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Methodology
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Results
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Methodology

Analyse state of the art

Define vision based on previous studies on potential for ST
Define design space containing all systems

Expand the design space

Define evaluation space

Identify R&D topics for individual parameters

Prioritise topics according to vision
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Market and potential

ESTIF: Market 2013 [1]
BSW: Fahrplan Solarwarme [2]
ESTIF: Potential of ST in Europe [3]

RHC documents: Strategic research agenda,
implementation roadmap, etc. [4]

REMod studies from A. Palzer, HM. Henning [5]

Today usually roof mounted conventional collectors

Few BIST

ST is important for renewable energy systems

Large areas of the building envelope should be activated
PV better on roof, ST better on facade
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Vision

UPTO

2030

UPTO
2050

(partly) prefabricated solar
thermal facades available as mass
produced products, also in
prefabricated houses

New business models

Cost 50 % of today

BIST first establishedin
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 with high
heat demand

SAH with high solar fraction has
become the standard for new
buildings

Mass production for special
collector facades (semi-transparent,
switchable)

First heat networks with BIST
demonstrated

SAH with high solar fractions as
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

Solar engineering as standard tool
for urban planners
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Design space

BIST

physics

technical development

building process

dissemination

political issues

psycho-social issues
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Physics

physics

solar radiation

optics

heat transfer

hydraulics

moisture transfer

- degradation
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Evaluation space

Functionality
Aesthetics

Ecological aspects
Economics
Availability/Feasibility
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Results: Choice of technology

In-depth analysis for
allocating BIST solution
and application,
comparison with other
heating techniques,
identify niche markets
for special collectors

Development of heat
pipe facade collectors

BIPVT collectors,
Individual geometries,
Mass production
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Results: Glazing / cover
2020/ 2030 2050

Polymeric covers for
inexpensive collectors

Further development of
architecturally appealing
surfaces on macro,
micro and nano scale

New low-E coatings for
collectors with several
covers

Optimized arrangement Switchable layers,
of glazing layers and switchable energy
coatings for (semi-) management in

transparent and multifunctional
translucent collectors facades

Transparent direct flow
collector with heat
transfer medium
between glass panes

Vacuum insulating glass
(e.g. for vacuum flat
plate collectors)
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Results: Absorber

New methods allowing
individual geometries
but also mass

production, 2 _
direct flow  Further develop bionic

concepts structures

Zigzag absorber design
for high rise buldings

Evaluation of most
common building
materials for a ST
application (integrated
in plaster, concrete, etc.)

Polymeric absorbers
together with a
stagnation proof
collector design

woven fabric

Semi-transparent and
switchable (moveable)
absorber designs (might
require heat pipes)

New absorber materials,
polymeric foil,
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Results: Hydraulic interconnection of collectors

Investigation of flow
behavior for large
collector arrays with
different sizes,
Optimization

of used area

and thermal  computer based tool
behavior assisting planners and
installers and improving

Investigation b pyilding process

of boundary
conditions that
require pressure
equalization, rating of
losses if ignored

Development of
connection of heat pipes
to the hydraulic circuit,
optimization according
to fast, fail-safe building
processes
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Results: Hydraulic interconnection of collectors

Integrate valves for
pressure equalization in
single

Self-adjusting valves for
absorbers

matched-flow control

Expansion of bionic

structures from single
absorbers to a bionic
solar thermal building
envelope

Uniform plug and
function connections for
the whole

, Also for the connection
heating system

to heat networks
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Results: Building process

Integrate solar
technologies in
architects’ fee structure
(in Germany: HOAI)

Develop BIM and
integrate models
for BIST

New business models
solving problems related
to different crafts
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Results: Education and training

Distribution and
tranlation of existing
knowledge

Promote best-practice
BIST in the media
adapted to different
target groups

Use of new media,
videos for installation,
internet, smartphones

Include BIST in architects
and planners academic
education

Skill trainings for
craftsmen

(e.g. carpenters) to also
become solar installers

Architectural
competitions dedicated
to BIST
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Conclusions: Most important future R&D

BIST education, dissemination, e.g. with
www.building-integrated-solar-thermal.com

Assisting the stakeholders in the building process by recommendations,
guidelines and software (e.g. for dimensioning and first calculations)

The valley of death

Innovative products, improved (individual) aesthetics, mass produced,
new materials

Special solutions for future multifunctional facades
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Thank you for your attention!

Fraunhofer Institute for Solar Energy Systems ISE

Christoph Cappel

www.ise.fraunhofer.de

christoph.cappel@ise.fraunhofer.de

20

\

~ Fraunhofer
ISE



