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Abstract 
 
Aim of the project is the development of a technology roadmap for Solar Assisted Air 
Conditioning in Austria involving the relevant market player. The technology 
development should be described in short term, medium term, and long term goals 
as well as the connected market relevance for Austria and the economic 
development of this technology. The roadmap contains a survey of the initial position 
and a list of measures to be taken, developed by means of expert workshops and 
personal interviews. The project is currently in progress, but it figured out, that the 
classification of systems and applications and the allocated subsidies for the 
occurring differential costs play a very important role. Linked activities concerning 
solar thermal collectors, operating substances - cycles and heat rejection devices are 
the most necessary measures for the future of solar thermal cooling in Austria. 
 
 
Introduction 
 
Worldwide the cooling and Air Conditioning demand of buildings becomes more and 
more important. A current study1 is predicting a dramatical increase on energy 
demand for cooling and Air Conditioning of buildings also for Austria: The electricity 
consumption for Air Conditioning in Austria was estimated by a so called bottom- up 
model. This model is based on the Air Conditioning equipment stock in the year 2030 
on the one hand, and on the other hand on the specific energy consumption for 
active Air Conditioning. The model results in values of 970 GWh for the year 2020 
and 1.875 GWh for the year 2030. Furthermore it was assumed that 30% of the 
above mentioned values for the year 2030 can be substituted by heat pumps with 
earth cold and further 30% can be substituted by solar cooling. Moreover, the higher 
electricity demand for cooling of buildings causes summer peaks, which may lead to 
high electricity prices and grid connected problems as black- outs. To work against 
this development on the one hand the cooling demand of buildings must be kept as 
low as possible, on the other hand the remaining cooling demand must be covered 
with alternative, environmentally friendly cooling technologies. 
 



Aim of the project is the development of a technology roadmap for solar thermal 
cooling in Austria involving the relevant market player. The main content of the 
technology roadmap are the compilation of the actual position, identification of market 
potential, technology development and the necessary measures for it. 
 
The project is carried out by a consortium consisting of Austria Solar Innovation 
Center – ASiC, Austrian Institute of Technology - AIT and Austrian Energy Agency - 
AEA. 
 
ASIC is a non profit organisation, financially supported by the local government of 
upper Austria, the municipality of Wels and local companies. The R&D institute 
executes measurement and monitoring tasks in the fields of solar thermal systems 
and various research activities on experimental plants. ASiC covers the measuring 
and monitoring of solar thermal components and is accredited test center for the 
measurements on solar thermal collectors according to ÖNORM EN 12975-2. 
 
The Austrian Institute of Technology (AIT), former arsenal research, division 
Sustainable Thermal Energy Systems, provides high-quality research services in the 
field of thermal energy systems. The strategic focus is on systems for providing 
thermal energy for the built environment, with the emphasis on solar thermal systems 
as well as thermal heat pump and ventilation technology. 
 
The Austrian Energy Agency (AEA) is a non profit energy research and policy 
institution. Its mission is to promote rational use of energy and stimulation of 
renewable energy sources and of innovative technologies. 
 
The project was further carried out with close collaboration to AEE- Institute for 
Sustainable Technologies and Podesser Consulting. 
 
 
Methods/ Approach 
 
The question - why another roadmap for solar thermal applications - can be 
answered with the following issues: 
� To define clear targets on the way to solar assisted Air Conditioning: 

Technology Development - what is the position of Austria? 
Economic Development – resulting market relevance for Austria 
Energy Supply – when is something noticeable? 

� To create a position paper and therefore a direction sign for political decisions 
concerning energy and technology 

 
It’s only possible to hit one’s target if the target is well known! 
 



The technology development should be described in short term, medium term, and 
long term goals as well as the connected market relevance for Austria and the 
economic development of this technology. Scenarios for a useful interaction with 
other sustainable thermal cooling technologies like cooling with district heating will be 
analysed to clarify the future position of solar thermal cooling in the Austrian energy 
supply. The market player of this technology go from component producer (solar 
thermal collector, ab-/ adsorption cooling machines, ventilation components, storage, 
control, etc.) business enterprises (hotels, breweries, laundries, supermarkets, etc.), 
building developer and consultancy engineers to research institutions, energy 
agencies and political decision maker. All of these groups will be involved in the 
development of the technology roadmap by expert workshops and interviews. 
 
Figure 1 shows the work packages and the detailed milestones at a glance.  
 
 

 
Figure 1: Work packages and milestones 
 
 



Current results: 
 
The active project work started in autumn 2008, managed by the Austrian Institute of 
Technology: The initial position concerning Technology which is commonly well 
known, and consist, in a general survey, of photovoltaic driven compression systems 
and solar thermal driven sorption systems (Absorption, Adsorption, DEC and Liquid 
DEC). The solar thermal driven sorption systems are mostly driven by flat plate 
collectors in connection with hot- or cold water storages. It should be pointed out that 
the actual costs in the work package “Survey of initial position” are taken from the 
EU- Project ROCOCO2: The investment costs, relating to electically driven 
compression systems vary from 300% to 625% for Absorption Systems, and 100% 
for DEC Sytems. The operating costs (20 years) vary from 25% to 210% for 
Absorption Systems, and 5% to 39% for DEC Sytems, also relating to electically 
driven compression systems. The current cost situation will be fundamental revised in 
the course of the Personal Interviews with the relevant market players in autumn 
2009. Concerning applications the initial Position amounts 19 existing installations in 
Austria, mostly for supplying offices and seminar rooms, and mostly demonstration or 
pilot plants. Figure 2 shows the distribution of those installations regarding 
technology. 
 

 
Figure 2: 19 existing installations in Austria 
 
The already cited study1 predicts a shift of only 9,5 % of the existing building stock in 
Austria. The dramatically increase on energy demand for cooling and Air 
Conditioning of buildings in Austria results in a huge potential for Solar Air 
Conditioning installations, especially for residential buildings. It should be mentioned, 
that the highest energy saving rations can be achieved with installations for solar 
thermal DHW preparation, solar assisted heating and Air Conditioning. 
 
The energy consumption for Air Conditioning, known from southern Europe 
represents a new challenge for Austria. In some categories of service buildings (e.g. 
large office buildings, large hospitals etc.) air conditioning systems already exist also 
in Austria, but a broad market diffusion of the air conditioning units, also in residential 
buildings, is a new development. 
 



The Initial Position relating to Existing Strategies is dominated by statistics 
concerning the solar thermal market in Austria: Compared to other countries Austria 
has a very diversified market: The installations which are currently under operation 
consist of 62% domestic hot water installations in single family houses, 26% 
installations for domestic hot water and space heating, plus 9% installations on multi-
family houses respectively with district heating connection. About 1% of the 
cumulative solar thermal collector surface is installed in commercial and industrial 
applications. The installed solar thermal collector surface during the year 2007 
consists of 47% installations for domestic hot water and 53% installations for 
domestic hot water and space heating. 
 
Furthermore the technology Solar Air Conditioning has to be developed and 
deployed besides other new applications like active solar building, the active solar 
renovation, industrial applications up to 250 °C an d solar heat for district heating3. 
 
Before organising the expert workshops the project team agreed to define Central 
Questions for the categories Technology, Market Development and Subsidies. 
 
Workshop 1 happened in February 2009 with 25 participants and the main ambition 
to define a target figure referring to each Central Question. Workshop 2, happened in 
May 2009 with 20 participants and the intention to complete details, to discuss cost 
impacts and to identify the position of the participating companies. 
 
Figure 3 shows the defined Central Questions, the developed Objectives, the 
Measures and the expected Cost Impacts, which where defined in the past 2 expert 
workshops. 
 

 
 
Figure 3: Current status relating to deliverables 



Conclusions and Outlook 
 
Currently there are hardly any comparable strategies for market penetration of this 
new technology available from other countries, but it can be noticed that more and 
more component producer of different branches change their product portfolio to 
products of the renewable energy sector.  
 
It seems that one of the most important measures on the way to solar assisted air- 
conditioning is the Classification of systems and applications. Because of relatively 
low electricity prices the allocated Subsidies for the occurring differential costs play a 
very important role. The main target for these subsidies, on the other hand, is the 
significant reduction of CO2 emissions. There is a huge potential for Solar Air 
Conditioning installations, especially for residential buildings, but in case of 
increasing prices for electricity the sector commercial Solar Assisted Cooling is the 
most promising future market in Austria. The technology roadmap outlines the 
possible short term, medium term and long term development of the Austrian market 
with the necessary measures for solar thermal cooling. 
 
The work on the Roadmap should be finished by a publication in the beginning of 
2010. 
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