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Background and Objectives

= Background

Pro solar thermal cooling development in Austria:
« High quality products available (solar thermal collectors, absorption

chillers)

* Internationally recognised know-how (Universities, research institutions,

system planning and installation)

Contra solar thermal cooling development in Austria:

«  Existing know-how concentrates on few institutions and companies
« Few demonstration sites with mainly research character available

« Development path and necessary measures are not clear defined

= Objectives

lllustration of possible technology development until 2030 and therefore
necessary measures

Investigation of market potentials for relevant technologies

Position clarification of solar thermal cooling for future energy supply systems
In Austria
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Methodology

= Following approach was accomplished to develop the technology
roadmap:
1. Investigation of initial position

« Existing solar thermal cooling plants in Austria (technical data, cost data,
weak points)

e Compilation of current relevant R&D results, studies and roadmaps
2. Expert workshops

e Scenarios for market and technological development

e Scenarios for Austrian market relevance and cost trends
3. Evaluation by market players

« Interviews with component manufacturers (solar thermal collectors, ab-
/adsorption chillers, ventilation systems, storages, control etc.), real
estate developers, planners and research institutions

4. Packages of measures
« Technology development, market penetration and innovation promotion

* Division in short-term (1-5 years) and middle-/long-term (10-20 years)
packages of measures
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= Increase of electricity consumption in Austria caused by air-
conditioning of buildings in Austria*
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* Haas R., et al., Warme und Kélte aus Erneuerbaren 2030, Dachverband Energie Klima, Energy Economics
Group, Wien, 2007
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Results

= Scenarios of CO2-Savings by solar thermal cooling systems for
2030 depending on:

« Substitution of electricity consumption caused by conventional cooling
technologies (5%, 10%, 20%)

* Energy performance of solar thermal cooling system (COPel)
—> only cold side of solar thermal cooling system

Substituation of electricity - A A
consumption caused by Scenarlo. 1 Scenarlo.z. Scenar|0.3.
conventional cooling technologies 20 % Savings 40% Savings 60 % Savings
COPel 2.7-35 COPel 3,4-4,4 COPel 4,5-5,8 COPel 6,8-8,8
% GWh/a GWh/a | tCO2/a | GWh/a | tCO2/a | GWh/a tCO2/a
5 93,8 18,8 12.750 37,5 25.500 56,25 38.250
10 187,5 37,5 25500 750 | 51000 112,5 76500
20 375,0 750 |(51.000)| 1500 [(102.000)] 225  [(153.000))
— — —
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Results

= Calculated specific energy supply by solar thermal cooling systems in
Austria (source: ROCOCO-Project*):
» Different applications: hospital, hotel, office building, commercial building

e Using different collector types: flat plat collectors (FPC) or evacuated tube
collectors (ETC)
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*Preisler A., Selke T., Sis0 L., LeDenn A., Ungerbock R., ROCOCO — Reduction of Costs of Solar Cooling
Systems, European Project in 6th Framework Program, TREN/05/FP6EN/SO7.54855/020094, Specific
Support Action, Wien, 06/2008
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Results

= CO02-Saving of high potential solar thermal cooling systems in
Austria for cooling demand in 2030:

» Scenario with 20% Substitution of electricity consumption caused by
conventional cooling technologies

* High energy performance (COPel >7)
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Short-term packages of measures for technology development

/adsorption
chillers

Heat rejection

eImplementation of direct heat rejection in absorption chillers \
*Reduction of heat exchanger surfaces due to higher driving temperatures
<Risk of lithium bromide crystallisation on heat exchanger

*Optimization of material and heat transfer

eUsage of auxiliary gases

More involvement of manufacture to optimize heat rejection devices
=Usage of energy efficient motors

*Optimization of fan geometry

=Analyses of improvement potential by variable speed control of fans
eCascaded heat rejection

*Research activities in liquid desiccant
eDevelopment of energy efficient water treatment systems
*Measures against corrosion risk

=More stability of process

<Development of improved control strategies
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Short-term packages of measures for technology development

\
=Further development of flat plate collectors until 100 °C

*Developments of appropriate anti-freeze mixtures for vacuum tube collectors
Solar «Development of film based concentrated collectors

thermal : 5
system Pumps and valves applicable for 150 — 200 °C -
\
<Development of PCM storages (hot and cold water storages)
<Development of sorption storages
Storages
J
=Integrated planning \

=Complete system optimization

eAdaptation of mass flow rates

<Development of hybrid systems

<Development of package solutions

«Standardisation of system design

=Standardisation of control /

System
optimization
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Medium-/long-term packages of measures for technology
development

\
=Development of high efficient heat exchanger for direct heat rejection
2 *Development of direct air-cooled absorption chillers with low driving
/adsorption temperatures ]
chillers
N
*R&D activities to optimise heat rejection devices : size, hygienic issues,
electricity demand, maintenance, noise emissions, safety, usage of heat
Heat rejection energy, alternative heat rejection also for large plants
rejection J
N
<Development of high efficient flat plat collectors, vacuum tube collectors and
<ol 10 film based concentrated collectors with corresponding hydraulics
system J
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Medium-/long-term packages of measures for technology

development

Storages

System
optimization

*Research in new materials
«Optimization of material and heat transfer
<Development tools for dynamic behaviour

«Standardized hydraulic concepts

«Standardised quality criteria for system optimization
«Standardised design of hybrid systems

=Package solutions for a large range of capacities
<Development of simple software tools for system design
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Short-term packages of measures for market penetration

<Formation of representation of interests “IG-Solar Cooling”

Representation
of interests

eData access: Funding program of minimum monitoring with publication at “IG-

Solar Cooling”
Demonstration *Plant oper_a_tlon: Concep?t for obllgatgry remote control
plants =Comparability of plants: Categorisation of plants

«Sales and distribution: Display of political will for this technology by applicatio}
in public buildings and intensive funding

eInformation material: Compilation of experienced data and experiences from
operation

eTraining and Education: Continuing and enlarging of existing activities

PIEEIEIl  (Universities of Applied Science, Training of manufacturer)

activities <Design tools: Preparation of schemes, standard values, decision guidance etc.

eAwareness raising: Basic information about solar cooling by the media, a
hotline, technical tours etc; Keeping positive image /
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Medium-/long-term packages of measures for market

=Strengthening representation of interests

<Data access: Development of planning standards, seal of quality

=Plant operation: Promotion of standardised optimization procedures and
ongoing maintenance

Comparability of plants: Development of key figures; decision support in
concept phase

=Sales and distribution: Package solutions; Creation of strong customer demarD

eInformation material: Preparation and distribution of easy to understand
information for different target groups

=Training and Education: Development of education plan for Universities,
Universities of Applied Science, certified trainings for planner and installer

<Design tools: Preparation of schemes, standard values, decision guidance etc.

eAwareness raising: continuous information for user and professionals )
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Short-term packages of measures to promote innovation

<Development of a priority program for solar thermal cooling
*Research at component level and system level

R&D funding
\
<Allocation of budgetary funds for 100 installations in Austria to reduce
waiting times for innovation funding
WESIENE «Fynding for planning and monitoring processes
promotion i
=Energy monitoring of the installations by remote control as well as %
monitoring evaluation for quality assurance
=1 =Modification of funding scheme into % investment funding and %
Sty performance funding )
~\
<Evaluation of coupling possibilities between solar thermal cooling and other
Coupling technologies (e.g. district heating, waste heat)
funding J
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Medium-/long-term packages of measures to promote innovation

™\

eInterconnection of funding rate for solar cooling systems to economically
Sl  competitiveness with conventional cooling systems

promotion ,
N
_ <Development of quality level which should become in the long term a
Quality seal of quality
dependent
funding J
N

«Scenarios of electricity demand coupled with cooling demand
*Regional and global market of national components and services
*Possible economic relations in context with global market

Potential
Studies




AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY

TOMORROW TODAY

Conclusions

18

Technology strength in solar thermal cooling was built up in the last 5 to 10
years in Austria

Goal now is to get from currently few demonstration sites into a broader
market penetration with competitive plants to compression cooling

DEC Technology has high potential in Austria especially in winter, due to heat
and humidity recovery

CO2-savings of solar thermal cooling systems in Austria are mainly achieved
by hot water preparation and heating support, not by the cold side
Recommended measures:
— R&D on component and system level to increase COPel of systems
— Initiation of solar thermal cooling funding program
— Investment funding for demonstration sites with high replicability
—  Setting up quality assurance procedures

Training and education measures for planners and installers
Flnal Report (German) will be available until May 2012 at:
www.energiesystemederzukunft.at




