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Effect of Interior Material Emissivity on Thermal Insulation
Efficiency of Sealed Cabin
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(Southwest Technology and Engineering Research Institute, Chongqing 400039, China)

ABSTRACT: The work aims to explore the relationship between thermal protection efficiency of sealed cabin and surface
emissivity of interior materials, and analyze the influence of emissivity of interior materials on surface temperature and cabin
temperature. A small sealed cabin and heating measuring device were designed to measure the surface temperature of interior
materials and the interior temperature of cabin. When the emissivity of interior materials was 0.09, the interior surface tempera-
ture was 141.2 C, and the average temperature in the cabin was only 90.8 ‘C. When the emissivity of interior materials was
0.91, the interior surface temperature was 124.4 C and the average temperature in the cabin was 109.1 C. The surface tem-
perature of specimen decreases with the increase of material emissivity, but the average air temperature of the cabin increases
with the increase of material emissivity. The temperature difference between the surface temperature of the specimen and the
average air temperature of the sealed cabin decreases with the increase of material emissivity. Meanwhile, the temperature dif-
ference between the surface temperature of the same specimen and the average temperature of the cabin increases as the heating

temperature rises.
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Fig.1 Test apparatus
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Fig.2 Arrangement of temperature measuring points
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Tab.2 Test results of each scheme

TE IR/ C R/ C MEEE/C

200 64.9 42.7
250 84.2 56.1
I (£=0.09) 300 101.3 66.6
350 120.3 78.5
400 141.2 90.8
200 63.6 48.1
250 82.8 61.4
I ( £=0.45) 300 98.9 72.6
350 115.8 84.6
400 135.1 98.8
200 66.3 52.6
250 79.2 65.1
IM( £=0.74) 300 95.7 77.2
350 111.5 90.2
400 130.1 104.5
200 62.8 56.9
250 75.3 68.4
IV(£=0.91) 300 90.2 81.1
350 105.5 94.7
400 124.4 109.1
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Fig.3 Relationship between the outer surface temperature
and the heating temperature
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Fig.4 Relationship between the average temperature of the
cabin and the heating temperature
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Fig.5 Temperature difference between the outer surface and

the mean cabin temperature as a function of
heating temperature
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