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FREE-FALL DRYER/THIN-LAYER MODEL/GENETIC ALGORITHM/

DIMENSIONLESS ANALYSIS/CHARACTERISTIC CURVE/DRYING RATE

This work comprises of 5 parts namely: improvement of the dryer, experiment,
drying models by genetic algorithm, dimensionless analysis and numerical simulation.
The existing free-fall dryer was improved for a continuous drying process by installing
a bucket conveyor and measurement instruments. The experiment was done at air
velocity 2 m/s, temperature 100, 130, 150°C, paddy feed rate 52.4 kg/min and rest
period between drying round of 1 min. Experimental data obtained from the
experiment were then fitted to the 9 empirical models in the literature by a genetic
algorithm of MATLAB to find the best models. As for the numerical simulation work,
the non-equilibrium model of the counter-current flow drying process was used to
simulate the heat and mass transfer between drying air and paddy grains. A computer
code was developed by using MATLAB. The experimental data were compared to the
simulated values and the results were in good agreements. A dimensionless variables
analysis is desirable for scaling of the dryer into a commercial scale. By using the
method of pure dimension scaling, 6 dimensionless variables were found. Geometric

and dynamic similarities of the dimensionless groups were demonstrated.
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