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The Influences of Surface Area and Circulation Flow Rate of a Flat Plate Solar Water Heater
on the Performance of a Solar Driven Adsorptive Desiccant Cooling System

by Akio KODAMA"' and Masashi OHKURA "

Key Words : Measurement, Desiccant cooling system, Adsorption, Solar water heater, Solar energy

Synopsis : A solar powered desiccant cooling process is one of
the environmentally friendly cooling processes since the heat
energy is supplied from solar collectors. Its cooling /
dehumidifying performances are complicatedly influenced by
solar irradiation, ambient humidity and operating parameters.
This paper discusses the results of the field test of a solar driven
desiccant cooling system, focusing on the influence of surface
area of the solar water heater under several values of solar
irradiation and circulating water flow rates. The desiccant
cooling system has a 1.2m diameter desiccant rotor and handles
4000m*/h of air. Its cooling / dehumidifying performance at the
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surface area of 60m* was acceptable even in unstable solar
condition since the large amount of thermal energy
accumulation in the circulating water prevented fluctuation
effect due to solar irradiation. On the other hand, cooling
performance obtained for the smaller surface area decreased due
to the unstable solar irradiation (under 0.5kW/m?). It was found
that surface area of at least 60m? was required to obtain
sufficient dehumidifying performance. Furthermore, it was
considered that larger surface area or the use of other type solar
collector was required to remove latent heat load of the indoor
room. Although higher water temperature was achieved in
slower flow dehumidifying
performance could not be increased due to approximately equal
amount of heat supplied to the cooling process. In such case,
adjustment of the specification of air heater to flow rate of the
circulating water was required.

rate of circulating water,
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