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ENERGY

A hybrid air conditioning system that incorporates a vapor-compression
air-conditioner and indirect evaporative cooler has been proposed as an energy efficient
option for space cooling. This study aims to select a proper system configuration
and evaluate its performance for Nakhon Ratchasima Province. First, a numerical
modeling of the hybrid air conditioning system was developed in MATLAB. The NIST
REFPROP libraries were linked to determine the flow thermodynamic properties.
Second, the accuracy of the model was validated by comparing numerical solutions to
experimental data. Third, the effects of the air inlet condition, dimensions of channels,
number of baffles, and ratio of ait mass flow rate in the dry channels to one in the wet
channels on the performance of an evaporative cooler were examined. Fourth, three
system configurations were investigated, namely: 1) directing atmospheric air to the
dry channel of the evaporative cooler while directing cool air from the room to the wet
channel of the evaporative cooler, 2) directing cool air from the room to the dry channel
while A. directing some part of the supply air from the dry channel to the wet channel
or B. directing cool air from the room to the wet channel, 3) directing atmospheric air
to the dry channel of the evaporative cooler while A. directing some part of the supply

air from the dry channel to the wet channel or B. directing atmospheric air to the wet



channel. The results show that the channel dimensions have more impact on the wet
bulb effectiveness of the cooler than the air inlet conditions. It was found that
Configuration 1 has the lowest annual energy consumption. Two buildings with volume
of 36 m* and 241 m*® were simulated. The annual consumptions of Configuration 1 for
36-m® and 241-m® building are reduced by 17% and 18%, respectively, as compared to
the consumption of the vapor-compression air-conditioner alone. For the sake of air
ventilation, it was specified that there is air flowing out of the room and this equals to
the mass flow rate of the air supplied from the cooler to the room. It was also found that
the increase of this air mass flow rate reduces the annual energy consumptions of

Configurations 1 and 3 while increases that of Configuration 2.
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