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Simulation of infrared radiation and convection heating of soybean by CFD technique
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Abstract

The objective of this study was to simulate an Infrared Radiation (IR) heating compared to conventional
heating for surface decontamination of soybean using the Computer Fluid Dynamic (CFD) technique. The Monte
Carlo IR heating simulations combined with convection-diffusion air flow were applied. The model was considered
by conduction heat transfer, convection heat transfer and surface radiation. The model was solved in 3D
incorporating the real soybean shape and returned the transient surface temperature profile of the soybean. The
results showed that IR heating achieved more uniform surface heating than air convection heating, with a
maximum temperature close to the critical limit of 55°C at the same average temperature.
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Figure 1 IR heater configuration with the air velocity field and soybean surface temperature.

Table 1 Initial and boundary conditions for the simulations

Convection heating IR heating
Air velocity 0.1 m/s 0.1 m/s
Air temperature 200°c 20°C
IR heater temperature - 200°C
IR heater size - 0.05x0.05m
Distance between IR heater - 0.03 m

(¢}

Initial temperature 20°C 20°C
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Figure 2 Soybean surface temperature (top view) under convection (left) and IR (middle and right) heating, at

the same average surface temperature scale.
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