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Abstract

The objectives of this research is to design and construct the closed loop heat pump
drying system and to test the performance of the system once it was connected to the conventional
longan dryer . The Heat-pump Drying system was consisted of a compressor unit, 2 condenser
unit, a evaporator unit (for cold storage) and expansion valve with R-12 as a working fluid. Air
temperature was controlled by using 6 kW heater.

The system was tested with bags at 50 °C drying temp. The by- pass air was varied from
0, 25 and 50 % by volume. 6,000 em’ water was added to the bags to increase the moisture of the
bags before drying.

It was found that when the amount by-pass air was 0,25 and 50 % the heat exchanged at
the condenser were 9.04,8.59 and 7.27 kW, the heat exchanged at evaporator were 7.21,6.47 and
5.34 kW. The COP, were 2.94,2.86 and 2.69 , the COP ., were 1.98,2.07 and 1.93,and the
amounts of excess heat that must be taken out of the system were 15.28,6.52 and 2.71 kW,
respectively.

Then, the system was tested with 500 kg rice at 50, 55, 60 °C. The heat exchanged at
condenser at each temperature was 10.91,10.52 and 10.52 kW. the heat exchanged at the
evaporator were 7.20, 9.18 and 8.38 kW, the COP,, were 3.33,2.91 and 3.14, the COP refvig, WeTE
2.20, 2.75 and 2,32 ,and the amount of excess heat that must be take out of the system were
1.42,12.81 and 10.47 kW., respectively.

Finally, it was concluded that in order to the drying system with high performance, the
amount of excess heat depends on the rate of drying, the moisture of the product, and the drying

temperature of the system.



