




Since the summer of 2007, solar-powered adsorption cool-
ers in combination with geothermal probes have contributed 
to the air conditioning of the canteen of the Fraunhofer ISE 
research facility in Freiburg, Germany.

The heart of the installation is an adsorption machine which 
can operate as either chiller or heat pump. The soil is used as 
a storage medium, absorbing the excess heat in summer and 
providing thermal energy for heating in winter.

In summertime, solar hot water panels with a surface of only 
20 m² help to power an adsorption chiller. Solar energy ac-
counts for around 60% of the energy requirements. The ad-
sorption device produces cold by evaporating water at an ex-
tremely low pressure of only 10 mbar. The chilled water that is 
generated in the device is used to cool the air that is fed into 
the institute’s restaurant kitchen. The waste heat resulting 
from the process is “dumped” via three geothermal probes 
sunk 80 m into the ground.
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Case Study: 
Stainless steel adsorption
cooler in a canteen

Fraunhofer ISE was selected as the location for a large-scale 
test of solar cooling

The kitchen of the institute’s restaurant requires efficient air 
conditioning

The adsorption machine is essentially maintenance-free 
throughout its entire useful life



Another advantage of the adsorption device is that in winter, 
the process is reversed. Below a certain depth, the ground 
maintains a stable temperature throughout the year. Thermal 
energy can be extracted from the soil to heat a building. In win-
ter mode, the adsorption device can operate as a heat pump.

Including ancillary components, the adsorption chiller re-
duces electricity demand for room cooling by 80% compared 
with conventional cooling systems. As CO2 emissions go down 
accordingly, adsorption chillers make a contribution to reduc-
ing our carbon footprint. Cooling, traditionally an energy-con-
suming process, becomes resource-saving.

To be faithful to the concept of sustainable solutions, the de-
signers were aware that the materials and fluids used should 
be ecologically benign. The minerals used as adsorbate – sili-
ca gel or zeolite – are chemically inert. The refrigerant is quite 
simply water. Neither the adsorbent nor the refrigerant need 
to be replaced during the entire service life of the installation. 
The materials used for the assembly and its airtight skin are 
fully recyclable metallic alloys. Environmental responsibility 
goes beyond the useful life of an installation.

Adsorber chillers can use a number of different heat sources. 
Solar hot water panels are only one solution. Waste process 
heat or biogas are others. Whatever the application – domes-
tic, office or industrial – cooling can be carried out using nat-
ural, free sources of energy like the sun. Stainless steel as an 
exceptionally durable, formable, weldable and inert material 
is again making a contribution.

Because of their ability to function as both cooling and heat-
ing devices, adsorption machines have additional potential in 
regions of the world with marked differences between outside 
temperatures in summer and in winter.
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Future perspectives

Solar hot water panels just 20 m² in size are sufficient to 
provide energy for the cooling process

80 metre deep holes were drilled into the ground to 
accommodate the geothermal probes
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