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The objectives of this research are to develop a mathematical model for predicting the
inside grain temperature distribution, the mean grain temperature and the air
temperatures at various positions inside the fluidized bed dryer, and to experimentally
study the percent of insect mortality when the insect inside the grain is heated by
fluidization technique at the conditions as 0.8 kg of paddy, 2.5 m/s of the air velocity
and 60 — 100 °C of the air temperatures.

For the simulated results of the inside grain temperature distribution obtained from the
mathematical model without consideration of mass transfer, it was found that the
temperature profile inside a grain is uniform after 60 seconds of heating time. On the
comparison between the simulation and the experiments, it was observed that both mean
grain temperatures have a similar pattern but about 5 — 20°C higher for the case of
simulation, depending on the air temperature. However, when the mass transfer was
considered, the difference between both mean grain temperatures tends to diminish
about 2 - 6°C, depending on the air temperature. From the experiment of heat
disinfestation using fluidization technique, it was found that the insect mortality is about
100 % when the grain temperature is higher than 55°C. Considering also the grain
quality in term of head rice yield and whiteness and energy consumption, it is suggested

that the inlet air temperature of 80°C and the operating time of 30 s should be used.



