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Thermal Properties of Multilayer Insulation Materials in Vacuum

Liu Qiang Ma Hongjiong Shi Jianjun Guo Meiru

(Lanzhou Institute of Physics,Lanzhou 730000)

Li Yongchun

Abstract Based on a typical multilayer insulating materials in vacuum environment of series experiment and an-
Iytical heat insulation performance,trend of multilayer insulation material layer temperature difference (A¢ ) distribu-
tion was anlytical and the multilayer insulation materials in different interlayer insulation performance characteristics
and their variation regularities was disdesed. The test results proved that multilayer insulation performance is superier
to the intermediate layer heat insulation performance. Inside 4 layers and outside 18 layers air flow approach the mo-
lecular flow with better thermal insulating performance and big temperature difference ( Az ). The middle layer air flow

is unsteady,and the insulation performance slightly differenct, temperature difference( Az ) near the heating plate side

is smaller, interpass temperature is less than the low temperature side.
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Tab.1 Thermal performance of multilayer insulation
materials data

W] oo/ Ty/ T./ A/ i/ I/
W K K mW-(m-K)™" 107 W-(m*-K)"
1 0.653 305 255 1.500 2.893 0. 1450
2% 0.653 305 254 1.467 2.840 0.1417

3% 0.653 305 254 1.469 2.851 0.1420
4* 0.976 333 256 1.473 2.416 0.1423
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Fig.2 Representative curve of interlayer temperature
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Fig.3 Temperature change trend with change of layers
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Fig.4 Curve distribution between At and layers
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