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Introduction

e Buildings account for 40% of the total primary energy
requirements in the EU.

e The Renewable Energy Framework Directive sets a 20%
target for renewables by 2020.

 This lead to the implementation of the Energy
Performance of Buildings Directive (EPBD).

e Recast of EPBD specifies that by the year 2020 the
buildings in EU should be of nearly zero energy
consumption.

e RES and STS are expected to take a leading role and
thus create a new era of renewables in buildings.
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What is Building Integration of Solar Thermal
Systems

e A solar thermal system is considered to be building
integrated, if for a building component this is a
prerequisite for the integrity of the building’s
functionality.

e If the building integrated STS is dismounted,
dismounting includes or affects the adjacent building
component which will have to be replaced partly or
totally by a conventional/appropriate building
component.
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BISTS must provide a combination of the
following:
1. Mechanical rigidity and structural integrity.

2. Weather impact protection from rain, snow, wind
and hail.

3. Energy economy, such as useful thermal energy, but
also shading and thermal insulation.

4. Life expectancy from the various materials involved
(at least equal to the life of the building)

5. Fire protection
6. Noise protection.
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COST Action TU1205
e This Action examines BISTS an

e Transport and Urban Development (TUD) Domain
(2013-2017)

e Currently 22 EU countries participating plus two
non-COST countries, USA and Canada

e As part of this Action initially a survey was carried
out to collect case studies for systems installed
worldwide-Some typical cases are presented here.
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Integration of STC in a pitched roof (Caixa Geral
de Depositos, bank headquarters), Lisbon
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Operating Control Centre of BRISA,
(Carcavelos) Lisbon
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Bombardier (Canadair Facnllty) Montreal

One of the mostly used system
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In 1996 it was the largest solar air heating system
in the world. The solar installation was integrated
on the extensive renovations that were needed to
improve the indoor air quality and the appearance

Lmmm Of the aged buildings of the complex.



Same principle
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Dr. David Suzuki Public School
Windsor, Ontario, Canada '

'\ Avon Theatre, Stratford, Ontario, Canada

\ Erlangen City Hall, Germany




Other applications in Canada

 Health Canada,
- Ontario, Canada

Greater Toronto
Airport Authority,
Ontario, Canada

Fred Douglas Place, Winnipeg,
Manitoba, Canada




Applications in USA
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s = Wal-Mart, Denver,
FedEx, Colorado, USA CO. USA

= B
St Louis County's Hibbing Courthouse
Annex, MN, USA




Applications in Europe




BIST in social
housing (Paris)

Ext. .

1 — Outer pane: Extra white glass, thermally tempered

2 - Argon filling

3 —Inner pane: Float glass tempered with a low-e soft
coating (pos.3)

4 — Aluminium strips with PVD silver coating (one side)
reflectors: 98% visible light — 95% total reflection

6- One piece copper serpentine with warm transfer fluid
7 — Aluminium N-shape profiles with a solar selective
absorber coating




OM solar integrated dwelling

i Solar V-shaped

heat-collecting metal roof
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Sunlighthouse, Pressbaum, Austria

e BISTS give architects new tools to express their
creativity abilities
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BISTS -
Classification B

Building details

<-

Mewvw Build or Refurbich

v

Building type (residential, commerdal, tertizry, industrial or other)

k .
hounting structure (fagade, roof or other)

------------------------------------------------------------------- =
Collector details |
— i
Customized or proprietary i
Collector area, Thermal mechanism, | |
Aperture Cover, Collector profile/shape, i
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e —— | p—— :
Surface _________________-[____ Architectural E ___J senvices i j __________ Ther ma storage
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Supplementary factors i
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BISTS Taxonomy

Installed element

Facade Roof Other
New Retrofit New Retrofit MNew Retrofit
Air heating & | Active . -
ventilation '
Passive =
AlR Space Active
heating
Passive
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BOOK: OVERVIEW OF BISTS STATE OF
THE ART, MODELS AND APPLICATIONS

COST Action TU1205:
Building Integration of Solar Thermal Systems (BISTS)

o

Overview of BISTS State of the Art, Models and
Applications

Emgmnhhng:mm%niﬂrwﬂmmgymdnmemm
therefore developing effective enerzy alfernatives is mmperative. Solar thermal systems (ST5)
will have a main rale to play as they contribute directly to the heating and cooling of boildings
and the provision of domestic hot water. 5T3 are typically mounted on building roofs with no
attempt to incarparate them into the boilding envelope, creating aesthetic challenges and space

mailability problems. mmm&mmmmmmmmﬁm
threugh crftical review, experimentation, somdation and demenstation of viable systems for
full incorporation and integration mto the maditional uilding emvelope. Viable solutions will
alse consider ecopomic comsiaints, resulting in cost effective Building Inteprated 3TS.
Addinionally, factors like structural impeprsry, weather mmpact protection, fire and moise
protection will be comsidered The most important benefit of this Action is the increased
adoption of RES in buildings. Three genenic European regions are considered: Southem
Mediterranean, Cenmal Continental and Northemn Mantime Europe, to fully explors the Pan-
European mature of 5T5 intepration The Action consortium presents a crfical mass of
European knowledze, expertise. resources, skills and FkD m the area of STS. supporting

OVERVIEW OF BISTS STATE OF THE ART, MODELS @WW?:M
AND APPLICATIONS Domain: Transpert and Urban Development (TUD).

hitp:/www cost en/C0ST  Actionsiud (A ctions TII1305

Couniries participating: Ausmia, Balgum, Bulpama, Cypras, Demmark, France, Germany,
COST Action TU1205 (BISTS) e e T =

Fil gram = SE EUROPEAN COOPERATION

¥ u " ﬁ
o Building Integration of Solar Thermal Systems - COST s 5Upported by the EU - E D 5 t

K SCIFRCE &K TECHRKOE O

l-_-JRDPEAN COOPERATION
IN SCIEMCF AND TECHNOLOGY

II.“M“.EDEE ® Punlished by: Cyprus University of Techsology, Department of Mechasical Engieering and

ISBN: 978-0963-697-16-8 March 2015



Commercial Products
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Thermoslate
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Englert Solar Sandwich




Panotron

Direct Current DC

Databus

Control unit
I Alternative Current AC

= 3
3 e
t vl
R .
Own use Injection into Electrical Warm water for Heat pump for
110/230 VAC public network  service station heating natural brine water
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http://soltechenergy.se/files/2011/04/Sammankoppling.jpg
http://soltechenergy.se/files/2011/04/Sammankoppling.jpg
http://soltechenergy.se/files/2011/04/Fr%C3%A5n-sidan.jpg
http://soltechenergy.se/files/2011/04/Fr%C3%A5n-sidan.jpg
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Kingspan facade solar air heater




Citrin Solar

Location: Moosburg, Germany
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The collector system is a commercial product
for roof application. In this example it was used
as a demonstration in a facade application.




New Systems
Developed within the Action
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Flat-plate collector — Facade & Roof

Glazin Insulation Plaster Glazing Insulation Plaster

\_ ;/Air

-

e
EEEEER)
L,
il 2

L
L

e
et
LREERR)
LREER)
LREER)
L,
L,
L
L
e
e

- - [
Inside Outside

- =Sy [
LREERR)
- - b

/o /

Header and riser  Brick

Qutside Inside




Concentrating PV/T Double Glazing
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ic/Solar Thermal

(HyPV/T) Facade Module

Hybrid Photovolta
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Evacuated tube collectors

Porter School of Environmental Studies, I
Tel Aviv, Israel '
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You cannot harness a wild BEAST
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But you can use BISTS to harness
the immense power of the sun




More details:

e COST web page:
www.cost.eu/domains actions/tud/Actions/
TU1205

e Action web page:

e http://www.tu1205-bists.eu/
(includes case studies)

 Thank you for your attention.
 Any questions please????
e Soteris Kalogirou: Email: soteris.kalogirou@-cut.ac.cy
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