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Application Worldwide
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7.1%

B United States / Canada
4.1% Asia excl. China
2.7%

B Latin America

2.1% [ Australia / New Zealand
2.0% & MENA Region
_—0.4% WM Sub-Sahara Africa

Asia excluding China: India, Japan, Korea South, Taiwan, Thailand

Latin America: Brazil, Chile, Mexico, Uruguay

Europe: EuU 27, Albania, Macedonia, Norway, Switzerland, Turkey
MENA Region: [srael, Jordan, Lebanon, Morocco, Tunisia

Sub-Sahara Africa: Mozambique, Namibia, South Africa, Zimbabwe

Share of the total installed capacity in operation (glazed and unglazed water and air collectors)
by economic region atthe end of 2011

14/41



K

SZENT ISTVAN

EGYETEM

Solar Heat Worldwide - 2012

GEPESZMERNOKI KAR
DOLLO

D

Teljes kapacitas: 268,1 GW

Beépitett 6sszes kollektor feltlet: 383 mill. th
Eves energiahozam: 225 TWh

Olaj egyenertek megtakaritas: 24 mill. tonna

CO, kibocsajtas megtakaritas: 73,7 mill. tonna
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Total capacity in operation [GWg], [GWw] and produced energy [TWhg/a], [TWhy,/a], 2012
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Status of the Use of
Solar Thermal Energy in Europe

Mainly in use in Europe:
solar domestic hot water systems

« Growing share of combined systems for DHW and
room heating support in Central Europe
(especially in Austria, Germany, France)

«  Growing number of Collective (large) systems for
multi family houses, hotels, hospitals etc.

« Plastic absorber for swimming pools are in use in
Central Europe

Several solar district heating systems with and
without seasonal storage are used in Central and
Northern Europe

« Some pilot plants for process heating are working

About 200 pilot plants for solar thermal assisted
cooling are installed in Europe
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Standard System for Domestic Hot Water Production

Typical data for Germany Typical data for
{4-person household) Southern Europe
* Forced circulation *Thermosyphon system

» 5-6m? collector area «2-4 m2 collector area
« 300-400 I. solar storage tank

+80-150 I. storage tank
» Costs ~ €4,000 - 5,000
incl. installation *Natural circulation

......

Flat-plate or vacuum

tube collector j
Solar station .. 3 l

with controls L=
and ckculation | Sl LAl Water boiler:
pump : oil, gas

naw: wood pallets
rarely: elec. power

Cold water inlat
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DHW system with

flat-plate collectors (left) and
vacuum tube collectors (right)
in German single-family homes
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Typical Solar Thermal Combi System

Solar station with
controls and
circulation pumg

Flat-plate or vacuum tube collecior

Combin olar thermal m_for DHW
and auxiliary room heating (typical for
Austria, Germany, France)

* B-15m? collector area

« 500-1,000 liters combined storage
+ Costs ~ €10,000 - 15,000

* Forced circulation system

Combi storage

M

Buffer storage Cold water infet
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Left: combined solar thermal system for DHW and room heating support
Right: PV system, combined with skylights
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Special Know-how in Large Scale Solar Thermal Systems

Large solar thermal systems for mulli
family houses, hotels, hospitals, nursing
homes etc. must to be designed well

German companies have a lot of
experience and offer matured systems
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Old People's Home in Jena - 240 m? Collectg

.........
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= 1,300 m? roof surface

- 1,000 m2 active
collector surface
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Promising Technology:

Solar Assisted Cooling

« Solar thermal driven cooling machines

» Cooling demand and solar supply are fitting well

» There are already more than 200 pilot systems
installed in Europe

« Small systems for office buildings and
one/two-family houses are under development

25/41



[%3 Termikus napenergia-hasznositas europai helyzetkep

SZENT ISTVAN
EGYETEM
N

GEPESZMERNOKI KAR
GODOLLO

Solar Cooling System for the German BMVBW
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Solar District Heating will
play a big role in the future

& Soliles

IR : .:.__' : e o
. , . I | ‘ S 2 . s N G

Solar disctrict heating, Marstal, Denmark I J:'ﬂi-'n! l' - A
17,000 m2 collector area @ Arcon 12,000 m?® seasonal storage, Friedrichshafen, Germany
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Large Scale Solar Thermal Heating and Cooling

Example: Aus

28/41



®

SZENT ISTVAN
EGYETEM
N

GEPESZMERNOKI KAR
GODOLLO

Termikus napenergia-hasznositas europai helyzetkep

Solar Thermal Vision 2030

The European Renewable Heating & Cooling
Technology Platform RHC-ETP developed
following vision for solar thermal energy

New buildings

100% solar heated buildings will be
the building standard

Existing building stock

Solar refurbished buildings,
> 50% solar heated, will be the most cost
effective way to refurbish the building stock

Industrial and agricultural applications
solar thermal systems will cover
process heating and cooling demands

Overall goal:
Cover 50% of the low temperature need

up to 250°C with solar thermal
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New Buildings
100% solar heated buildings
will become the building standard

Components:

« the entire roof is covered by solar collectors
— Solar thermal and photovoltaics

+ the facade is used to harvest
solar energy

* seasonal heat storage
= active heating system

« compact units for solar heating
and cooling

« very well insulated
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Vision EXxisting Building Stock: Active Solar Renovation
Cheapest way of renovation

» >70% of heat demand is covered
by solar thermal energy

« Renovation with multi function
modules for roof and facade:
— Insulation and solar collector

— Solar thermal (air and liguid)
and Photovoltaic modules

« Seasonal storage
» Solar assisted cooling

» Remaining heat demand will be
covered by wood pellets or district
heating with renewable energy
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The aim for 2020: 1 m? collector per inhabitant in Europe

* |ncrease the market volume from 2 to 80 GWth
(3 to 110 Mio m?, about 30 Bin Euro turnover)

= Average market growth: 34% annually

» Increase the total installed ST power from 13 to 340 GWth
— Factor 25 in power and energy production by ST

1 m?/inhabitant

— Capacity building in industry and R&D
— Innovations
— Cost reduction

2020: 340 GWth
Total installed solar thermal power in Europe

13
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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In future the building envelope is not only used for protection
and aesthetics but also for absorption of solar energy and
therefore supplying the building with energy
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Key component: the solar thermal collector

- Solar salely g
Air collector R s
1. Soler PV cels
! Rivood absorba
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Exhaust apaning

Suuiee!  Grafimer Solar
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Wignar & Co Evacuated tube collector

Flat plate collector e

34/41



[%3 Termikus napenergia-hasznositas europai helyzetkep

SZENT ISTVAN
EGYETEM
N

GEPESZMERNOKI KAR
GODOLLO

Continuous improvements in the Solar Thermal Technology

& slanod. sunsaec!

Baroline {ube Systems

Selective absorber coating

2 Wil

D KEE Koblekioma

New col Iec*tr design High efficient solar pumps
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Solar Thermal Innovations in Europe

Stratified, seasonal, and latent heat storage tanks
Anti-reflective glass

Sputter process for absorber coating

New collector types (improved functionality and design)
Improved piping connecting collectors and storage tanks
Control system technology, heat transfer fluids, solar pumping
Solar cooling, high-temperature collectors

Targets

-

Higher solar fraction of heat supply in buildings
Higher efficiency at lower costs

Improved integration into the heating system and the building
envelope
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