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ABSTRACT

The objective of this study is to experimentally test a nocturnal water cooling
system for reducing cooling load of an air-conditioned room. Cooled water in a storage
tank was produced during nighttime and used for cooling during daytime. The water
was circulated from outdoor storage tank to cool the room during daytime.The system
consisted of a 180 liter water storage tank, a sky radiator having an area of 2 m’ and a
cooling coil of 2 m’ installed in a room of 3 m x 3 m x 3 m. The experiments were carried
out 7 days and 6 days continuously in 2 periods of January and March, in Chiang Mai.

For the 1% experiment, it could be found that water temperature decreased from
16.3 "C to 14 °C within 11 hr of which the net heat rate from the radiation was 36.73 W.
and the cooling load during the daytime was 33.58 W. The inside room temperature
could be about 4.1°C lower than the ambient temperature during daytime. For the 2"
experiment the water temperature decreased from 20.4 °C to 17.1 °C within 8 hr of which
the net heat rate from the radiation was 81.40 W and the cooling load during the daytime
was 45.76 W. The inside room temperature was about 6.2 °C lower than the ambient
temperature during daytime. The system performance was better in the 2" experiment
due to higher difference of the ambient temperature between daytime and nighttime.

From this research, the main parameters affecting the system performance

were the ambient temperature followed by the sky temperature. The system could



operate well in the season which had big difference of the ambient temperature between

daytime and nighttime.





