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ABSTRACT

This research was the designed, construction including performance testing of a
dehumidifier modified from window-type air-conditioner which has rated capacity 1 Ton of
Refrigeration (12,000 BTU/hr or 3,516 Watts) and using R-22 Refrigerant. It was aimed to
decrease the evaporator temperature by pulling down to the range of —4 °C to +4 'C for increasing
water condensation. Performance was compared to a dehumidifier which applied from an original
window-type air-conditioner using the existing supplied capillary tube. Then the equation and
performance graph for engineering economics analysis was evaluated.

The first phase of this study was experimented with the minimal modification unit of the
air-conditioner as a dehumidifier by changing new air movement into a proper one direction
which ambient air pass through evaporator coil and was forced by propeller and fan driven by a
co-axial shaft. Consequently, the cooled air left from evaporator was gaining heat from the
condensing coil. Further modification of air-conditioning cycle was considered by replacing
refrigerant flow control from capillary tube to 1 ton capacity of a thermostatic expansion valve,
which is for heavy duty cooling and installing the cycle protection devices. The performance was

increased by the result of modification.



The analysis follow AHAM standard which tested at the condition of 27°C and 60%RH
of air inlet evaporator of following tests: (1) an enhance dehumidifier modified from window-
type air-conditioner using a thermostatic expansion valve was found that moisture condensation
Rate (MCR) was 3.591 kg /hr, Specific Moisture Condensation Rate (SMCR) was 3.383

kg /kWh and Dehumidifier Efficiency (COP,, ) was 4.799. (2) a dehumidifier which applied

dehu:
from an original window-type air-conditioner was found that moisture condensation Rate (MCR)
was 0.725 kg /hr, Specific Moisture Condensation Rate (SMCR) was 0.578 kg /kWh and

Dehumidifier Efficiency (COP, ) was 1.122. Of which can be concluded that a dehumidifier

dehu
modified from window-type air-conditioner using thermostatic expansion valve offers an
efficiency dehumidifier performance higher than the use of capillary tube.

The engineering economics analysis was found that the water condensed operating cost
of a dehumidifier modified from window-type air-conditioner was 0.88 baht/kg. While, a

dehumidifier which applied from an original window-type air-conditioner was 5.59 baht/kg.

Whereas a commercial dehumidifier was 1.65 baht/kg.



