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Definition and focus

• A solar integrated envelope system is a 

multifunctional envelope 

• that uses and/or controls solar energy

• influencing thermal and electric energy demand of the 

building as well as IAQ and thermal (and visual) comfort

As such the IEA SHC Task 56 focuses on both

- integrated solar thermal and photovoltaic solution

and on 

- daylight control

Task 56 – Scope
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Solar integrated envelope 
system

http://task56.iea-shc.org
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• To gather relevant information on market available and 
“under-development” solar envelope systems 

• To structure information and to develop simulation 
models to characterise performance of solar envelope 
elements

• To structure information on test methods for the 
performance characterisation of solar envelope 
elements

• To analyse monitoring data from real installations

Sector analysis

Task 56 – Scope
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• To assess and develop value propositions for solar 

envelope systems

• To develop design and installation guidelines for 

industrialised solar envelope systems, accounting for 

technological, architectural, economic, financial and 

customer acceptance viewpoints

• To include generated information into a market available 

pre-design tools

Technical development

Task 56 – Scope
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Solar envelope solutions information and SWOT 

analysis – market overview (SubT A)

Task 56 – Activities

Report on barriers for new solar envelope systems

(final draft ready and sent to review committee)

• Technical barriers

• Regulatory barriers

• Architectural and planning barriers

• Economic barriers

• Social barriers
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Solar envelope solutions information and SWOT 

analysis (SubT A)

• Brief concept description

• Architectural and technological 
integration into the façade

• Integration into the building: system and 
comfort

• SWOT analysis

• Lessons learned

Task 56 – Activities
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Solar envelope solutions information and SWOT 

analysis – specific products (SubT A)

Task 56 – Activities

Source: Solarwall Source: Aventa Solar
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Solar envelope solutions information and SWOT 

analysis – specific products (SubT A)

Task 56 – Activities

Source: Cenergia a part of Kuben Management Source: Merck
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Task 56 – Activities
BI Solar Envelope systems forms (SubT A, Aventa)

more on: http://task56.iea-shc.org
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Task 56 – Activities

Component Level (Characterisation, Lab and Component Models)

Sub T B (FHG ISE)

© lichtblau architekten

1 2 3
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Task 56 – Activities

Evaluation of solar envelope solutions on building level: 

Building and system simulation (SubT C)

- General methodology

- Residential buildings

- Office buildings

- Monitoring

- Design Tools / Decision support tools



www.iea-shc.org15

Task 56 – Activities

Residential Buildings

Project SaLüH! (UIBK) Project HVACviaFacade (AEE INTEC)

Evaluation of solar envelope solutions on building level: 

Building and system simulation (SubT C)



www.iea-shc.org16

Source: Kulmer Holzbau GmbH

Task 56 – Activities

FFG project HVACviaFacade (AEE INTEC)
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Task 56 – Activities
FFG project SaLüH! (UIBK)

Facade Integrated Heat pump Outdoor Unit

Outside view of the outdoor unit integrated into

the prefabricated timber frame facade in the

Passys test cell at UIBK

Functional model of outdoor unit with
evaporator and CFD simulation
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FFG project SaLüH! (UIBK)

PV own-consumption

Task 56 – Activities
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FFG project SaLüH! (UIBK)

PV own-consumption

Task 56 – Activities
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Evaluation of solar envelope solutions: 

Building and system simulation (SubT C)

Task 56 – Activities

Reference office building

Simulation Tools/Paltforms

• TRNSYS

• Matlab/Simulink

• Modellica/Dymola

• E+

• IDA ICE

Planning Tools

• Dalec (Bartenbach, Zumtobel, UIBK)

• PHPP (PHI, UIBK)



STUTTGART: Monthly Heating and Cooling demands

Task 56 – Activities

Mara Magni et al. Comparison Of Simulation Results For A 

Reference Office Building – Analysis Of Deviations For

Different BES Tools, BS 2019, IBPSA Confeence 2019, Rome



Rome: Monthly Heating and Cooling demands

Task 56 – Activities

Mara Magni et al. Comparison Of Simulation Results For A 

Reference Office Building – Analysis Of Deviations For

Different BES Tools, BS 2019, IBPSA Confeence 2019, Rome



» EURAC

» UIBK

» TUe

» Bartenbach

» SBI

» NTNU

Seite 23

Task 56 – Activities

Simulation and Evaluation of Solar Integrated Facades

• BIPV with/without thermal/electric storage

• BIST

• Shading/Dayligthing

• Heat Pump + PV (Heating and Cooling)

Evaluation of Primary Energy Savings



Monthly primary energy conversion factors (UIBK)

Seite 24

Task 56 – Activities
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Task 56 – Activities

Heat Pump and PV – Reduction of Primary Energy 

Demand – monthly balance

PV on roof

University Innsbruck (Project Innsbruck Vögelebichl)
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Task 56 – Activities

Heat Pump and PV – Reduction of Primary Energy 

Demand – monthly balance

PV on roof

University Innsbruck (Project Innsbruck Vögelebichl)

PV on roof and façade
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DALEC Online Tool
Day- and Artificial Light with Energy Calculation

www.dalec.net

Design and Decision support tools

http://www.dalec.net/
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Task 56 – Activities

Design and Decision support tools

Source: Bartenbach – DALEC software

• Online tool for realistic evaluation of
facade systems and artificial lighting
solutions

• Integrated lighting and thermal 
calculation
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Task 56 – Activities

PHPP

• Monthly Energy Balance (EN 13790)

• PH Design (worldwide)

• Passive Solutions

• HVAC

Ongoing work in the field of …

Prediction of Performance of HPs

PV own consumptions

Primary energy

Design and Decision support tools

https://designph.org/

https://passiv.de/



www.iea-shc.org30

Demo

Copenhagen International School (Cenergia / Kuben Management, 

Copenhagen, DK)
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Demo

An der Lan (IIG, UIBK, Innsbruck, At)

• Passive House

• Innsbruck

• Areatot : 1053 m2

• PV on South facade

• 14 studio apartments

• Common areas

• Electric heating

• Electric DHW
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Task 56 – Activities

Demo

Concordia University – Varennes Library

Natural Ventilated
258PV

Canada’s first institutional solar NZEB

(Concordia University, Montreal)
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Task 56 – Activities

Demo

Concordia University – Solar Decathlon house
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Conclusions
• Solar Active Facades = Multifunctional Facades

• Office (daylighting, PV, etc.)
Heating

Cooling

Electricity

Daylighting

• Residential (HP, MVHR, PV, ST, storage, etc.)
Heating

Cooling

Electricity

• Market overview, State of the Art: broad range of products but not 

sufficiently established (market barriers, standards, knowledge, …)

• Component Level: Development, Characterization, Modelling

• Building Level: Evaluation on Building and system level

• Simulation

• Monitoring

• Design Tools to foster market penetration
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OA: roberto.fedrizzi@eurac.edu

SubT C: fabian.ochs@uibk.ac.at

Website: http://task56.iea-shc.org

Thanks …

Partner Meeting at Concordia University in Montreal

mailto:fabian.ochs@uibk.ac.at
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