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ABSTRACT

The objectives of this research were to design, construct and evaluate the
performance of heat pump dryer and heat pump dryer cooperated with cold storage.
The capacity of heat pump dryer was 100 kg of Thai herbs, The dimension of dryer
cabinet was 0.98 m x 1.16 m x 0.8 m consisted of 30 trays and 0.75 kW blower with
1,756 kg/h mass flow rate of air. The heat pump dryer and cold storage consisted of
7.45 kKW condenser, 5.21 kW evaporator of dryer and 1.12 kKW evaporator of cold
storage. The compressor was 1.12 kW with R-134a as working fluid. The drying air
temperature and cold storage temperature were controlled by adjusting the speed of
compressor motor.

The experiment studies were: i) the bypass air ratio (BAR) were 50%, 70%
and 90% by heat pump dryer ii) the drying air temperature were 40 °C, 45 °C and 50
°C by heat pump dryer iii) the drying air temperature were 40 °C, 45 °C and 50 °C by
heat pump dryer and cold storage. The results revealed that: in the case of bypass air
ratio at 70%, the performance of heat pump dryer was better than that of bypass air
ratio at 50% and 90% with the moisture extraction rate (MER), specific energy
consumption (SEC), coefficient of performance of heat pump (COPy,) and energy
efficiency ratio (EER) were 0.38 KQwater cona/n, 19.47 MJI/KQwater evap, 5.61 and 3.14



respectively. In the case of drying air temperature at 40 °C, the performance of heat
pump dryer was better than that 45 °C and 50 °C with the moisture extraction rate,
specific energy consumption, coefficient of performance of heat pump and energy
efficiency ratio were 0.20 KQwater cond/n, 25.22 MJI/KQwater evap, 6.88 and 3.09
respectively. The heat pump dryer and cold storage provided the performance better
than using the heat pump dryer with the higher of coefficient of performance of heat
pump and energy efficiency ratio, the lesser of specific energy consumption and 17%

energy saving.



