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ABTRACT

This research was to study the development of tea leaf dryer using heat pump. The
objectives were designed, construction the prototype including testing the performance of a heat
pump dryer. The heat pump was modified from window-type air-conditioner by replacing
refrigerant flow control in order to decrease the evaporator temperature to the range of -4°C to
+4°C with the air temperature lower than dew point temperature causes higher potential of water
extraction from the system.

The first phase of this study has installed heat pump modified from window-type air-
conditioner which has rated capacity 1 ton of refrigeration (12,000 Btu/hr or 3,516 Watts) using
R-22 refrigerant operate as a heat pump. The capillary tube was replaced by a thermostatic
expansion valve of similar refrigerating capacity.

The heat pump dryer was designed to be operated for the following condition of
65 — 70% (wb) initial moisture content and 10 — 15% (wb) final moisture content of tea leaf in
close system of air direction.

Analysis of parameters affecting to performance were heat pump inlet/outlet
temperatures and relative humidity, moisture extraction rate (MER), specific moisture extraction
rate (SMER), specific energy consumption (SEC), and heat pump efficiency in term of refrigerant

and heat pump coefficient of performance (COP, and COP, p). It was found that heat pump



conditions at inlet compare to outlet was 37 — 490C, 50 — 67%RH and 40 — 520C, 45 — 65%RH
respectively. Moisture extraction rate was 2.239 kg of water per hour, specific moisture extraction
rate was 1.862 kg of water per kWh, specific energy consumption was 2.76 MJ per kg of water,
with COP, was 4.47 and COP, j was 2.74. Time for drying per batch was 5 hours.

The engineering economics analysis was found that tea leaf heat pump dryer
operating cost was 79.6 baht/kg dry product. While, the labour intensive of conventional sun

drying practice was 91.2 baht/kg dry product.



