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ABSTRACT

This research aims to study the direct evaporative cooling system (DEC)
integrated with the dehumidification technique by a heat pipe for use in residential
home. The experiment was undertaken in a test room of 3 m width, 3 m length, and
2.5 m height. The evaporative cooling pad with a 0.122 m’ of a cross-sectional area
was used combined with 65 W of an axial fan and 35 W of a submersible pump. A
heat pipe dehumidifier was made from a copper tube used R22 as a working fluid
and the heat flux was 1,208.09 W/m”. The experiments was divided into 3 cases;
installed a heat pipe in front of a cooling pad (Case 1), installed a heat pipe behind a
cooling pad (Case 2) and installed heat pipes in the front and behind a cooling pad
(Case 3). The results found that the DEC system could decrease the room
temperature in the range of 0.2-3.1 °C and the relative humidity increased from
7.1-12 % which was still higher than the standard comfort. The dehumidification
results concluded that all 3 cases could not decrease air humidity; although the
working fluid in the heat pipe could be operated, the water temperature from the
evaporative cooling system that is used for cooling in the condenser of heat pipe
was higher than the dew point temperature of the inlet air. However, in the latter
case it had the potential to reduce the air temperature before entering the system
more than in all cases and the overall coefficient of performance was the highest at
3.21 W,/W.. The water temperature supplying to the heat pipe condenser was

closely kept at a low temperature, to the dew point of the air. The humidity ratio



(6)

was reduced to 1.16-2.65 g,/ kgy, or the quantity of water was equal to 0.16-0.37 g,
and the dehumidification efficiency was 7.28-15.33%, respectively.

Result of developed mathematical models, it was found that the coefficient
of determination (R°) and the RMSE deviation of the predictions were also
acceptable. In determining the system cooling performance due to changing the DEC
parameters, the increase of wind velocity and the cooling pad area the overall
coefficient of performance and effect to the air temperature and air relative humidity
of the test room could increase, however,l these influences had the low effect in
reducing the room temperature. The optimization of the wind velocity and the
cooling pad area for the evaporative cooling system was 0.7 m/s and 0.25 mz,

respectively.



