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Heat Transfer Characteristics of a Product with an Inner Heat Source in a Packaging
Container under Different Pressures

HU Yu-peng', LUO Qun—shengl, LI You-rongz, LI Ming-hai'
(1.Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China;
2.Chongqing University, Chongqing 400044, China)

ABSTRACT: This work aimed to investigate the heat transfer characteristics of a product with an inner heat source in a
packaging container at different pressures. The experimental system of heat transfer characteristics in a packaging con-
tainer was set up to test the temperature field of a product with an inner heat source in a packaging container under dif-
ferent pressures. The heat transfer characteristics of different parts of the product were discussed and the empirical heat
transfer correlations were proposed based on the experimental results. The temperatures of various measure points reached
equilibrium more easily under constant pressure than those under low pressure, and the distribution of the temperature
field was consistent with the principles of the distribution of thermal boundary layer thickness of heated objects. The
convective heat transfer ability was enhanced with the increase of the pressure, and the effect was more significant in a
small pressure range. In the normal range of working temperature, the convective heat transfer affected the heat transfer
ability of the packaging container greatly, and the convective heat transfer ability was enhanced with the increase of
pressure. The empirical heat transfer correlations were obtained within 5% deviation.
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Fig.1 Schematic of experimental system
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Fig.2 Schematic of thermal couple location
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Fig.3 Variation of temperature at the measure points with time
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Tab.1 Temperature at the measure points on different
spherical surface

T s RLEE /°C
t th t3 ty ts ty I3
12Pa 63.6 639 354 351 319 321 323
WHE 494 495 276 273 263 267 27.0
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Fig.4 Variation of the temperature difference between meas-
ure points in the container and the environment with pressure
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H i /Pa (t3-1,) I1°C (ty4tg)/C (tip-ty)/C
12 33 3.2 1.3
37.6 2.1 2.1 0.9
50.2 1.8 2 0.9
27 800 0.9 1 0.2
48 700 0.9 1 0.1
68 200 0.8 0.9 0.2
96 400 0.9 1 0.2
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Fig.5 Variation of compound heat transfer coefficient of dif-
ferent components with pressure
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Fig.6 The comparison of the experimental result for the heat
transfer coefficient with the proposed correlation
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