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A Study on Energy Saving in a Split-type Air Conditioner with

Evaporative Cooling Systems
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Abstract

This research aims to reduce the electrical consumption in a split-type air conditioner
with various kinds of evaporative cooling methods. Experiments are divided into 6 cases: 1.
without cooling unit, 2. with cellulose cooling pad, 3. with water curtain, 4. with water curtain
and cellulose cooling pad, 5. with spraying water, and 6. with spraying water and cellulose
cooling pad. In all cases, air-conditioning room temperature is set at 25°C and velocity of return
air is 0.7 m/s. In the experiments, electrical power consumption of air conditioner and air
properties, such as temperature and relative humidity inside and outside room, are continuously
recorded through 24 hours, as well as, air properties before and after condenser unit.

It is found from the experimental results that the electrical power consumption and
coefficient of performance (COP) vary with the outside temperature. When the outside
temperature increases, the electrical power consumption becomes higher and the COP becomes
lower. Without the cooling unit (CASE 1) and when the outside air temperatures are 31.8, 31.83,
30.46, 29.40C, the electrical consumptions are 1.72, 1.75, 1.51, 1.5 kWh and COP,s are 1.90,
1.56,2.61, 3.52 respectively.

In general, the case with cooling unit consumes the power lower than that without
cooling unit. Moreover, the case with spraying water reduces the air temperature before entering
condenser better than the case with water curtain. Furthermore, the case with the cooling unit and
cooling pad (CASE 3 and 6) can much reduce the power consumption. By comparing the case
without evaporative cooling, using the spraying associating with cooling pad gives the best
energy saving (~14.88%). In addition, the COP, increases about 48%. Moreover, air temperature

entering condenser is reduced by 4°C when the ambient air is 31.13°C and 64.63%RH.



