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Phlai Drying with Microwave Assisted Heat Pump Dryer: An Economic Analysis
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Abstract

This research study involves an economic feasibility of Phlai drying with a prototype of microwave
assisted heat pump dryer. The economic analysis was evaluated from the optimum operation condition of the
dryer which sample size of 20 kg, drying air temperature of 50 °C, drying air flow rate of 0.621 m’/s, evaporator
bypass air of 67% and microwave power of 445.52 W in pulse mode of 5 minutes turn on and 5 minutes turn off.
The results were found that total drying cost of 99.20 baht/kg, 4. Which separated to dryer cost of 6.83
baht/kgy, oauer €NErQy cost of 22.09 baht/kg, ... Maintenance cost of 2.43 baht/kg, 4. AW product cost of
35.71 baht/kg,, ,oauer @nd labor cost of 32.14 baht/kg,, e The Payback periods were 2.34 years.
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Table 1 Annual cost analysis and return

Cost per unit of production (baths)

Annual cost (baths) - -
Kilograms of evaporated water Kilograms of dry product

Cost of the dryer 11,933.24 2.66 6.83
Energy cost 38,610.00 8.59 22.09
Maintenance cost 4,250.70 0.94 243
Raw product cost 62,400.00 13.89 35.71
Labor cost 56,160.00 12.5 32.14
Total 173,353.94 38.58 99.20
Annual return (baths) Payback period (years) Internal Rate of Return (%)
Income 209,664.00
. 2.34 41.40
Benefit 36,310.06

(b)

Figure 1 Dried Phlai from (a) sun drying (b) the dryer
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