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ABSTRACT

This present study was conducted for studying the effects of the temperature
control strategies, the drying condition of the heat pump dryer performance, and the
eﬁergy used of a heat pump dryer. There were two systems of temperature control
installed to the heat pump dryer. The first system was the variable speed drive heat
pump dryer (VSD-HPD) which used an inverter to control the speed of the
compressor for adjusting the refrigerant mass flow rate to be the suitable for the
heating load inside the drying chamber. The second system is the bypass working
fluid heat pump dryer (BWE-HPD) which used an external condenser to reject the
extent heat to the ambient while the speed of driven motor for the COMPIesSsor was
constant.

This experiment used the sliced banana (Musa sapientum linn. Musaceae) as
the testing materials. Each banana slice had a diameter of 30-35 mm. and it was §
mm. thick. The initial moisture content of the sliced banana was approximately 208-
250% dry-basis. In the experiment, these sliced bananas were dried uritil 16% final

moisture content. The experiment was carried out by using 40°C, 50°C, and 60°C as

the drying temperature and the fractions of evaporator were 60%, 70%, and 80%
respectively. The working system of this heat pump dryer was the closed loop system
which had the constant air velocity of 1.27 m/s. In this experiment, the average ‘

drying rate (DRaw), the specific moisture extraction rate (SMER,,,), and the useful



coefficient of performance of heat pump dryer (COPrp.usea) Were used as the criteria
for evaluating the performance of the two system heat pump dryer.

From the experiments, it could be presented that the heat pump dryer, which
used the inverter had higher performance in controlling the temperature inside the
drying chamber and it had better performance than the heat pump dryer with the
external condenser. The percentage of the DR,y was higher than 56%. The SMER,,
was more than 165%. Moreover, the useful coefficient of performance was higher
than 41%. When considering about the fraction of evaporator bypass air, it was
slightly affected on the performance of the VSD-HPD while it had a great effect on
the performance of the BWF-HPD. The drying process which used the drying

temperature lower than 60°C had a great effect on the final moisture content of the

drying materials and the drying time (DT).



