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The numerical simulation for corn curtain roller drying box
based on CFD - EDEM coupling

SHI Lin-rong, WU Jian-ming, ZHAO Wu-yun, SUN Wei, SUN Bu-gong, ZHANG Feng-wei
( College of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In order to solve the problem of simulating difficulty for the process of drying material by drier through
existing technology, based on the CFD — DEM gas-solid coupling mathematical model, using the standard k — € turbu-
lence unsteady Euler-Euler coupling algorithm, has analyzed the heat transfer by the gas and solid and dynamic distribu-
tion of the internal flow field in the drying process of the curtain roller drying box. Before simulation has carried out the
pre-treatment for the gas-solid coupling model: Has set up the dryin box model by the 3D modeling software and carried
out the grid division by using the Gambit software. Using the slice modeling technology has set up the corn simulation
model and the initial condition, boundary condition and coupling parameters for the two kinds of coupled models. The
simulated results shown that: In the 1.5 s simulating process, the corn model be in different temperature field accorded
with normal distribution. Among them, the number of corn model was 735 be in 373 K, the temperature has increased
7.9 K about 75 cormn models; the rmove of the curtain in the roller will have the disturbance accelerate function for heat
air flow, the air speed near the curtain plate was increased from 0.50 m*s~' up t0 0.63 m*s~!
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1.Fuel machine; 2.Inlet fan; 3.Combustion chamber; 4. Curtain roller drying box; 5. Feed inlet; 6. Com belt; 7. Transport motor; 8. Rotation motor of

drum; 9. Inclination regulatory agencies of drum; 10.Cormn export
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Fig.1 Schematic diagram of grain curtain roller drying box
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Fig.2  Structure diagram of the curtain roller drying box
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Corn simulation model
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Fig.3 The corn simulation model
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The properties of the material mechanics

Table 1

HAESEL Material parameters

e T L B PR WL

Material Poisson” s ratio Shear modulus/MPa Density/ (kg*m~?)
FK Com 0.4 2.6 1250
i Steel 0.28 3.5%x 10 7850

Ak B2 Contact parameters
Collision form Coefficient of Restitution Coefficient of static friction Dynamic friction coefficient

kL — UKL Particle — particle 0.5 0.4 0.05
UKL — BETA Particle — wall 0.5 0.4 0.05
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Table 2 Matching of the coupling time step

R )25 /s PRAEIR A BRAFET T /s
Model Time step Save frequency Save time
Fluent 0.002 50 0.1
EDEM 5.00x10°° 200 0.01
fE% Multiple 40 10
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Simulation p of drying box for drying corn
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Fig.5 Temperature field of comn and air in drying box
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Fig.7  Flow field of air velocity in drying box
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Fig.6 Distribution picture for corn be in different temperature field
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