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Abstract
TE 156218
The mathematical model for fluidized bed drying has been developed to simulate the drying rate and
urease inactivation of soybeans in superheated steam and hot air. The model predictions were
compared with experimental data. The validated model is then used to investigate the effect of
operating variables on tlie drying behavior and urease inactivation (e.g. drying medium temperature,
initial moisture content and bed depth) and to seek for an optimal operating condition to obiain
required quality and maximum capacity. Fluidized bed drying of soybeans was modeled using
governing equations for heat and mass transfer during the drying process. Soybean drying using
superheated steam was divided into two drying periods: heating up and falling rate periods. Soybean
drying using hot air was characterized by faiiing raie period. Kinetics of urease inactivation and

color change were included in the model.

Drying rate and urease inactivation predictions followed the experimental trend with both
superheated steau: and hot air drying. At the temperature of 120°C, the drying rate of hot air drying
was higher than that of superheated steam drying. However, it was clearly found that at the
temperature of 150°C, the drying rate of soybeans dried by both drying media had slight differences.
Concerning urease inactivation and the color change of soybeans undergoing drying process, the
urease inactivation rate and the color change of soybeans dried by superheated steam were higher
than these dried by hot air. Drying medium temperature and initial moisture content had a
significant effect on drying rate and urease inactivation which increased with increasing drying

medium temperature and initial moisture but bed depth had a slight effect on them.

Hot air drying at 150°C was stated as the optimum drying condition because it provided the

maximum productivity and the acceptable levels of urease inactivation and protein solubility .



