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A LIFE project to demonstrate highly innovative patented solar thermal collectors with a 

zero electricity heat pump and energy storage for sustainable heating and cooling. 

 

 

 

 

 

 

 

Laymanôs report 

 

 

 

LIFE Project Number 

LIFE11 ENV/SE/838 
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LIFE+ PROJECT NAME or Acronym 

SUNCOOL 

 

 
Project Data 

Project location Stockholm/Karlstad, Sweden 

Project start date: 01/06/2012 

Project end date: 01/03/2016   

Total Project 

duration (in months) 
45 months 

Total budget 4,109,710 ú  

Total eligible budget 3,653,371 ú 

EU contribution: 1,826,685 ú 

(%) of total costs 44% 

(%) of eligible costs 50% 

 

 

Beneficiary Data  

Name Beneficiary ClimateWell AB 

Contact person Mr. Karl Bohman 

Postal address Instrumentvägen 20, 126 53 Hägersten, Sweden 

Visit address Instrumentvägen 20, 126 53 Hägersten, Sweden 

Telephone +46 8 794 03 74 

Fax: +46 8 744 30 70 

E-mail karl.bohman@climatewell.com 

Project Website http://www.climatewell.com/suncool 
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Introduction   

Heating and cooling of buildings is one of the greatest energy consumptions in the world. It 

is the same order of magnitude as transportation and industry and estimations are typically 

at some 25% of the entire global energy consumption. It is also rapidly increasing since the 

demand for heating and cooling is growing both in the developed countries and in fast 

growing economies.  

Therefore, the use of solar energy in the built environment can make an important 

contribution to the reduction of the use of fossil fuels and the emissions of harmful 

environmental effluents. In the European Union (EU) more than a quarter of primary energy 

consumption is attributed to the buildings of which a major percentage is associated with 

heating and cooling. 

Producing cost-competitive small and medium-sized solar cooling systems has long been a 

significant challenge. Due to system complexity, extensive engineering, design and 

equipment costs; the installation costs of solar thermal cooling systems have continued to 

be prohibitively high.  

In spite of favorable energy saving prospects, solar heating and cooling solutions is still 

somewhat a scarcity, due to their traditionally high initial costs and to the lack of knowledge 

on system implementation and expected performance.  

Within this development branch much attention needs to be paid to the performance and 

cost effectiveness of the aforementioned systems to ensure their proliferation. 

 

The SunCool collectors  

In efforts to overcome these limitations, a novel 

sorption heat pump module was developed by 

ClimateWell and directly integrated into a solar 

thermal collector named SunCool collector. The 

module comprises a fully encapsulated sorption 

tube containing hygroscopic salt sorbent and 

water as a refrigerant, sealed under vacuum with 

no moving parts.  

/ƭƛƳŀǘŜ²ŜƭƭΩǎ /ƻƻƭ{ǘƻǊŜ ǘǳōŜǎ ǇƻǿŜǊ SunCool, the first solar collector in the world with 

combined heating, cooling and energy storage, delivering twice as much energy compared to 

ǘƻŘŀȅΩǎ ǎǘŀǘŜ-of-the-art solar collectors. The CoolStore tubes are driven only by the sun and 

ƘŀǾŜ ƴƻ ƳƻǾƛƴƎ ǇŀǊǘǎΦ ¢Ƙƛǎ ƛǎ ƳŀŘŜ ǇƻǎǎƛōƭŜ ōȅ /ƭƛƳŀǘŜ²ŜƭƭΩǎ ǇŀǘŜƴǘŜŘ ǘǊƛǇƭŜ-state 

absorption technology. Since the CoolStore tubes are fully integrated into the collector itself, 

the need for external equipment is limited and installation effort is significantly reduced. 
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SUNCOOL Project  

The overall objective of the project was to demonstrate highly 

innovative patented solar thermal collectors with a Zero electricity 

heat pump and energy storage for sustainable heating and cooling.  

The SunCool technology has been developed and validated by ClimateWell since 2008. It has 

been successfully validated in both internal and external tests, in laboratory conditions and 

in real field tests. The objective of this project was to demonstrate this highly innovative 

solar energy product at a larger scale. Therefore, for the full evaluation of an integrated 

sorption collector solar heating and cooling system, a 180 m2 large-scale demonstration 

system was installed in Karlstad, Sweden.  

 

 

The objective was to use the available solar energy and convert that into heating and cooling, 

with an as large possible contribution as possible, with as low electricity consumption as 

possible. The project objective was that the reduction shall be of 90% of the energy supplied, 

meaning that the parasitic losses (electricity consumption) shall be no higher than 10%. This 

was successfully achieved. 
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The project was performed by ClimateWell AB (coordinating beneficiary) in cooperation with 

Löfbergs (associated beneficiary) and a number of other European stakeholders. Project 

implementation was done through nine (9) complementary actions. 

ClimateWell is an innovation company focusing on the development, supply and sales of 

energy efficient, thermal heat components for applications regarding heating and cooling. 

 

 

 

To be able to dimension the installation and to build relevant engineering models for 

dissemination and spreading into the European markets, after the project, a large effort was 

being put on modeling and simulation. 

The collectors were not yet commercially available and therefore a major effort was required 

to produce the collectors with the related sourcing, quality assurance and setting up of 

assembly work. During 2013, assembly of the collectors was started and much knowledge was 

created about how this should be done at the right quality. The first samples of the collectors 

were installed during the summer 2013 to validate performance and assembly quality, before 

moving into production of the full quantity of the collectors. The test installation worked very 

well, with results on par with, or better, than the expected.  

A live webcam has made possible for everyone to follow the SUNCOOL project from 

installation phase up to now, through the project website: 

http://www.climatewell.com/demo-building  

  

http://www.climatewell.com/demo-building


LIFE11 ENV/SE/000838 SUNCOOL   
 
 

Page 7 of 11 
 

In this project the components were integrated into the solar collectors, thus enabling supply 

of heating and air conditioning without the use of electricity in the generation. As a 

consequence, the energy consumption and CO2 emissions are dramatically reduced. The 

components and collectors were developed to make retrofitting on existing buildings as easy 

and cost competitive as possible. Much effort was also placed on that the products shall be 

easy to install, easy to plan and easy to operate. Lessons learned from the first units assembled 

and tested collectors were implemented in the final assembly work, in the planning process 

and in the full scale demonstration installation in Karlstad. 

The Karlstad facility is large and complex with substantial existing installations for heating, 

cooling and refrigeration. Much attention was placed to the integration with the building to 

achieve the best possible energy efficiency. To connect this building knowledge to the 

modeling and simulation was a part of this work.   

The first summer provided invaluable data with regards to the operation and the initial results 

were above expectations.  

The installation work was finished on time on June 30th 2014 and was commissioned and 

improved during the summer until steady state operation was reach as planned by September 

30th 2014. 
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The socio-economic advantages of  the SunCool technology 

The operation of the demo-site system gave tremendous insight in how SunCool technology 

can best be implemented on a large scale to existing buildings and the improvements that 

were needed to reach expected quality and function.  The advantages of SunCool technology 

are substantial. In summary, the main advantages of ClimaǘŜ²ŜƭƭΩǎ {ǳƴ/ƻƻƭ solar collectors 

are: 

V All-in-one: Heating, cooling and storage. 
V Higher energy savings and CO2 reductions by using twice as much solar energy. 
V Delivery of solar heating also during the night: Perfect for sunny days with cold 

nights. 
V ZERO electricity consumption for the thermal heat-pump (CoolStore tube). 
V ZERO moving parts in the thermal heat-pump: Superior robustness 
V Proven stability and corrosion protection. 
V NO high temperature circuit needed in the building, high temperatures stay in the 

panel. 
V Improved temperature difference that allows for freezing temperatures (suitable 

even for retrofitting of existing buildings and new applications such as food cooling) 
and heating also in colder climates 

V Much lower losses than in any other solar heating and cooling solution. 
V PǊƻǾƛŘƛƴƎ ǎǳōǎǘŀƴǘƛŀƭ ōǳǎƛƴŜǎǎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ 9ǳǊƻǇŜΩǎ ƭŜŀŘƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ 

solar thermal collectors. 
V Faster and easier installation thanks to integration of key components in the 

collector. 
V Cost-saving with attractive payback times 

The SunCool ŎƻƭƭŜŎǘƻǊΩǎ technical data are presented in the table below. 
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Results and long-term  benefits  

The SUNCOOL project has strengthened the stakeholders in the belief that solar thermal 

heating and cooling holds an important role in the continued growth of sustainable heating 

and cooling solutions in the world. The long term benefits and socio-economic impacts 

include: 

 

 

ωThe cost reduction has been significant. Compared to the benchmark at the 
beginning of the project, it was reduced by 42%. 

Economic benefits and cost-savings

ω¢ƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǿƛǘƘ ŜƭŜŎǘǊƛŎŀƭ /htΩǎ ǊŜŀŎƘƛƴƎ мл ŀƴŘ ǿƛǘƘ 
potential to go above that, is establishing a new state-of-the-art that has not 
been seen before the SUNCOOL project. The fact that it was done on an 
existing building adds substantially to the importance of this result. 
Implemented on buildings throughout Europe this has massive potential to 
reduce energy consumption and CO2 emissions.

Energy efficiency and environmental savings

ωThe first volume production capacity for ClimateWell sorption modules is 
now being built. It is a ~14 MEuro investment in a 30 000 m2 facility. This is 
an indication of the social benefits and job creation potential of this project 
when implemented in large scale.

Job creation and industrial benefits

ωThe engineering lessons learned, especially in the area of solar heating and 
cooling requirements on large scale drain back systems, pump control for 
energy efficiency, collector design for durability and free cooling are of 
enormous value. All thermal systems depend heavily on their uptime. Poorly 
engineered systems typically have low uptime, require a lot of maintenance 
and therefor produce too low value. The learnings from the SUNCOOL 
project should allow future systems to operate as smoothly and 
professionally as the customer will expect. This is the key to energy 
efficiency. 

Engineering benefits

ωThe SUNCOOL project has opened up new roads in the development road-
map of solar and has shown great promise for further research and 
development in the solar thermal field.

Academic benefits
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Conclusions 

As for the conclusions, the key takeaways with regards to performance and dimensioning 

were: 

 

So the long-term benefits that were planned with the SUNCOOL project were hence confirmed 

and in many aspects exceeded the expectations.  

All in all, the SunCool technology is both energy- and cost-saving with attractive payback 

times. Therefore, it has a huge positive socio-economic impact, particularly through large 

scale implementation. 

 

 

 

ωThe highest measured electrical COP of the installation 
was 12,6. There are ideas on how this can be increased 
further to perhaps 14-15. This is altogether some 2X of the 
state-of-the-art for thermal installations before this 
project. A great achievement, even though there is much 
more work left to prove this in multiple commercial 
installations in continuous operation.

Electrical 
system 

efficiency

ωThe investment reduction is calculated to 42% compared 
to the benchmark at the beginning of the project. Investment

ωThe potential is very high in sunny climates and for 
buildings that have a large energy demand (such as 
hotels). The CO2 reduction potential is >600 kg/m2 and 
year under the best conditions.

CO2

reductions

ωDelivered over expectations for hot climates and much 
above expectations for climate zones with long winters. 
This is thus very attractive for types of buildings that have 
a cooling need also during the winter time. Such building 
types includes hospitals, data centers and industries. 
Löfbergs itself was a great example of this and this is an 
unexpected finding during the project.

Air 
Conditioning
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Until now the use of solar energy for heating anŘ ŎƻƻƭƛƴƎ ƛǎƴΩǘ ǿƛŘŜǎǇǊŜŀŘΦ Lƴ ƻǊŘŜǊ ǘƻ 

reduce primary energy consumption in the built environment along with improving the 

thermal performance of the current building stock, retrofit solutions are required to utilize 

renewable energy. Using solar energy to reduce primary energy consumption is seen as a 

possible solution. With the precipitous fall in the prices of crystalline solar photovoltaic 

modules, utilizing this technology to reduce electrical energy consumption for cooling is an 

attractive solution. 

 

The impact of demonstrating to the society that it is possible to do high value cooling of 

buildings using only solar energy is an important signal of hope to a world more and more 

worried about the non-sustainable electricity consumption of our age.  

The SunCool collector was developed in order to improve cost-effectiveness and simplify 

solar thermal heating and cooling systems.  

The SUNCOOL project demonstrates that there are other, sustainable solutions at hand and 

thus brings hope to society, both to citizens and to policy makers. 

/ƭƛƳŀǘŜ²Ŝƭƭ {ŀƭǘ· ¢ŜŎƘƴƻƭƻƎȅϯ ŀƴŘ [ǀŦōŜǊƎǎ ƘŀǾŜ ŀƭǎƻ ǿƻƴ ǘƘŜ ŀǿŀǊŘ ŦƻǊ ά.Ŝǎǘ ŎƭƛƳŀǘŜ ŀƴŘ 

environmental innovatƛƻƴ ƻŦ ǘƘŜ ȅŜŀǊέ ƛƴ нлмрΦ 

To stay updated about the future development of Suncool, please visit the project website 

as well as:  http://saltxtechnology.com/case-studies/suncool/ 

http://saltxtechnology.com/case-studies/suncool/

