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A heat pump dryer was developed by adding microwave power into the drying system.

Prior to develop the prototype of microwave combination dryer, the phenomenon of microwave

combination drying was studied by modified a household microwave oven to hot air —

microwave combination dryer. The dryer was tested to evaluate the drying performance by

using chili and Phlai. Five methods of drying were used: 1. only hot air drying, 2. hot air-

microwave together drying, 3. hot air-microwave preheating drying, 4. hot air-microwave

finished drying, and 5. hot air-microwave pulse drying. The results showed that hot air-

microwave pulse drying was the suitable method to apply microwave energy into conventional

hot air drying of chili and Phlai because of the shortest drying time and highest of SMER and

non-damaged of product by microwave heating. The prototype of microwave assisted heat

pump dryer was designed and developed. The dryer consisted of 0.6885 m’ of drying chamber,

a heat pump system of 1 % ton of regeration, three sets of microwave generator system at 2450

MHz (Dacwoo, KOR-63D7) maximum power of 700 W contained in metal boxes to avoid

microwave leakage. Experiments were performed with heat pump drying and microwave
-assisted heat pump drying to evaluate performance of the dryer by drying of 20 kg. chilli and
Phlai. The results found that microwave assisted heat pump drying reduced 25% and 20% of
drying time and 21.91% and 15.64% of specific energy consumption for chilli and Phlai,
respectively, when compare with only heat pump drying. Dried products were better color than
product from local market. Both drying methods had no significant effect to chemical
compound of dried Phlai. The optimum operating contions of the dryer were 50 °c of
temperature, 0.621 m’/s of air flow rate and 75-80 % of evaporator bypass air. The result form

economic evaluation was found that payback period is 1.70 years.
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