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Analysis and research on condensation and icing problems of vacuum multi—layer

insulation pipe

ZHAO Zhou, ZHANG Anjun

(Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract : In this paper, the external surface condensation and partial icing problems of some vacuum multilayer insulation pipes

in a launching site are analyzed in detail. Improving measures are then put forward, which may provide reference for future

production of vacuum insulated pipes.
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Table 1 Information list of partial condensation vacuum duct

s s HIE S A (Pa) HATTA(E(Pa) PRS2 (Pa)
1 11002 6.4 3.66 2.74
2 11003 6.0 3.32 2.68
3 11015 5.8 2.18 3.62
4 11030 6.2 3.05 3.15
5 11033 6.9 4.33 2.57
6 11107 5.0 2.95 2.05
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Table 2 Gas release rate of pipe material Hf]:PasL/s-m?
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Table 3 Interlayer vacuum degree of full condensation pipe
K5 5 HE ST 25 (Pa) SeBRILZS FE(Pa) SRR | B
1 11016 54 280 51.85
2 11048 6.5 95 14.62
3 21080 43 185 43.02
4 21127 42 110 26.19
5 21156 6.2 56 9.03
6 21157 5.0 79 15.8
7 21158 4.0 137 34.25
8 21168 6.3 89 14.13
9 21174 8.4 110 13.1
10 21179 3.6 145 40.27
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Fig.1  Diagram of leakage due to

P2 SO BEAS 2l R 4
Fig.2 Leak diagram due to

pressing no thorough improper angle drawing

Xt B J UM T B S DU AT A I, A
B R SE A EAT T o0 P R B, S
WG I, W s MR 22 o H
RS EENNEL S (e N R S AR P Nl
.

2.3 HEEERLE vk iE) B E L K o

HAME BEJRAR T 0°C ik 2 B [ 5 LU 25 &
ARG, TR S VKIS A Wy T D A
— REEEE R = ORIEN MRS Ak
JZ& B v g D WA T 2 B A A vk B
Z, GHPREEOAAE, AT LAHERR o I, B IR
NAME BRSO, HARGEAE B ZS ki &, &

B A RAL LR SR AL X HE IR 3 RT T, AT
A HINEE BT T YA 15 1 OME N BE R B IE 250K

?257
D159x3

L
7| c;I:

(6)

23
\:5&#,\&! 10 2%, JE 3mm
= = 7

e

44122 20 J2 JFHE 10mm

1

35

?243x3.5

1000
o

A2 20 J22, JEIE 10mm

|
=]

P

[ Eec
M \?féi&hl 10 24, J5E% 3mm
K3 HEHasiskghify

Fig.3  Structure diagram of vacuum elbow
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Fig.5 The overlapping of inner bellows and inner wall of outer tube [4] EI5, EAEIH, B 1S . GB/T18443.4-2010. L 25 4 #4
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