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A roadmap for facade-integrated solar thermal elements was developed (Cappel et al., 2015) 

and is summarized for BIST systems. The vision for 2020 is to reach mass production of 

BIST components, costs reduced by 50%, an increased knowledge amongst the stakeholders 

and first commercial installation e.g. for hospitals and hotels. By 2030, BISTS should 

become a standard solution and solar active houses (SAH) should have more than 50% of 

their heating demand covered by BISTS as the standard for new buildings. By 2050, solar 

active houses should dominate the building stock with one third of the heat demand of 

buildings covered by building-integrated STS. Furthermore, urban planners and software 

tools should include BISTS and heat networks in their plans. Of course it is not yet clear 

which technologies will finally be contributing by 2050 as BISTS are and will be in 

competition with other technologies such as PV and wind turbines. 

The most important focus for 2020 is the effective dissemination and education for builders, 

architects and planners. They need to understand the benefits of BISTS and know how to use 

them just as they would for any other parts of the building. At the same time, optimized 

public incentives should stimulate the market. Intelligent support for architects and planners 

needs to be developed, especially for the early stages of planning. By analysing numerous 

real BIST projects in depth, the most economic BIST solutions can be recommended. 

The second most important research goal is to develop further absorber or collector 

technologies that have a long lifetime, an easy and failsafe installation and appealing 

aesthetics, while being mass manufactured industrially. The highest potential of reducing the 

BISTS prices is to develop new business models that omit the traditional three-stage 

distribution and use synergies of the labour on-site.  

At the same time, specialized BIST solutions should be developed in order to penetrate wider 

markets from their current respective niches. In general, holistic approaches are needed which 

focus on a certain BISTS research topics but take the remaining research topics into account, 

too. A graphical summary of the most important research topics is presented in  

Figure 5.1.1. 

The main conclusions that are derived from the COST Action TU1205 are the following: 

 

1. Because of the developments in legislation (EU Directives), the fact that people get 

more sensitive to the environmental problems related to the burning of fossil fuels and 

economic benefits that they offer, renewables will be used more extensively in 

buildings in the coming years. 

2. Building integration offer a viable alternative to the way solar thermal systems are 

currently installed in buildings. 

3. BISTS can offer nice alternatives to improve the aesthetic appearance of buildings. 

4. BISTS can be combined with building renovation offering better insulation, better 

appearance of the building and the production of more thermal energy which can be 

used for the heating and cooling building sa well as for the preparation of domestic 

hot water. 
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5. There are a variety of ideas/methods that this building integration that can achieve. 

Some of them are presented in Section 4 of this handbook. 

6. The design and implementation of BISTS is different but not more difficult than the 

traditional application of solar thermal systems. 

7. Conventional solar thermal installations are quite simple and BISTS can be more 

complex than building added solar thermal systems (BASTS) if they are not done 

right. 

 

 

 
 

Figure 5.1.1 Graphical summary of the most important research topics (Cappel et al., 2015). 
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 Mass produced (partly) prefabricated ST façades

 New business models

 Cost 50 % of today

 BIST first established in residential sector (SAH with 50 % solar)

 First commercial solar facades for hospitals, hotels, etc.

 Special collectors demonstrated for niche markets

 More know-how among architects and installers, less complexity

 BIST is one standard solution for 

refurbishment of residential and non-

residential buildings

 SAH (high solar frac.) standard for new 

buildings

 Mass production for special collectors 

 First heat networks with BIST demonstrated

 SAH standard for building stock

 20 - 34 % of all buildings heat demand 

covered by (BI)ST

 BIST and heat networks integrated into 

national or international energy system

 BIST in standard tools for 

urban planners

Questions of stakeholders

Include BIST in education & training 

Choice of technology, dimensioning for most typical cases (residential)

Include in architects’ fee structure 

For special collectors and buildings

Dissemination & translation of existing know-how e.g. via [4]

Software & simulations

In depth analysis allocating BIST technology to dedicated 

application, taking building physics into account

Simulations & optimisation on district level
Consider heat networks

Consider glare
Derive rules of thumb, easy-to-use interfaces

New business models & boundary conditions

Optimized cooperation of the stakeholders and sales structure 

Recommendations for product placement, calculation of risk (insurance)

Optimized public support for market-penetration

Prefabrication

New factories for prefabricated façade elements with BIST

Integration of standard products in prefabricated houses

Tool to digitalise geometry of facades, hydraulic optimisation

New materials & products

Adapt products towards individual measures and mass production

Inexpensive materials

Individual direct-flow absorbers, bionic structures

Stagnation-proof coll. design

Characterisation of air gaps between absorber and wall

Evaluation of new decentralized hybrid systems (micro heat pumps, BIPVT)

Heat pipes for collector applications, connection to hydraulics

Adapt BIST design for easy certification as building product

Hydraulics

Optimisation of flow behaviour for 

large collector arrays

Investigation of boundary conditions 

that require pressure equalisation

Computer based tool 

optimising building process

Integration of valves in 

single absorbers Self-adjusting valves for

matched-flow

Expansion of bionic 

structures to the 

full building skin

Special solutions, multifunctional façades

Switchable layers

Switchable absorbers

Switchable (semi-)transparency

Switchable energy 

management

Easy certification for innovative multifunctional building envelopes

Solar thermal activation of innovative architectural concepts

Vacuum insulating 

glass


