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Study on the applicability of two numerical models for simulation
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Abstract: Objective: This study aimed to obtain suitable
turbulence model for simulation infrared combined spouted bed
numerical valued. Methods: Two equation models (SST k-e and
Realizable £-¢) were used for numerical simulation to obtain the
performance parameters of the infrared spouted bed and the
velocity, temperature and particle concentration distribution of

the flow field in the drying chamber under different working

conditions. The particle drying experiment of the infrared spouted
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bed was carried out. Results;: When under the working conditions
of air inlet velocity of infrared spouted bed drying chamber of
8 m/s and a temperature of 50 °C. the values obtained by
Realizable k-e¢ simulation are similar to those obtained by SST
k-e. The particle volume fraction distribution, velocity
distribution and temperature distribution in the fluid domain of
the drying chamber obtained by numerical simulation with the
two turbulence models were similar, and the overall effect is
good, which showed that the application of the two turbulence
models to the equipment is feasible. The turbulence model of
Realizable k-e converged faster, but the stability of SST k-e was
better. Conclusion: The Realizable k-¢ turbulence model is more
reasonable to describe three-dimensional flow field of infrared
spouted bed.
Keywords: infrared spouted bed; dry; turbulence model;
hydrodynamic performance; flow field characteristics; numerical

simulation
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Figure 1 ~ Structural diagram of infrared spouted bed

G5B 4T A Sl K B ) 1 45 45 0 RT o BT R = 4%
HE = 2 JUAT T bR A 8 A L, 5 A 5 S A IO A R A 3
WA Z A5z Jr B R, Solidworks 111 1 =
Y ST AR LTI, INE 2 iR,

A2

bk B R TR E TUATER

Infrared spouted bed drying chamber model
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Table 1 Initial condition settings
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Figure 4 Realizable k-¢ operation residual curve
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Figure 5 SST k-e operation residual curve
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