. Soft and heavy body impact. Test method, safety requirements and classification.

Windows. Classification of mechanical proprieties. Racking torsion and operating forces

Glass in building - Security glazing - Testing and classification of resistance against explosion pressure

Windows. Determination of the resistance to racking

Windows. Determination of the resistance to static torsion

Requirement application No - Fully - Fully

Safety against fire - Building materials - Reaction to fire tests - Test used for thermal melting materials - Dripping test.

Safety against fire - Building Material - Flooring

Fire safety - Building - Interior fitting materials - Classification according to their reaction to fire

Thermal insulating materials for building applications - Determination of organic content

Fire classification of construction products and building elements-Part1: Classification using data from reaction to fire tests

Reaction to fire tests. Ignitability of building products subjected to direct impingement of flame . Part 2

Safety against fire - Building materials - Reaction to fire tests - Radiation test used for rigid materials. or for materials on rigid substrates (flooring and finishes) of all thicknesses. and for flexible materials thicker that 5 mm

Safety against fire - Building materials – Reaction to fire tests. Electrical burner test used for flexible materials

Safety against fire - Building materials - Reaction to fire tests - Flame persistence test and speed of the spread of flame.

Reaction to fire tests — Ignitability of building products using a radiant heat source

Reaction to fire tests — Spread of flame — Part 2: Lateral spread on building and transport products in vertical configuration

Reaction-to-fire tests — Heat release, smoke production and mass loss rate — Part 1: Heat release rate (cone calorimeter method) and smoke production rate (dynamic measurement)

European Union Standard Fire Testing to Railway Components

Reaction to fire tests for floorings — Part 2: Determination of flame spread at a heat flux level of 25 kW/m2

Reaction to fire tests for building products – Determination of a building product’s propensity to undergo continuous smoldering

Reaction to fire tests for building products - Building products excluding floorings exposed to the thermal attack by a single burning item

Requirement application Fully

Requirement application Partial

✓CPR and building codes
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• From Fire point of view

• From electric point of view 

01 – BIPVBOOST PROJECT

14/10/2026 – SPHINX Final Event – BIPV: Balancing Building Requirements and Human Comfort

COLOR CODE

ENERGY

ELECTRICITY

MECHANICAL

FIRE

𝑅𝑓𝑟 =
𝑅1
𝑅0

> 1

No discontinuity
No electric arc

Potential classification  Av. Av.load Trend 

Class E E = 

Smoke production s2 s1 ^ 

Flaming droplet/particules d2 d2 = 

  Av.(R0) Av.load.(R1) Std.dev. 

FIGRA(0.2) W/s 1161.3 1017.3 -101 

THR(600) M 21.3 14.7 -4.6 

SMOGRA cm2/s2 27.1 18.4 -6.2 

TSP(600) m2 61.5 35.8 -20,7 

 

Passed test 
Validated 
methodology

Potential classification  Av. Av.load Trend 

Propagation time Tp > 30 min Tp > 30 min = 

External prop. time TE = 30 min TE = 30 min = 

Classification B ROOF (t3) B ROOF (t3) = 
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01 – SOLARSTYL PROJECT

✓Steel structure development
✓ Environmental contribution
✓ Mechanical added value
✓ Building completion and code requirements
✓ Reliability and durability
✓ Cost effectiveness

✓LCA analysis for industrial driving
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01 – SOLARSTYL PROJECT

✓LCA analysis for industrial driving



02 – Performance in Operation
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02 – Performance in operation

✓Methodology to assess BIPV performance in operation 
✓ To secure all BIPV stakeholders 
✓ Insurance scheme to support market access 
✓ Tool to support reliability and durability of BIPV solutions

✓On site audit to control health of BIPV solution
✓ Energy control 
✓ Observation and measurement 
✓ Forecast and numerical results assessed 𝐸𝑃𝐼 = 91%+2
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02 – Performance in operation

✓Validated on more than 30 BIPV solutions

✓Explicit and clear protocol

✓Step by step audit 

✓Track over the time behavior 

Year 1 Year 2 Year 3 Year 4
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02 – Performance in operation

𝐸𝑃𝐼 = 91%+2

EPI decrease > 2%/y

𝐸𝑃𝐼 = 88%−3

EPI decrease > 3%/y

Module repair
Cleaning operation

Soiling 
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02 – Performance in operation



03 – Standard Activity
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03 – Standard Activity

✓ CSTB is Member of TC 82 / CENELEC
✓ WG1/WG2/WG3/JWG11/ PV600
✓ Contribution in advanced standard project

✓CSTB is Member of UF 82
✓ Last contribution

✓ 61215 / 61730 / 63092 / Reuse / KV3000 / Floating ….

✓ CSTB is Member of TC 127
✓ Fire in building  WG5 roof and WG10 façade 
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03 – Standard Activity

ASTM E1918-21

IEC 61724-1

ISO/TR 9901:1990WMO 2018

UL 2703

UL 3703

IEC 62817

IEC 63092-1:2020

IEC Commitee Draft 61215-1 ED2ASTM E1557

IEC 61724-1

IEC TS 61836

EN 50583-1:2016

UNI 8290-1

Pearl-PV logo

ReNew-PV COST Action – Berlin, Berlin, Deutschland ...

COST ACTION

SPARKPV

https://iea-pvps.org/key-topics/best-practices-for-the-optimization-of-bifacial-photovoltaic-tracking-systems/
https://iea-pvps.org/wp-content/uploads/2021/09/IEA-PVPS-T15-12_2021_BIPV-categorization_report.pdf
https://www.pearlpv-cost.eu/
https://renewpv.eu/
https://www.cost.eu/
https://www.cost.eu/


04 – Build4People
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04 – Build4People

✓ CSTB is Board Member of Build4people 
✓ Scientific and Technical Building Center  > build for the future 

✓ Users are at the center of CSTB consideration to ensure 

✓ Renovation and retrofitting in use 
✓ Disturbance minimization 
✓ Energy and environmental efficiency
✓ Comfort requirement as drivers 

✓ Light comfort
✓ Thermal comfort 
✓ Noise comfort 



05 – Regulation



25

05 – Regulation

✓ CSTB support development of national regulation 
✓ Scientific base development 
✓ In the field implementation and technical overview

✓ Comfort requirement integrated as a goal of efficiency DH 
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Contact :

Simon BODDAERT

Mobile: +33 (0)6 80 58 10 01

Mail: simon.boddaert@cstb.fr

Thank you for your attention
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