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ABSTRACT

The research was to study the effects of the temperature control strategies in a drying
chamber of the two system heat pump dryer by the mathematical model. The first system is 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 suitable for the heating load
inside the drying chamber. The second system is the bypass working fluid heat pump dryer
(BWF-HPD) which used an external condenser to reject the excess heat to the ambient. This
experiment used sliced banana as testing materials. The size of each banana slice was 30-35 mm.
diameters and 5 mm. thick. The initial moisture content of the sliced banana was 200% dry-basis.
In the experiment, these sliced bananas were dried until 16% dry-basis final moisture content.
The experiment was carried out with the drying temperature of 60 C and 70% of the fractions of
evaporator bypass air. The heat air system of this heat pump dryer was a closed loop system
which had the constant air velocity of 1.25 m/s. The results from the mathematical model showed
that the performance of heat pump dryer agreed well with the experiment results. The heat pump
dryer with the external drying condenser had the highest average Drying rate (DR) and Specific
moisture extraction rate (SMER) of 2.72 kg

/h and 0.915 kg /kW-h respectively, and

water water evap.

used the drying time of 7.6 hours. Total energy spent at 28.9 kW-h was lower than the heat pump
dryer, which used the inverter. However, the average coefficients of performance of heat pump
dryer (COP) and the average performance of heat pump dryer (COP,,,), controlled by the
inverter, was 3.7 and 3.0, respectively, which was higher than the heat pump dryer with the

external condenser.



