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WICHANNARONG WONGBUBPA: CONTINUOUS PADDY DRYING
PROCESS USING AN INFRARED DRYING SYSTEM. THESIS ADVISOR:
ASST. PROF. KRAWEE TREEAMNUK, D.Eng., 175 PP.
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This research was divided into three parts. The first part examined the effect
of internal flow obstructions in a drying column on heating time, energy consumption,
and drying behavior. Jasmine rice (KDML 105) of 1.5 kg with an initial moisture of
24 % w.b. was dried using a 700 W infrared heater at 60 °C and 80 °C with an airflow
rate of 1.5 kg/min. Three configurations—Hollow drying chamber, Truncated cone
fins, and Expanded metal-—were compared. The Hollow chamber at 80 °C provided
the shortest heating time (3.3 min), while at 60 °C both Hollow and Truncated cone
fins required the lowest energy (0.10 kWh). The Hollow chamber also yielded the
shortest total drying time (95 min), 47.37% faster than the Truncated cone fins. In the
second part, the Hollow and Truncated cone fins at 60 °C were tested with a high-
pressure blower and compared with sun drying of 2 kg of paddy (24-14 % w.b.) at
2 kg/min. The Hollow chamber achieved the shortest drying time (125 min), highest
drying rate (0.10 kg/h), lowest energy consumption (15.38 MJ/kg yater), and greatest
brown-rice yield (30.07%). The third part evaluated airflow rates of 2, 3, and 4 kg/min
using 15 kg of paddy: Al required 180 min, but 4 kg/min gave the highest drying rate
(0.63 kg/h), whereas 2 kg/min consumed the least energy (2.58 MJ/Kg water) and
produced the highest head-rice yield (32.82%). Overall, the Hollow drying chamber at

60 °C provided optimal drying performance with lower energy use and superior grain

quality.
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