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Design of Logistics Box with Detachable Cold Plate and Analysis on the Cooling Effect

LI Xi-xia, LYU Dong-lin, WANG Li, LI Chang-yu
(Guangzhou College of South China University of Technology, Guangzhou 510800, China)

ABSTRACT: The work aims to study the structure optimization and cooling effect of the logistics box used in the trans-
portation of fresh food. A detachable logistics box with cold plate was designed. It consisted of a cold plate, a shell layer,
a thermal insulation layer and a contact layer; and the physical model for the cooling effect of the logistics box was set up.
The cooling effect under different conditions was analyzed in the finite element method. The relationship between the heat
flow density on the surface of logistics box and the thickness of the thermal insulation layer was obtained by the polyno-
mial fitting method. It was found that, when the air temperature outside the logistics box was 25 C, if the thickness of
thermal insulation layer was 15 mm, the heat flow density of the surface of the box was about 20 W/m?* higher than that of
25 mm. The designed logistics box can be reused for many times, convenient for the use of space in the box and the
placement of goods. The analyzed results help select the proper thickness of thermal insulation layer at the time of de-
signing the logistics box.

KEY WORDS: logistics box; cold plate; cooling effect; thermal insulation layer
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Fig.1 The design structure and assembly relationship
of the logistics box
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