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SOLARINVENT

Á Solarinvent is a startup company created at the beginning of 2014

Á Our business idea is focused on the developing of efficient and low price air conditioning solutions fed by 
renewable energy sources

Á Solarinvent goal is the development and diffusion on the market of freescoo system, of which owns IP 
license

Á 5 members and 3 employees 

Á Many scientific collaborations with national and international research institutes such as Polytechnic of 
Milan, ENEA ςItalian National Agency for New Technologies Energy and Sustainable Economic 
Development, EURAC Bolzano, University of Palermo, CNR, FraunhoferISE Freiburg Germany, AIT Vienna 
Austria, CSIRO Australia

Á LƴǾƻƭǾŜƳŜƴǘ ƛƴ ǘƘŜ ¢!{Y ро L9! άbŜǿ ƎŜƴŜǊŀǘƛƻƴ ǎƻƭŀǊ ŎƻƻƭƛƴƎ ϧ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳǎ όt± ƻǊ ǎƻƭŀǊ ǘƘŜǊƳŀƭƭȅ 
ŘǊƛǾŜƴ ǎȅǎǘŜƳǎύέ

Á Winner of Italian funding programSMART & START (2014)

Á ²ƛƴƴŜǊ ƻŦ {a9 Lb{¢w¦a9b¢ tI!{9 м ǘƛǘƭŜ Ψ[ƻǿ ǘŜƳǇŜǊŀǘǳǊŜ ƘŜŀǘ κ ǎƻƭŀǊ ŘǊƛǾŜƴ ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎ ǎȅǎǘŜƳ 
for heating, cooling, dehumidification and ventilation of buildings τŦǊŜŜǎŎƻƻΩ όŎƻƴŎƭǳŘŜŘ 5ŜŎ нлмсύ

Á Start up phase based own financial resources 
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WHAT IS FREESCOO?

Freescoo is an innovative solar DEC air conditioning concept designed for ventilation, cooling, 

dehumidification and heatingof buildings in residential and tertiary sectors. 

Main features of the concept are:

Á Use of water as refrigerant and heat as main energy input

Á Use of the Cooled Packed Bed (CPB)technologyand high efficiency evaporative 

cooling concepts

Á Low grade solar heat (50-60°C) is used to drive the cooling process (Solar PVT air 

collector or traditional FP collector)

Á High electric efficiency (Typical EER >13) 

Á Simple plug & play

Á Several system configurations possible

Freescoo is a patented solution by the startup company SOLARINVENT
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MAIN PROJECTS CARRIED OUT

Á Researchproject ENEA ςUniversityof Palermo fundedby MSE ςRicerca di Sistema Elettrico dal titolo 
ά¢Ŝǎǘ ŦǳƴȊƛƻƴŀƭƛ  ŜŘ  ƻǘǘƛƳƛȊȊŀȊƛƻƴŜ  ŘŜƭƭŜ  ǇŜǊŦƻǊƳŀƴŎŜ  Řƛ  ŘǳŜ  ǇǊƻǘƻǘƛǇƛ  Řƛ  ŎƻƴŘƛȊƛƻƴŀǘƻǊŜ  ŘΩŀǊƛŀ 
ŎƻƳǇŀǘǘƛ {ƻƭŀǊ 59/έ

Á Project ZERO-PLUS άAchievingnearZero and Positive Energy Settlementsin Europe usingAdvanced 
9ƴŜǊƎȅ ¢ŜŎƘƴƻƭƻƎȅέ InnovationactionςH2020-EE-2015-1-PPP started on October2015

Á Project freescoo for AMEE ςAgenceMarocaineǇƻǳǊ ƭΩEfficacitéEnergétique. In the framework of an 
internationalcooperationbetweenAMEE and the ItalianMinistry for Environment, Land and Sea (IMELS), 
a freescoo Air Handling Unit hasbeeninstalledat the library of AMEE in Marrakech in October2016. The 
project is managedby the ItalianUniversityPolitecnico di Milano and hasbeencarriedout with the 
collaborationof the company Pleionwhichdeliveredthe solar evacuatedtube collectors.
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INNOVATIVE FIXED AND COOLED ADSORPTION BED

Á The component is a fin and tube heat exchanger commonly used in the air conditioning sector, wherein 
the spaces between the fins are filled with silica gel grains

Á The developed component allows a simultaneous mass transfer between the moist air and the adsorbent 
media and heat exchange between the air and the water flowing into the heat exchanger tubes;

Á The cooling of the desiccant material during the adsorption process allows high dehumidification 
performances of the desiccant bed and in general better overall energy performances of the system;
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Á Water temperatures required can be easily achieved with a cooling tower;

Á High amount of silica gel can be used;

Á Adsorption and desorption processes happen in different times;

Á Solar energy can be efficiently stored in the desiccant in terms of adsorption capacity which can be used 
later when regeneration heat is not available, strongly reducing the necessity for thermal storage;

INNOVATIVE FIXED AND COOLED ADSORPTION BED
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Á New counterflowand regenerativeconcept

Á Wet bulb efficiency> 100% possible

Á Size85 x 45 x 19 cm

INNOVATIVE EVAPORATIVE HEAT EXCHANGER
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Cooling 
loop

Adsorption bed 1
Dehumidification

Integrated 
dry cooler 

T 26°C

x 10 g/kg

28°C 20°C

28°C32°C

T 50°C

T 60°C

32°C
x 6-8 g/kg

Outside air
T 32°C
x 16 g/kg

Heating loop

Adsorption bed 2
Regeneration

Exhaust air 

OPERATION IN COOLING MODE

Heating 
coil 

20°C

FREESCOO - COOLING CYCLE
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FREESCOO - COOLING CYCLE

Adsorption bed 1
Dehumidification

Integrated 
dry cooler 

T 20°C

5°C 15°C

T 40°C

T 50°C

Outside air
T 5°C

Heating loop

Adsorption bed 2
Regeneration

Exhaust air 

OPERATION IN HEATING MODE

Heating 
coil 

30°C
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SYSTEM CONFIGURATIONSDEVELOPED

Compact stand alone rooftop unit

This unit offers the possibility to provide cooled, dehumidified or preheated air to the 

building with the necessary air change. It is suitable for residential users or service 

ǎŜŎǘƻǊǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ǎƻƭǳǘƛƻƴǎ ǿƛǘƘ ƭƻǿ Ŧƭƻǿ ƻŦ ŀƛǊ ǘǊŜŀǘƳŜƴǘΦ LǘΩǎ ǇƻǎǎƛōƭŜ ǘƘŜ 

integration with a photovoltaic system for a stand-alone functioning.

Installable on the roof of the building.

Compact facade system

This system offers the possibility to provide cooled, dehumidified or preheated air to 

the building with the necessary air change. It is suitable for residential users or service 

sectors that require low flow of air treatment. The system can be powered by liquid 

solar thermal or from any other heat source also operating at low temperature (50-60 

° C). Can be installed on the external walls of the building.

In case of new buildings or in case of more serious renovations, the unit can also be 

installed directly into the structure of the wall.

Air handling units

The system provides a complete air treatment and cover the needs of ventilation and 

air change. It is suitable for users requiring a treatment of an air flow > 1000 m3/h

The unit can be powered by solar thermal or by any other heat source also operating 

at low temperature (50-60 ° C).

The air handling unit can be installed in a remote position from the solar collectors.
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FREESCOO STAND ALONE ATPALERMOAND ROME

Freescoo at UNIPA in Palermo

Freescoo at ENEA in Rome

Á Solar air collector area: 4,8 m2

Á Nominal flow rate: 1000 m3/h

Á Max power absorbed:  250W

Á Max cooling power: 5 kW (at Toutside = 35°C, RHoutside= 50%, 
Tbui = 27°C, RHbui = 50%)

Á Occupation pattern = seminar room

Á Solar air collector area: 2,4 m2

Á Nominal flow rate: 500 m3/h

Á Max power absorbed:  150W

Á Max cooling power: 2,5 kW (at Toutside = 35°C, RHoutside= 50%, 
Tbui = 27°C, RHbui = 50%)

Á Volume of conditioned space = 190 m3

Á Occupation pattern = small office
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MID-TERM ENERGY PERFORMANCES: FREESCOO AT UNIPA 

Á 40 days of operation

Á Average EER = 12,8NOTtaking into 
account the PV production

Á Average EERgrid = 50.7taking into 
account only the electricity taken from 
the grid

Á Average thermal COP = 1,1

Á 25% of electricity taken from the grid

Á 75% of electricity produced by PV
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FREESCOO AT ENEA MID-TERM ENERGY PERFORMANCES

Á Average EER = 8,2NOTtaking into 
account the PV production

Á Average EERgrid = 30.7taking into 
account only the electricity taken from 
the grid

Á Average thermal COP = 0,72

Á Seven days of continuous stand-alone 
operation

Á 27% of electricity taken from the grid 
over the whole summer season

Á 73% of electricity produced by PV
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FREESCOO STAND ALONE PRESSO LA SEDE ENEA A LAMPEDUSA


