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This research was the design, construction including performance testing of closed-type
heat pump for mango leather drying process. The heat pump unit was modified from window-
type air conditioner which was rated capacity of 1 ton of refrigeration (12,000 BTU/hr) and using
R-22 refrigerant as working fluid. Further modification of air-conditioning cycle was considered
on replacing refrigerant flow control from original capillary tube to a thermostatic expansion
valve for 1 ton of refrigeration capacity in manner of lowering the working temperature of
evaporator. By the combination of fin unit, the partial of accumulated heat was wasted to the
ambient, resulting in reduction of the evaporator air inlet temp. Then performance testing of a
dryer and analyzing of the factors affecting to dryer performance were conducted. The mango
leather with initial moisture contents of 70-75%(wb) was loaded to the drying room in order to
decrease the moisture to final moisture contents of 7-9%(wb).

It was found that the air temperature inlet and outlet of heat pump unit was 44.8°C and
58.5°C, respectively, with the air inlet relative humidity of 62.5%(wb) and reduced to 33.2%(wb)
for the air outlet condition. The temperatures of air inlet and outlet with additional fin unit was
50.1°C and 44.8°C and the relative humidity of 48.9%(wb) and 62.5%(wb), respectively. The fin
efficiency was 80%.

The performance assessments were observed with following result; the drying rate (DR)
was 2.48 kg per hour with the moisture extraction rate (MER) of 0.90 kg of water per hour
corresponding to the specific moisture extraction rate (SMER) of 2.20 kg of water per kWh. The
specific energy consumption (SEC) was 1.64 MJ per kg of water and the refrigeration coefficient
of performance (COPy) of 2.23 whereas the heat pump coefficient of performance (COP, ) was
4.10. Drying time per loaded batch of 30 kg of mango paste was 8 hours

The engineering economics analysis of this prototype was found that the operating cost
of a mango leather dryer was 11.91 Baht per kg of fresh mango with the payback period of 5
months and 12 days and internal rate of return (IRR) of 270%.





