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ABSTRACT

The objective of this research is to pursue the feasibility study of paddy drying
using heat pump in comparison with diesel burner dryer. A near-equilibrium
mathematical drying model was employed to find the optimum condition of drying by
considering drying rate and energy consumption. Variables studied were height of paddy
bed of 0.5 m and 1 m, specific air flow rate of 10-20 m’/min-m’paddy, drying air
temperature between 36-50 C, initial moisture content of 18-24% wet basis, final
moisture content of 14% wet basis, ambient temperature of 30" C and relative humidity,
70% and 80%. Simulation result showed that specific air flow rate and drying air
temperature affected significantly the drying rate of paddy. Energy consumption increased
with the specific air flow rate. The best condition was drying air temperature maintained
at 49 C, bed height of 0.5 m and specific air flow rate of 12 m*/min-m’paddy. Drying
cost for reducing moisture from 24% to 14% wet-basis was 61.50 baht/ton of paddy if
operating time was 2,160 hours per year.

The results from sensitivity analysis, based on electricity price, operating time
and interest rate, showed that the drying cost increased with electricity price and interest
rate but decreased with operating time. The economical analysis showed that paddy drying
using heat pump was feasible compared to that using diesel burner.

Keywords : Paddy drying/Heat pump/Mathematical model/Energy consumption
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Fig.3  Effect of electricity price on comparative drying cost between heat pump dryer
and diesel burner dryer
(Operating time = 24 hours per day, 90 days per year)
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Fig.5 Effect of active year on comparative drying cost between heat pump dryer and
diesel burner dryer
(Operating time = 24 hours per day, 90 days per year)
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