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Heat Transfer Characteristics of Products Containing Heat Source under
Different Storage Conditions
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ABSTRACT: The paper aims to research the heat transfer characteristics of spontaneous heating products containing heat
source under storage conditions based on the background of the storage task profile of radioisotope heat source product.
The experiment platform of spontaneous heating product including heat source was built. The thermal state of product
containing heat source under different storage conditions was studied experimentally. And the heat transfer characteristics
of product with or without packaging box in or not in the wind were analyzed. The heat transfer ability of product without
packaging box under windless conditions had good performance. Furthermore, the temperature of the hot sphere and
spherical shells in the thicker packaging box was higher than that in the common one. The temperature of measuring
points under the two conditions decreases with the increase of distance from the heat source. And the downtrend of the
temperature of measuring points of the product without packaging box or with the common one decreases with the in-
crease of the relative distance. The research results can be used as theoretic support for thermal design and later environ-
mental thermal testing of product.
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Fig.1 Schematic diagram of experimental product
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Tab.1 Temperature of each measuring point on unpackaged spherical surface

5 R/ C

5t

t t2 t3 s ts te t7 ts to
A 47.4 47.7 25.7 25.5 32.5 24.2 243 24.7 19.6
A M 452 45.5 233 232 30.3 22.2 22.1 224 18.7
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Tab.2 Temperature of each measuring point on the spherical surface packaged with box

30

R/ C

1 t2 t3 s ts

t7 ts ty tio ti ti2

R 49.4 495 27.6 27.3 34.8
JonJE 66.9 67.2 46.1 45.8 50.5

26.7 27.0 22.7 20.5 20.0 20.0
45.1 45.4 36.7 36.1 20.1 20.0
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Fig. 3 Variation of temperature difference between measuring
points and environment under different conditions for the
product without packaging box
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Fig.4 Variation of temperature difference between measuring
points and environment under different conditions for the
product in packaging box
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Tab.3 Compound surface heat transfer coefficient of
heating sphere and outer component surface

in different states w/m?
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