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Numerical Simulation and Experimental Verification of the Effect of

Air Duct Configuration on the Cold Storage Cabinet
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Abstract : The compound effect of air duct configurations and static pressure space can mnoticeably improve the internal
airflow distribution and optimize the thermal performance of the cold storage cabinet. This paper studies the cold storage
cabinet with or not static pressure space mode of upper supply and upper return and changing the air duct configuration.
Eleven numerical models are proposed and analyzed by changing the angle of the air supply plate(6=0°,0=1.5°,6=3°)
and perforation ratio of the air supply plate(¢=5% ,¢=10%,¢=15%). The velocity ,temperature field of the cold storage
cabinet using the improved model and typical model are measured and compared. Furthermore,in order to evaluate the
satisfaction degree of the thermal performance of the cold storage cabinet,evaluation index is proposed to evaluate the effect
of static pressure space and air duct configuration. The optimal model is found after evaluate comparison,that is the airflow
distribution and thermal performance are the best with the air supply static pressure space and the air supply plate angle
0 at 1.5° and the perforation ratio of the air supply plate ¢ at 10%.
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Fig. 1 Schematic diagram for optimum design of
1 ﬁﬂ: %X‘T% cold storage cabinet structure
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Fig. 2 Structural schematic diagram of the up-and-down cold storage cabinet
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Fig.3 Design sketch of static pressure space structure of cold storage cabinet
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Table 1 Nine air duct configuration
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Fig.4 Space numerical simulation of supply air static pressure
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Fig. 5 Numerical simulation of nine air duct configuration
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Table 3 Evaluation indicators for air duct configuration simulation and measurement
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