H20% A4l HA 5T
20204F 8 H Vacuum & Cryogenics 295

MRBEZEEZEENT TR RAFIERR

PRI RSB AR, RS
(1. PEHFREAERF LT MEAARERAEZRBREE LT, T 100190;
2. M FAE I AL BT, LT 100854;3. PEAFR A, LE  100049)

FEE IR AR S N P R TS, DA TSRO & ST 82 R T i 22 44
PORMAERE 05 BT, i@ SCR AT T IIE . X IR MR AS 4% B 317 5 a2 )2 e P RE P AT R e s
FEHEAT THIFSE o SR FRWIAS 2 i 22 |2 A AR X T34 &) 95 15 2 IR A I Tl T 7T DAV 37.3% 0 43 AT TV SR |
FRE PR RS RN LS i 4 R R X A TR RE AR

KR AL 22 )AL T R e ROR

FE 43S THI2;TB651 XERFRARAS: A X EHE:1006-7086(2020)04-0295-06

DOI ; 10.3969/j.issn.1006-7086.2020.04.007

Study on the Heat Leakage Characteristics of Spacecraft Variable Density Multilayer under
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Abstract: The spacecraft thermal control technology is very important in space applications. Based on the demand of
lunar exploration, a layer-by-layer calculation method is used to establish a performance simulation model of the space-
craft's multi-layer thermal insulation materials, which is verified by experiments. For the model that internal temperature is
lower than external, the mechanism and the improvement magnitude of thermal insulation performance by variable density
filling method were studied. The calculation results show that the heat leakage of variable density multilayer insulation can
be reduced by 37.3% compared to the conventional uniform density filling method. In addition, the effects of cold bound-
ary temperature, hot boundary temperature and vacuum on the thermal insulation performance were also analyzed.
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Fig. 1 Calculation process of heat leakage and temperature

distribution of each reflector
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Fig. 6 Temperature distribution of the three schemes at

different layers
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Fig. 7 Effect of pressure change on the heat leakage
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