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SPOUTED BED DRYER/ FREE-FALL TECHNIQUE/ THIN-LAYER MODEL

This research aimed to construct and test paddy drying using the spouted free-
fall bed dryer. Influence of hot air temperatures of 60, 80, 100, 120, and 150°C, hot air
velocities of 19, 22, and 25 m/s and initial paddy masses of 5, 10, and 15 kg on drying
rate (DR), specific energy consumption (SEC) and qualities of paddy after drying were
studied. The experiment was conducted with drying paddy at initial moisture content in
the range of 24.0-25.5% w.b. to the final moisture approximately of 14% w.b.. It is
obtained that hot air temperature had more effect on the drying rate compared to the
other parameters. When paddies were dried at higher hot air temperature, DR increased,
SEC decreased but the quantity of head rice yield (HRY) decreased. The initial paddy
mass is a secondary influence. Using higher initial paddy mass decreased the SEC and
increased HRY. Additionally, increasing the hot air velocity resulted in a slight increase
in the DR. But it wasted more energy. The whiteness index (WI) of paddy after milling
was similar to that of the reference control paddy sample, although using the hot air
temperature of 150°C. The empirical thin-layer drying model was developed to predict
the effect of moisture ratio. It can accurately predict the moisture ratio at RMSE =
0.0279, x2 = 0.00084, and r = 0.9938. In addition, prediction of the drying was estimated
by the theoretical thin-layer drying model with the developed equations of moisture

diffusion coefficient. It was found to predict the paddy moisture content, paddy




temperature in the downcomer region, hot air temperature, and relative humidity at the
end of the draft tube to be consistent with the experimental results with the average
%error in the range of 2.1-8.4%, 2.1-8.4%, 11.0-21.6%, 2.1-8.4%, and 13.6-36.0%,

respectively.
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