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Research on the cold charging performance of refrigerated truck

accumulator plate based on heat pipe heat transfer
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Shandong 250200, China; 5. Weihai Antai Electronic Refrigeration Equipment Co., Ltd., Weihai, Shandong 562028, China)

Abstract: [ Objective] To improve the cold charging efficiency of cold plate type refrigerated logistics vehicles and optimize the structural
parameters of heat pipe type cold storage plate. [ Methods] A mathematical-physical model was established for heat pipe accumulator plate
to simulate and study the cooling process of the plate under different inlet flow rates of refrigerant and heat pipe diameters, and to compare
with the experimental results. [ Results] The results of the simulation study were in good agreement with the experimental results, and the
average temperature error of the accumulator was 0.28 °C in the process of cold charging. When the inlet flow rate of the refrigerant was
1 m/s and the diameter of the heat pipe was 10 mm, the cold charging performance of the accumulator plate was optimal, and the complete
freezing time of the accumulator plate at this time was 74 min, with the resistance loss of 1 567.4 Pa, and the cold charging efficiency was
1.2 10° mm*/min. [ Conclusion] The test-optimised heat pipe accumulator plate structure can effectively improve the cold charging
efficiency of the accumulator plate, shorten the cold charging time and reduce the energy consumption of cold charging.

Keywords: refrigerated truck; heat pipe accumulator; numerical simulation; complete freezing time; resistance loss; cooling efficiency
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Figure 1 Schematic diagram of the structure of the cold
storage plate
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Figure 2 Schematic diagram of the structure of the

refrigerant carrier channel
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Figure 3 Experimental schematic diagram of accumulator

plate cooling
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Table 1 Physical parameters of heat pipe coolers
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Figure 4 Comparison of simulated and experimental values

of average temperature at the accumulator side
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Figure 9 Liquid phase rate of accumulator plate at inlet
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Table 2 Influence of heat pipe diameter on the cooling
capacity of cold storage panels
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