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Abstract

Split—type air conditioner is widely used in the tropical countries, such as Thailand.
With higher temperature of surroundings, the heat transfer of refrigerant at condensing unit heat is
poorer, and the energy consumption of this air conditioner is higher. Consequently, the coefficient
of performance (COP) becomes lower. This study aims to study, design and develop a cooling
device for reducing the temperature of air entering the condensing unit, and to compare the
energy saving obtained from the cooling device.

Our cooling device is an accessory component, and is composed of two main parts,
i.e. the heat exchanger plate, which is made of cellulose sheet, and the cooling water, which is
atomized in the front of and at the upper of the heat exchanger plate. In experiments, the data of
temperature and humidity of air are recorded from 8.00 to 16.00 o’clock. Temperature in the
testing room is controlled at 25°C through a thermostat. Case studies are divided into four cases,
i.e. Case 1: not install the cooling device, Case 2: use spray water unit in the front of heat
exchanger plate, Case 3: use heat exchanger plate only, and Case 4: use both spray water unit and
heat exchanger plate.

It is found from the experiments that after employing the cooling device, the
temperatures of air before entering the condensing unit are decreased by 2.53 °C, 5.96 °C and
6.40 °C in Case 2, Case 3, and Case 4, respectively. By comparing with Case 1, which consumes
the energy about 15.28 kWh, Case 4 gives the highest COP, and save the energy about 1.38 kWh
(~ 10%). However, the water loss from the device is highest, and about 88 liters per day. In Case
3, the energy consumption reduces about 0.74 kWh (~ 4.9%). In addition, the water loss is 1.4
times less than that of Case 4. While Case 2 saves the energy consumption about 0.43 kWh (~
2.8%). The water loss in Case 2 is lowest, and about 2.9 times that of Case 4. Furthermore, the
experimental results of Case 4 show that the relative humidity of air after passing through the
cooling device is about 51.1%. Therefore, this may conclude that our cooling device does not

much influence on the corrosion of the condensing unit.



