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Design of Heat and Fluid Flow in Cold Container Using CFD Simulation

H. S. Yun J. K. Kwon

H. Jeong

H D, Lee Y. K, Kim

Because thermal non-uniformity of transported agricultural products is mainly affected by cooling air flow pattern in the

cold transport equipment, the analysis and control of flowfield is key to optimization of cold transport equipment. The

objectives of this study were to estimate the effects of geometric and operating parameters of cold container on the air

flow and heat transfer, and find the optimum design parameters for the low temperature level and its uniformity in given

cold container with CFD simulations. Existences of ducts, gaps between pallets and geometries of exit as geometric

parameters and fan blowing velocity as operating parameter were investigated. CFD simulations were carried out with the

FLUENT 6.2 code. The result showed that optimum design condition was bulk loading with no duct, wall exit and 8.0

m/s of fan blowing velocity.
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Table 1 Boundary conditions and physical properties

Properties Value
Inlet temperature, C 49
velocity, m/s 2.0~8.0
turbulent intensity 0.1
hydraulic diameter, m 0.3
Peach effective diameter, m 0.1
specific heat, Jkg K 3,900
thermal conductivity, W/m K 0.58
density, kg/m’ 608.7
respiration heat, W/m' 9.13
Porous media
heat source, W/m’ 5.48
porosity 04
Infiltration heat flux, W/m®
side wall 8.8
roof 8.8
floor 8.4
north wall 92
south wall 0
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Fig. 2 Temperature sensor positions in the container.
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Fig. 5 Velocity vector at z=0.91 m and y=2.02 m planes for fan blowing velocity of 6.0 m/s.
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