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ABSTRACT

The research aims to design, testing and performance evalvation of small-scale heat pump
dryer. The dryer capacity is 50 kg of khoa tan per batch and its drying chamber should accommodate
a cabinet with 12 trays. A heat pump modified from a window type air conditioning package with a
capacity of 9,000 BTU/h with R-22 as a working fluid. The heat pump dryer system was consisted of
a condenser coil, with evaporator coil, a compressor, an expansion valve and a circulating blower of
0.5 HP at 1,430 1pm, an air mass flow rate of 0.512 kg/s. In the experimental, khoa tan was dried in
closed loop system under fixed conditions of bypass air ratio (BPA) at 4 levels of 0, 25, 50 and 75%.
The khoa tan with initial moisture content of 81% dry basis was dried per loaded batch within
approximately 8 hours.

It was found that when the amount bypass air ratio were 0, 25, 50 and 75%, the heat
exchanged of average air temperature at condenser coil (Q c’awg) were 4.21, 3.56, 3.52 and 3.19 kW, the
heat exchanged of average air temperature at evaporator coil (Q,,,) were 5.01, 4.21, 2.95 and 1.66
kw, thé average power of compressor (P__ ) were 0.94, 0.78, 0.79 and 0.87 kW. The COP,,, were

oavy

4,43, 4.44, 443 and 3.66, the COP were 5.30, 5.38, 3.76 and 1.91., respectively. The maximum

refavg

average drying rate (DR) were 2.19, 2.39, 2.29 and 2.30., and specific moisture exfraction rate

(SMER__) were 1.21, 1.36, 1.41 and 1.42 kg water evap/kWh. The maximum moisture ¢xtraction rate

ave:




(MERan) were 1.59, 1.59, 1.52 and 1.26 kg water cond/h and average specific energy consumption
(SECM) were 2.98, 2.64, 2.55 and 2.53 MJ/kg water evaporate.

The economical analysis of this drying experiment shown that total cost of drying for 1 batch
of 50 kg (wet) khao tan was 3.48 baht per kg dry product at a fixed investment cost was 1.84 baht per
kg dry product, an encrgy cost was 1.24 baht per kg dry product and a maintenance cost was 0.41 baht
per kg dry product. Assume that the operation is 1 batch per day, hence the pay back periods would be
1.38 years and the internal rate of return (IRR) would be 66.85%, which showed a reasonable trend

for commercial investment in small-scale industry of agricultural group,




