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JANTANA SEELANAMTIANG : DEVELOPMENT OF HYBRID HEAT SOURCE FROM
INFRARED RAY AND SOLAR ENERGY. THESIS ADVISOR : ASST. PROF. TAWARAT
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The objective of this research was to design, develop, and evaluate the
performance of a dryer with hybrid heat source from infrared ray and solar energy. The
dryer consists of: 3 sets of 2x1 m? solar collector, 2 sets of 1500 W of the finned heater,
4 sets of 220 W of the infrared heater, and a drying chamber size of 0.6x0.6x0.6 m>.
Nam Dok Mai mango weight 4 kg with an initial moisture content of 81.56%(w.b) was
used to drying with 3 types of hybrid energy source namely solar ray plus electrical
fin-heater, solar ray plus electrical fin-heater and continuous infrared radiation, and
solar ray plus electrical fin-heater and infrared ray intermittently (5 minutes on,
3 minutes off) with 3 levels of drying air temperature of 60 70 and 80°C. The
performance of drying was evaluated by the efficiency of the solar collector, specific
electrical energy consumption (SEEC), and drying rate. The qualities of dried mango
were evaluated by moisture content, color difference, and texture profile analysis. The
results showed the hybrid type of energy source of solar ray plus electrical fin-heater
and infrared ray intermittent at drying temperature of 60°C.is the most suitable for
mango drying due to.the dried mango has the moisture content and water activity
accordance with the product standards of dried fruit industry. And the quality of dried
mango in terms of color, antioxidants, and phenolic compounds are the best. The
performance of the dryer, it was found that the solar collector efficiency was 72.92%,

the specific energy consumption was 13.06 MJ/kg, and the drying rate was 0.25 kg/h.
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