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Refrigeration Effect of Refrigerated Truck Based on Computational Fluid Dynamics

LI Chang-yu, LYU Dong-lin, LI Xi-xia, ZHANG Ji-hua

(School of Automotive and Traffic Engineering, Guangzhou College of South China University of Technology,
Guangzhou 510800, China)

ABSTRACT: The paper aims to study the refrigeration effect of refrigerated truck and design a compartment structure
and internal air flow guide mechanism of refrigerated truck. A three-dimensional model of the refrigerated truck was es-
tablished. The refrigeration effect of the refrigerated truck carriage was analyzed by computational fluid dynamics (CFD).
The refrigeration effects of four cargo stacking modes (gapless one body stacking, gapped one body stacking, two body
stacking and four body stacking) of refrigerated vehicles were compared to further analyze the influence of cargo clear-
ance in four body stacking mode on the refrigeration effect. To verify the reliability of this method, the simulation results
were compared with the experimental results. The average relative maximum error between simulation results and expe-
rimental results was 5.9%. It was found that the four body stacking method was better than other methods, and the average
compartment temperature of the four body stacking mode was the lowest, which was up to —8.2970 °C. When the cargo
clearance was more than 175 mm, the temperature of the front and rear goods tended to be the same, and the temperature
distribution uniformity was the highest. The method of computational fluid dynamics adopted in this paper can be used to
calculate the temperature field in the compartment of refrigerated truck quantitatively, and the conclusions obtained have
certain guiding significance for the design of refrigerated truck and the analysis of refrigeration effect.
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Fig.1 Solid model of refrigerated truck compartment
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Fig.2 Comparison between simulation results and
experimental results
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Fig.3 Schematic diagram of cargo stacking in refrigerated
truck compartment
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Tab.2 Parameters of four cargo stacking schemes
S 7,  o/mm  b/mm  ¢/mm  h/mm  hy/mm
1 0 0 0 1.2 1.2
2 50 0 0 1.2 1.2
3 50 200 0 1.2 1.2
4 50 200 200 1.2 1.2
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Fig.4 Temperature cloud chart of refrigerated truck and cargo surface in different stacking modes
3
Tab.3 Parameters of four body stacking modes
F= a/mm b/mm ¢/mm hy/mm hy/mm
1 50 — 200 1.2 1.2
2 50 100 200 1.2 1.2
3 50 200 100 1.2 1.2
4 100 100 200 1.2 1.2
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