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High Temperature Spouted Bed Grain Drying with Various Downcomer — Airflow
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Abstract

This research is an experimental study to investigate the
effects of downcomer — air flowrate on the kinetics of high

temperature paddy drying and milling quality. All experiments

k Corresponding author

were conducted in two — dimensional spouted bed batch dryer
under high drying temperatures of 110, 130 and 150 °C. The
percentage of downcomer — airflow of 0, 10, 20, and 30 % were
varied for each of drying temperatures. It was found that the
existence of moisture transfer was also taken place in the
downcomer which was resulted from heat accumulated in paddy
during intensive heating and drying period in the spout and
resulted in the presence of evaporative cooling phenomenon in
the downcomer. Moisture transfer in both regions attributed to
almost linearity of drying curves which drying rate directly related
to the amount of downcomer — airflow. The experimental results
indicated that the high temperature can be used to dry paddy
without any affecting on milling quality as long as moisture
reduction not more than 5 and 8 %d.b. for approximate initial
moisture content of 27 and 35 %d.b. respectively. The thermal
energy consumption was almost the same for any level of
moisture decrease and was around 5.5 MJ/kg water evap. Finally
in comparing with fluidized bed drying it was found that spouted
bed drying offers more benefit than the former in drying rate per
unit volume of dryer whilst thermal energy consumption and

milling quality were comparable with fluidized bed drying.
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