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2_ Two Fluid Model
3 - Axisymmetric
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4 - Volume Fraction

5 - Kinetic Theory of Granular Flow
6 - Reynolds Stress Tensor

7 - Turbulence Model

8 _ Source

9 - Diffusive Heat Transfer
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10_ Momentum Exchange Coefficient
I Relative Reynolds Number
12 _ User-defined Scalar
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15 _ Source Terms

16 _ User-defined Functions
17 _ User Defined Scalar
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18 _ Mean Relative Deviation
19 _ Standard Error of Prediction
20 _ Maximum Error of Predictions
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Simulation of Rough Rice Drying in a Laboratory-Scale Ultrasound-assisted
Fluidized Bed Dryer Using CFD Method

Dariush Zare!*, Amir Ahmad Tayebi!, Ataollah Rabiee?

1. Biosystems Engineering Department, School of Agriculture, Shiraz University, Shiraz, Iran.
2. Department of Fluid and Thermal Engineering, School of Mechanical Engineering, Shiraz
University, Shiraz, Iran.

Abstract

The combination of fluidized bed dryers with high power ultrasound equipment can reduce
thermal stresses on products that are sensitive to thermal stress and minimize the percentage
of losses when drying. In this research, a mathematical model for changing grain moisture
content of paddy was proposed to predict and simulate the behavior of ultrasonic fluid bed
dryer based on the computational fluid dynamics (CFD). The proposed model was calculated
using the Eulerian-Eulerian two-fluidity TFM method in the Fluent 18 software. This model
was evaluated using multiple laboratory data collected from paddy drying in an ultrasonic
fluidized bed dryer. Assessment of validations showed that the model was capable of predicting
the variations of grains moisture content in an ultrasonic fluidized bed dryer with the deviations
less than 4 % in comparison with the experimental results. C source user defined function
(UDF) was used and connected to Fluent to extend its ability of solving equations and predicting
the grains moisture content. High ability of Fluent was demonstrated in predicting the fluid
flow and solving its equations such that the user can easily observe inside the system and have
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a good view of the multi-physics.

Key words: Computational Fluid Dynamics, Ultrasound-assisted Fluidized Bed Dryer, Eulerian-Eulerian Two
Fluidity Method

*Corresponding author
E-mail: dzare@shirazu.ac.ir

1716



