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ABSTRACT

The first objective of this research was to study the influence of drying conditions
(temperature and evaporator bypass air ratio) on herb drying with heat pump dryer.The second
one was to compare herb drying performance using heat pump dryer which was controlled by
external condenser and inverter for adjusting speed of motor at compressor. The last one was to
analyze the economic cost of herb drying using heat pump dryer. In this inv estigation, The
temperature was varied between 45 and 50°C and the evaporator bypass air ratio was varied at
60%, 70% and 80%. The results were as follows : In the case of drying air temperature at 50 °C,
the performance was better than that of drying air temperature at 45 "C but the latter condition
gave better quality. Experimentally, it was found that the case of 70% evaporator provided the
good performance. The average drying rate and moisture extraction rate were 0.45
Kg ater /11and 0.46 kg . /h, respectively. The average specific moisture extraction rate was
0.26 kg .ior /kw —hand the coefficient of the heat pump was 2.98. The herb dryer by using
temperature control method was considered when the unit compressor motor speed was adjusted
and when the unit used external condenser under the same condition. The result showed that the
performance using the first method was better than the latter one because, the control temperature
method by using speed adjustment of the compressor motor reduced the flow rate of the working
fluid by decreasing the heat transfer from drying system. In addition, the optimum performance
was the evaporator bypass air ratio of 70%. The results of cost analysis in this research gave the

internal rate of return at 73.38% and the payback period was 1.46 year.



