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IEA Solar Heating and Cooling Programme (IEA SHC) 

The Solar Heating and Cooling Technology Collaboration Programme was founded in 1977 as one of 
the first multilateral technology initiatives ("Implementing Agreements") of the International Energy 
Agency. Its mission is “to enhance collective knowledge and application of solar heating and cooling 
through international collaboration to reach the goal set in the vision of solar thermal energy meeting 
50% of low temperature heating and cooling demand by 2050. 

The members of the IEA SHC collaborate on projects (referred to as “Tasks”) in the field of research, 
development, demonstration (RD&D), and test methods for solar thermal energy and solar buildings. 

A total of 58 projects have been initiated, 50 of which have been completed. Research topics include: 

 Solar Space Heating and Water Heating (Tasks 14, 19, 26, 44, 54) 
 Solar Cooling (Tasks 25, 38, 48, 53) 
 Solar Heat or Industrial or Agricultural Processes (Tasks 29, 33, 49) 
 Solar District Heating (Tasks 7, 45, 55) 
 Solar Buildings/Architecture/Urban Planning (Tasks 8, 11, 12, 13, 20, 22, 23, 28, 37, 40, 41, 47, 

51, 52, 56) 
 Solar Thermal & PV (Tasks 16, 35) 
 Daylighting/Lighting (Tasks 21, 31, 50) 
 Materials/Components for Solar Heating and Cooling (Tasks 2, 3, 6, 10, 18, 27, 39) 
 Standards, Certification, and Test Methods (Tasks 14, 24, 34, 43, 57) 
 Resource Assessment (Tasks 1, 4, 5, 9, 17, 36, 46) 
 Storage of Solar Heat (Tasks 7, 32, 42, 58) 
 

In addition to the project work, there are special activities: 

 SHC International Conference on Solar Heating and Cooling for Buildings and Industry 
 Solar Heat Worldwide – annual statistics publication 
 Memorandum of Understanding – working agreement with solar thermal trade organizations 
 Workshops and seminars 

 

Country Members 

Australia 
Austria  
Belgium 
Canada 
China 
Denmark 
European Commission 

France   
Germany 
Italy 
Mexico  
Netherlands 
Norway 
Slovakia 

Spain 
Sweden 
Switzerland 
Turkey 
Portugal   
United Kingdom 
    



     

 
 

 
 

Sponsor Members

European Copper Institute  
ECREEE  
Gulf Organization for Research and Development     

 International Solar Energy Society  
 RCREEE 
 

 

For more information on the IEA SHC work, including many free publications, please visit www.iea-shc.org 

 
Current Tasks 
Task 51  Solar Energy in Urban Planning  
Task 52  Solar Energy and Energy Economics in Urban Environments  
Task 53  New Generation Solar Cooling and Heating Systems (PV or solar thermally driven 

systems) 
Task 54  Price Reduction of Solar Thermal Systems 
Task 55  Towards the Integration of Large SHC Systems into DHC Networks 
Task 56  Building Integrated Solar Envelope Systems for HVAC and Lighting 
Task 57  Solar Standards & Certification  
Task 58  Material and Component Development for Thermal Energy Storage  
 
 
Completed Tasks 
Task 1  Investigation of the Performance of Solar Heating and Cooling Systems 
Task 2  Coordination of Solar Heating and Cooling R&D 
Task 3  Performance Testing of Solar Collectors 
Task 4  Development of an Insolation Handbook and Instrument Package 
Task 5  Use of Existing Meteorological Information for Solar Energy Application 
Task 6  Performance of Solar Systems Using Evacuated Collectors 
Task 7  Central Solar Heating Plants with Seasonal Storage 
Task 8  Passive and Hybrid Solar Low Energy Buildings 
Task 9  Solar Radiation and Pyranometry Studies 
Task 10  Solar Materials R&D 
Task 11  Passive and Hybrid Solar Commercial Buildings 
Task 12  Building Energy Analysis and Design Tools for Solar Applications 
Task 13  Advanced Solar Low Energy Buildings 
Task 14  Advanced Active Solar Energy Systems 
Task 16  Photovoltaics in Buildings 
Task 17  Measuring and Modeling Spectral Radiation 
Task 18  Advanced Glazing and Associated Materials for Solar and Building Applications 
Task 19  Solar Air Systems 
Task 20  Solar Energy in Building Renovation 
Task 21  Daylight in Buildings 
Task 22  Building Energy Analysis Tools 
Task 23  Optimization of Solar Energy Use in Large Buildings 

http://www.iea-shc.org


     

 
 

 
 

Task 24  Solar Procurement 
Task 25  Solar Assisted Air Conditioning of Buildings 
Task 26  Solar Combisystems 
Task 27  Performance of Solar Facade Components 
Task 28  Solar Sustainable Housing 
Task 29  Solar Crop Drying 
Task 31  Daylighting Buildings in the 21st Century 
Task 32  Advanced Storage Concepts for Solar and Low Energy Buildings  
Task 33  Solar Heat for Industrial Processes 
Task 34  Testing and Validation of Building Energy Simulation Tools 
Task 35   PV/Thermal Solar Systems 
Task 36 Solar Resource Knowledge Management 
Task 37 Advanced Housing Renovation with Solar & Conservation 
Task 38 Solar Thermal Cooling and Air Conditioning 
Task 39 Polymeric Materials for Solar Thermal Applications 
Task 40 Towards Net Zero Energy Solar Buildings 
Task 41 Solar Energy and Architecture 
Task 42 Compact Thermal Energy Storage 
Task 43 Solar Rating and Certification Procedures  
Task 44  Solar and Heat Pump Systems 
Task 45 Large Systems: Solar Heating/Cooling Systems, Seasonal Storages, Heat Pumps  
Task 46 Solar Resource Assessment and Forecasting 
 
 
Task 47 Renovation of Non-Residential Buildings Towards Sustainable Standards 
Task 48 Quality Assurance and Support Measures for Solar Cooling 
Task 49 Solar Process Heat for Production and Advanced Applications 
Task 50  Advanced Lighting Solutions for Retrofitting Buildings  
 
 
Completed Working Groups 
CSHPSS; ISOLDE; Materials in Solar Thermal Collectors; Evaluation of Task 13 Houses; Daylight 
Research  
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1. Executive Summary 

The A2 activity is dedicated to building the state-of-the-art for new cooling and heating system configurations 
according to market available and close to market solutions (R&D level just before or during demo stage) at the 
start of SHC Task 53). This state-of-the-art is based on results from surveying SHC Task 53 participants, and no 
claim can be made for completeness. The survey results for both solar thermal and solar PV solutions are classified 
according different criteria: size, applications, etc. 

The present report has been built so as to make a picture of the existing and future systems called “New Generation 
Solar Cooling and Heating Systems” and try to understand their main features. This picture cannot be completed 
but this can give an interesting fore view of this new generation. This survey is not including refrigeration systems. 

The solutions are all pre-engineered systems with small to medium capacities for the following building types: 
single family houses, small multi-family buildings, offices, shops, commercial centres, factories, hotels. All of 
these buildings can be grid connected or off grid in case of PV cooling and heating. The cooling and heating power 
range will be from 1 kWcooling/heating to several tens of kWcooling/heating. 

The majority of the presented solutions can be driven by solar thermal or/and solar photovoltaic energy, which 
means these are all solar cooling solutions. 10 solutions are described in a summary set of tables giving technical 
comparative details as well as some economic indications (overall average end user price for instance) and a 
comparative square view of the principle scheme is presented. Additional details and pictures can be found in the 
Annex. 
 

2. Work performed in Activity A2 

2.1 Methodology :  
 

A questionnaire was distributed to SHC Task 53 participants in 2015 to collect information on current 
innovative solar cooling solutions both in the market and close to the market. The questionnaires have 
differentiated PV and solar thermal approach so as to permit a global understanding of each of them. For each 
system, a scientific contact member of Task 53 is identified and permits to deepen the technical analysis of the 
solutions and further exploitation of the data. 

The process will continue for the duration of Task 53, until June 2018, to allow for the incorporation of new 
solutions. 

2.2 General overview of the different systems collected in the Task 53 survey:  
 

Ten systems are presented in the following Table 1 and Table 2, to show overall and technical information and to 
present economical data, respectively. 
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Table 1 – Overall presentation of the data collection on innovative solar cooling and heating systems among IEA SHC Task 53 

 

 

 

 

Logo Manufacturer, 
country 

Market 
status Service Solar input 

type 

Nominal 
cooling 

capacity  
(kW or 
m3/h) 

Nominal 
heating 

capacity (kW) 

Nominal 
solar input 
(Wp for PV 
and m² for 

ST 

Cooling 
Storage 

Target 
market 

area 

Heat 
rejection Back up Other Website 

 
ATISYS, France R&D Cooling/ 

heating PV 4 kW 5.1 kW 4.6 kW Sensible 
tank 

France, 
Northern 

Africa 
Air Grid 

R290 
chiller, short 

term 
elec. battery 

www.atisys-concept.com 

 CLIMATEWELL, 
Sweden R&D Cooling/ 

heating/DHW ST 40 kW 108 kW 180 m2 Sensible 
tank 

Europe,  
sunny 

countries 
Air 

Electric 
chiller (390 

kW) 

Adsorption 
(LiCl/H20) www.climatewell.com  

 FREECOLD, 
France Commercial Cooling PV 2.5 kW No heating 1.5 kW - 

Africa, 
developing 
countries 

Air Grid 

solar input 
24VDC, 

elec. 
battery 
possible 

www.coldinnov.com/en 

 FREESCOO, Italy R&D Cooling/ 
heating ST/PV 500 m3/h 1.44 kW 2.4 kW - Italy Air  Desiccant 

technology 
www.freescoo.com/solari

nvent  

 GREE. China R&D Cooling/ 
heating PV 33.5 kW 37.5 kW 12.2 kW None China Air Grid VRF www.greeac.com  

 
KAYSUN, Spain Commercial Cooling/ 

heating PV 3.5 kW 3.5 kW 0.7 kW None Spain, 
Europe Air Grid Scroll, no 

battery www.kaysun.es/es  

 
PURIX, Denmark Commercial Cooling/ 

heating ST 2.5 kW 3.6 kW 4.8 m2 None 
Europe,  
sunny 

countries 
Air Boiler Absorption 

(LiBr/H20) www.purix.com  

 

SENR, France Commercial Cooling/ 
heating PV 3.6 kW (split) 

45 kW (VRF) 
3.6 kW (split) 
50 kW (VRF) 

0.65 kW (split) 
20 kW (VRF) None 

France, 
Europe, 
sunny 

countries 

Air Grid  
Scroll, 
battery 
possible 

www.senr.fr 

 
SOLABCOOL, 

Netherlands R&D Cooling/ 
heating ST 4.5 kW 8 kW 13.3 m2 None 

Europe, 
sunny 

countries 
Air District 

heating 

Silicagel-
water 

adsorption 
cooling 
machine 

www.solabcool.com  

 YAZAKI, Japan R&D Cooling/ 
heating ST 35 kW 60 kW 0.1 kW Sensible 

tank China Air 
Electric 

chiller (29.3 
kW) 

Absorption 
(LiBr/H20) 

www.yazaki-
group.com/global  

http://www.atisys-concept.com
http://www.climatewell.com
http://www.coldinnov.com/en
http://www.freescoo.com/solari
http://www.greeac.com
http://www.kaysun.es/es
http://www.purix.com
http://www.senr.fr
http://www.solabcool.com
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Table 2 – Economical data on innovative solar cooling and heating systems among IEA SHC Task 53 

 

Manufacturer Market 
status Service 

Total 
Investment 
price (€*) 

Solar 
production 
investment 

(€*) 

Cold/heating 
production 
investment 

(€*) 

Storage 
investment 

(€*) 

Other 
(€*) 

Specific 
invest. Cost 

(€*/kWcooling) 

Annual 
maintenance 

cost (€*) 
Contact 

ATISYS R&D Cooling/heating - - - - - - - http://www.atisys-concept.com 

CLIMATEWELL R&D Cooling/heating/DHW - - - - - - - http://www.climatewell.com 

FREECOLD Commercial Cooling 3600 1500 2100 - - 1 440 100 http://www.coldinnov.com/en/  

FREESCOO R&D Cooling/heating 7500 1500 3500 - 2500 2 500 50 http://www.freescoo.com/solarinvent/  

GREE R&D Cooling/heating 24600 12400 11800 - 400 734 300 http://www.greeac.com/  

KAYSUN Commercial Cooling/heating 2500 700 1800 -  714 30 http://www.kaysun.es/es  

PURIX Commercial Cooling/heating 4425 - - - - 1 770 20 http://www.purix.com/  

SENR - SRV Commercial Cooling/heating 97000 57000 25000 17000 3500 26944 1000 http://www.senr.fr  

SENR - SPLIT Commercial Cooling/heating 2500 700 - - - 694 180 http://www.senr.fr  

SOLABCOOL R&D Cooling/heating - - - - - - - http://www.solabcool.com 

YAZAKI R&D Cooling/heating - - - - - - - https://www.yazaki-
group.com/global/  

           
* Note : end user price excluding VAT          

 

Table 2 shows that mainly the commercially available solutions are able to deliver economical data on the systems (indicative investment end user price). 

 

http://www.atisys-concept.com
http://www.climatewell.com
http://www.coldinnov.com/en/
http://www.freescoo.com/solarinvent/
http://www.greeac.com/
http://www.kaysun.es/es
http://www.purix.com/
http://www.senr.fr
http://www.senr.fr
http://www.solabcool.com
https://www.yazaki-
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2.3 Square view:  
 

The "square view" developed in Task 53 A4 activity provides a common approach to compare different systems. 
Based on the "square view" developed in SHC Task 44: Solar and Heat Pump Systems", this concept provides a 
means to compare different configurations for integrating solar cooling and heating systems in buildings, 
microgrids and the central grid. 

It permits to present in a common and easy to understand manner all the different configurations of solar cooling 
and heating systems, either they are PV driven or solar thermally driven for example. 

Atisys (France) :  
 

 

Figure 1: SquareView ATIsys - PVCOOLING  
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Climatewell (Sweden):  
 

 

Figure 2: SquareView ClimateWell - SunCool 
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ColdInnov (France) :  
 

 

Figure 3: SquareView COLDINNOV - FREECOLD 
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Freescoo (Italy):  
 

 

Figure 4: SquareView SolarInvent - Freescoo 

  



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org            

 

13 
SHC Task 53/Report A2  March 2017 

 

Gree (China) :  
 

 

Figure 5: Gree - Gree 
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Kaysun (Spain):  
 

 

Figure 6: SquareView Frigicoll - Kaysun 
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Purix (Danemark): District cooling version 
 

 

 

Figure 7: SquareView PURIX - PURIX (district cooling) 
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Purix (Danemark): Heat storage version 
 

 

Figure 8: SquareView PURIX - PURIX (heat storage) 
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Purix (Danemark): Back up version 
 

 

Figure 9: SquareView PURIX - PURIX (backup) 
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Purix (Danemark): No Back up version 
 

 

Figure 10: SquareView PURIX - PURIX (no backup) 
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Solabcool (The Netherlands):  
 

 

Figure 11: SquareView SolabCool – SolabChiller 
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SENR (France) : 
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3. Conclusions 

The present report is dedicated at presenting the state of the art of the new system configurations for cooling and 
heating. It is realised according to existing market available and close-to-market solutions (R&D level just 
before and during demo stage).  

This state of the art shows a large diversity in term of configurations and different stage of developments from 
prototypes to fully commercially available products. 

It can be seen as well that the majority of the products are coming from Europe where the major business of 
solar cooling is not really present due to mild climates. Some systems are offered by Asian companies however. 

Other reports from Task 53 will answer further questions raised by this first survey: real systems feedbacks and 
measurements (Subtask C), comparison with reference systems and intercomparison (Subtask B), life cycle 
analysis (Subtask A). 
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ClimateWell: 

 



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 

 
  



New generation solar cooling & heating systems (PV or thermally driven) / task53.iea-shc.org         

 

 

COLDINNOV: 
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SOLARINVENT: 
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SJTU: 
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KAYSUN:  
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SOLABCOOL: 
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YAZAKI: 
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SENR: 
Solution 1: 
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SENR: 
Solution 2: 
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