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Abstract

TE157482

This research is to compare paddy drying techniques between hot-air and superheated steam
fluidized-bed drying, to design, construct and test a prototype of superheated-steam-fluidized-
bed dryer, and to develop the mathematical model of fluidized bed paddy drying using

superheated steam.

Comparison results showed that paddy dried by had higher head rice yield but lower whiteness
than that dricd by hot-air fluidized-bed drying. The higher head rice yield was due to
condensation occurring at the beginning of the superheated steam drying, causing paddy
temperature to increase rapidly to the paddy gelatinization temperature. A gelatinization process,
therefore, occurred more in the superheated steam than in the hot air drying. In addition to both
drying processes, it was found that longer soaking time resulted in a lower percentage of white

belly while drying medium velocity had no effect on the decrease in white belly.

Testing of the prototype of superheated-steam-fluidized-bed dryer with a capacity of 100 kg/h at
drying temperature in a range of 128-164°C and drying time of 4-5 minutes showed that this
machine was able to reduce the moisture content of paddy from 40-50%d.b. to 21-28%d.b. The
decrease in moisture content depended on the increase in drying temperature and time. The dried

paddy outputted as parboiled rice and had higher head rice yield compared with reference paddy.
Its whiteness dropped when the drying temperature increased. The peak and final viscosity of
dried paddy’s starch were lower than thbse of reference paddy and decreased with the drying
temperature. Due to the output of dried paddy from this dryer was parboiled rice, thus, the
machine combined steé.ming and drying process together. This reduced an investment cost and

operating time for producing parboiled rice compared with an commercial process.

The developed mathematical model of superheated-steam-fluidized-bed drying was divided into
three periods, i.e., heat-up, constant drying rate and falling drying rate. Predicted results of the
model were moderately close to the experiments. The results from both model and experiments
indicated the superheated steam temperature was the most influence parameter on the paddy
drying rate. Another parameter affecting the drying rate was paddy bed depth. Thinner bed depth

resulted in higher drying rate.





