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Abstract: This research aims to investigate the influence of installing flow obstructing devices within the
paddy drying duct and the drying air temperature on the paddy drying process. Experiments were
conducted using 3 kilograms of Thai jasmine paddy rice 105 with initial moisture contents ranging from 21-
25% wet basis. The drying air temperatures were set at 60°C and 80°C, with the target final moisture content
reduced to 14% wet basis. A small-scale prototype dryer, 2.5 meters in overall height, was developed for this
study. The heat and mass exchange zone was designed as a straight cylindrical vertical tube, 4.5 inches in
diameter and 1.5 meters in length. Two configurations of the drying tube were examined: (1) a straight tube
without an internal helical fin, and (2) a straight tube fitted with an internal helical fin. Each configuration was
tested in triplicate, focusing on the increase in grain temperature, the reduction of moisture content over time,
drying rate, and the specific energy consumption. The results showed that the use of the helical fin
significantly enhanced heat transfer to the grains compared to the plain tube. At a drying air temperature of
60°C, the grain temperature increased by more than 4.47% under identical testing durations. This
enhancement contributed to a 56.67% improvement in the drying rate, while the specific energy consumption
decreased by 21.42%. A similar trend was observed at the higher air temperature of 80°C, confirming the
beneficial effects of installing internal flow obstruction devices in enhancing heat transfer and improving

overall drying performance.

Keywords: Flow-Obstructing Helical Fins; Paddy Dryer; Drying Rate; Specific Energy Consumption
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