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While solar heating is a well-known concept for hot water 
production that enjoys a high level of market penetration and is 
widely accepted by the general public, the solar cooling, though 
being a mature technology, has rather low levels of market 
penetration and public acceptance.
SunLab is an open laboratory for advanced solar cooling 
technologies, which aims to test and promote its use as well as 
the adoption of a wide range of innovative products and plants, 
for residential and commercial building conditioning systems.

Where:
The demonstrator was installed in the premises of the Campus 
of Basovizza (Trieste), home to the ELETTRA Synchrotron Light 
Laboratory, on a new building with an inner surface of 7,000 m2 

dedicated to cutting-edge biotechnology.

When:
Under the coordination of AREA Science Park technical 
department, SunLab has been put into operation in mid-
September 2014 and is among the first Italian plants that 
integrates adsorption solar cooling technology and, at the 
same time, provides a platform for testing new components and 
control strategies.

Location:
AREA Science Park - 
Campus of Basovizza, Italy
 
Technology:
solar thermal collectors, 
adsorption chiller, thermal 
dissipater
 
Contact:
Mr. Fabio Tomasi - Emilie 
Project coordinator
fabio.tomasi@area.trieste.it
emilie@area.trieste.it
T: +39-040-3755268

Visits are welcome on 
previous announcement to 
the pilot plant contact.

Lead Partner:

Partners:

Project duration: 
01/01/2013 – 
30/06/2015

Website:
www.emilieproject.eu

Follow us on social 
media!
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Scientific evaluation:

SunLab is a laboratory that will allow study of behaviour and performance of a solar cooling plant based on an adsorption 
chiller in real operating conditions. It is equipped with a monitoring system to measure energy and process flows, as well 
as other parameters, such as the electric energy consumed by the chiller, and weather data. To analyse the information 
gathered, the Department of Engineering and Architecture of the University of Trieste, is already involved in the preliminary 
planning stage and will evaluate the yield and performance of the technology. A first set of evaluation data will be available 
soon and will be published on the project website http://www.emilieproject.eu/eng/pilot-actions/sunlab.aspx).

Technology:

AREA Science Park has created an experimental solar cooling plant that uses the hot water produced 
from the already existing solar thermal field (Evacuated Tubes Collector with a total power of 30kW) to 
ensure a cooling supply from a renewable energy source. The hot water, at a temperature of between 50°C 
and 90°C, is conveyed through a heat exchanger and a hot water collecting tank (capacity of 800 litres), 
to an adsorption chiller with a cooling power of 24kW, which is capable of producing chilled water at a 
temperature of 6-10°C. By means of a second accumulation tank of cold water (capacity of 500 litres), the 
water is supplied to the main Air Handling Unit of the building, where it is used for air conditioning of the 
laboratories. Under normal operating conditions, the adsorption chiller leads to the dissipation of heat, 
therefore a 50kW cooling tower has been installed on the roof of the building.

Advantages:

Solar cooling is one of the most interesting applications of solar energy, because it allows the production of cold, from 
thermal energy, collected from the sun. Key advantages of solar cooling compared to conventional technologies are the 
following:

Low electricity consumption: a solar cooling system has a significant impact on the reduction of electricity consumption, 
since it can produce chilled water using a lot less electricity than a standard compressor chiller. Peak shaving: peak power 
consumption is a relevant issue in many buildings, due to high solar radiation boosting the need for air conditioning of 
buildings with electric compression chillers. Solar cooling dramatically reduces the peak power consumption, since the 
main energy source is solar radiation.

A higher share of renewable energy sources, suitable for NZEBs (Nearly Zero Energy Buildings), can be easily powered 
by 100% solar energy, if coupled with a small photovoltaic plant. Extended operation for existing solar fields: where an 
existing solar collector field is installed, summer may be a critical time for overheating and stagnation. A solar cooling 
system can solve these problems using all the heat from the solar field to produce chilled water. Potential application for 
waste heat recovery: a solar cooling system can be coupled with any other heat source, such as cogeneration or industrial 
processes, to extend operating time.

Disadvantages:

A large field of solar collectors is required. A dissipation system (or cooling tower) is required for normal 
operation. The chilled water temperature is limited, generally not suitable for temperatures below 0 °C. 
Higher capital investment compared to conventional compression chillers.


