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Effect of coverage percentage of vacuum insulation panels on inner temperature

distribution of refrigerated container
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Abstract; The thermal insulation panels of refrigerated container
using embedded vacuum insulation panels are high performance ther-
mal insulations with low heat conductivity and promising energy sav-
ings. Considering the effect of coverage percentage of vacuum insula-
tion panels (VIPs) on inner temperature distribution of refrigerated
container, a model based on computational fluid dynamics (CFD)
was used to numerically simulate the inner temperature distribution
of a test refrigerated container. The effect of coverage percentage of
VIPs on the insulation performance and temperature distribution uni-
formity was analyzed numerically and experimentally. The results il-
lustrated that the insulation panels using VIPs can improve the insu-

lation performance of refrigerated container and modify the inner uni-
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formity of temperature distribution temperature. With the same re-
frigerating output, the maximum difference of inner temperature was
reduced 40% as the coverage percentage of VIPs increased from 0 to
87%, and the average inner temperature drop of refrigerated
container can be reduced 43%. When the coverage rate is greater
than 66% , the internal temperature field tends to be stable.
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vacuum insulation panel; temperature distribution
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Figure 2 Distribution of temperature sensors
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Figure 3 Grid model of test refrigerated container
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Table 1 Heat flux density of refrigerated container with dif-
ferent VIPs coverage
VIPs P/ VIPs ot w5 e/
BiR/ N (Wem?) R/ N (W +m~2)
0 RAE 10.68 66 8.87
48 9.68 74 8.31
57 9.26 87 7.31

x2 REMHSH

Table 2 Parameters of thermal insulation materials

EE/ WGE/ L/
ok -
(kgem™®) (Wem ' +«K1) (k]+kg™!+«K™1
A Mg 45 0.026 1.8
VIPs 160 0.005 0.8
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