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In this study, a solar-driven adsorption refrigerator that does not use electricity was developed. It
consists of a solar collector containing activated carbon as an adsorbent, a condenser and an
evaporator. It cools water based by evaporating methanol and adsorbing it on activated carbon, and
then makes ice. The methanol adsorbed on the activated carbon is desorbed by applying solar heat.
The ice is then used to cool the storage space which can be done for a long time without the need for
electricity.

The adsorbent bed temperature increases gradually to its maximum 105°C which guarantee a
sufficient desorption of refrigeration. At the end of desorption process and before the beginning of any
adsorption process, the cooling load of 3.5L of water at ambient temperature was introduced in the
water tank, placed inside the evaporator. During evaporation of methanol inside the evaporator at
adsorption phase, the evaporator temperature reduced to -10°C that triggered the transforming process
of liquid water to solid ice. We obtained about 3.5kg ice per day.

The water evaporative cooling system also cools the storage space by evaporating water from the
wet walls containing wet filler. The combined use of two cooling systems reduced the average inside
temperature of the storage space to 23.4°C compared with an average outside temperature of 31.5°C
and extended the shelf life of tomatoes from 7 to 23 days.

These results suggest that the solar-driven adsorption refrigerator and ice thermal storage system
developed here is low-cost and energy-saving and is useful for storing fruit and vegetables in areas
where electricity is unavailable.




