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ABSTRACT

Performance study of thermoelectric air conditioner integrated with evaporative
cooling. The thermoelectric air conditioner is composed of three thermoelectric modules.
The cold side of thermoelectric modules was fixed to rectangular fin to cool the
volunteer, while the evaporative cooling system produced cooling air that was used to
assist the release of heat from the rectangular fin at the hot side of thermoelectric
modules. Test were conducted using various electric current applied to the
thermoelectric modules and air flow rate.

The results showed that the cooling capacity could be increased as the electric
current increased. The suitable condition occurred at 1.5 A of current flow, cold air flow
rate at 0.011 kg/s, hot air flow rate at 0.024 kg/s, water flow rate to cooling pad at 7 lpm
and ambient air temperature of 30.0°C with a corresponding cooling capacity of 36.98 W,
which gives the COP of 0.80 with the cooled air temperature of 28.0°C. Solar cells system
can be used to provide enough power for thermoelectric air conditioner. Economic
analysis of the system indicated that the payback period was 1.35 years.

In summary, the thermoelectric air conditioner integrated with evaporative
cooling driven by solar cells used to reduce the ambient air temperature for thermal
comfort. Such application is considered to reliable and merit further investigations

towards commercial development.
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