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Analysis and Design of Edge Heat Leakage from Spacecraft
Multilayer Insulation

DAI Yong-chao, WANG Xin-sheng, HUANG Hai, GUO Jing
(School of Astronautics, Beihang University, Beijing 100191, China)

Abstract; The edge heat leakage will generate if the shields in multilayer insulation (MLI) can’t form a closed
system, thus producing certain effect on the performance of heat insulation. The two dimensional steady state and combined
radiation/conduction heat transfer in MLI is modeled by using the finite element method to simulate the thermal loss from
edge of MLI. The effects of design parameters such as mounting area, layer density, thermal conductivity and emissivity of
pressure-sensitive tape on the edge heat leakage are analyzed. Two cases that whether the boundary of MLI is covered or not
are compared to decide which one is better in heat insulation. Based on the analysis results some useful designs that help to
reduce thermal loss from edge of MLI are proposed.
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Fig.2 Structure representation of MLI
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Fig.5 Comparison between test data and fitting curve

3.2 TEERERTEHRIT

Bl 6 L B T A I ER , AMBRET
MLI i AR BEBER ST L AR AR 0, Ho o 4%
AR TCA S PR DL B TR PR 4 B o AR AT
FIRER RF L B/, 2202 BRI S BERE
HHCL = 0. 5m B, GABEARZE A KBS M5 2
RORZS FIARXT R 220 30% , T2 L = 0. Lm B, FHXS
WREMIL T 120% , AR AESE IS — 1 o X Ui B
ZIRR LR R W K R R R BRI, 3 L
AR AT LA Z W Hoih e o X R O L R
ZoJ2 ST B X ANt A JEL 0 B A3 A 2R i) , i
JEI R S 0 O i R R R R BT 2R
SERIN , BB — BB OK T AR ) B bR 3 A
RAsRHEHTAE, MARRAZSIV/NERNZZE

R T A E,
4571 N=26 B /cm £=0.023
al
35|
T 3
g
N 2.5 \\
2l \\\
1.5} T
's 0.1 02 03 04 05
L/m
K6 TAERETIRIREERZ S
R bh<k

Fig.6 Heat flux leakage curve of uncovered MLI along

with the change of mounting dimension
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with the change of thermal conductivity under different
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