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Design Research of Thermal Control Fluid Piping System for Spacecraft
Liu Shufen Yang Dongsheng Yan Jiayong Wang Shuchao Zhang Bin Liu Hanliang Liu Xin
( Beijing Spacecrafts, Beijing, 100094 )

[ Abstract]  Thermal control fluid pipeline, as an important part of thermal control system, provides appropriate temperature
guarantee for the normal operation of spacecraft systems. Focus on the technical difficulty and complex external design constraints
on developing thermal control fluid pipeline in spacecraft, the paper analyses the characteristics and difficult points, then chooses a
method which is more suitable for spacecraft thermal control fluid piping design based on “pipe” module of Pro/E, considering the
interface validation, overall planning, pipe line libraries and layout as a whole. The method can realize the simple optimization
design of pipeline, facilitate the rapid change of design, effectively guarantee the processing quality, reduce the difficulty of final
assembly design, and realize the rapid optimization iteration of the overall design of pipeline. The method has been applied to the
piping design of thermal control fluid and other subsystems of spacecrafts, and it shows that it can shorten the design and assembly
cycles effectively.
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Fig.1 Definition of bend radius and pipe diameter

B )3 ML R . DR RN RS A A
R, ISR B SR R BOR s . Een, H
AR B S B R T FLEE, Hik
SHEERAL R 2 d B AR BACT TR RS
FESRER ST B2 E SRR B MBS Mt
SEH TR EDSR, W AR IS ]
M ELBKES B AR IR 2 E B R
SR T RAESR, WSS R, T IERS
BB IR EEZSROAMET 10mm, 1 5 SRR 2L
RAAMET 20mm. FEATBRAGAE H, K142
AR L BLAR G 0 B e v ML

EIRBARRRLI A R EARGRE T, B
Moo ZHE a2 AR, RS I R R LRIF4
LB A AR JE FREEAT B A R LSt
BEAGFHAR R AR, PR B et AU BT
FL 28 S8 HL A 8T g TR 2 R I

S IETAT PR . B RS BT 75 25 18
B R AT SE R, AR R e e
WUy, WORREARE B A I AT, RS E
[BEW. ik, (X BRI A B . A R E
AT AR

ARG INRELIH - i 2 2 R GE A 2h g
K, AR R RO L SUA BIAE R AR bR . B S
FERAE T, TR AT 2, BRSO s
PERE, TR AR R Z — R BER, Euik
IR — R E SRR, BRI
BB TA AR BRI B [ AR 52 R

i FHIABELI A WUR AR AR A 1 1) 48
DL B EFE =FRE, B A ROIRAS  RSHIRAS |
FEPIBATIRG . HA ARG R R AHIRES,
B B AL IR RE AR AL RS R B IRAD  phdr . 1A
SEMREER R, WAE A B v P s IR R S BEZDOR
G E, RUEREE SRR, $ e H ] S R0,

X AT BT, BATIR A A it
B IF AR AU =LA, 1 BE I ORIE % i
WAL ER, A I B st 248 A
SRR R TR B e Y A

PR 4 PR A it U RS 32 4 LIRS 32
Wi, AFAEBCHHE AN ) SR Bk AR
(I F R AT T 0T A 2 TR R 15 S B A, 23 a) A
P2 E B BUR T AR AR M A B B IR - SR T
AR AR BT, A BT S B i A



* 354 - 1A

2020

B IFAT I o B BERIRS AL, AEAE 33
A8 AR L AAE, i S SUE BOIRES R . AT
RasGE 2%, BATBRAEE R, MABHEN
%, LS R THIRESIEA.

I EIA TR, MRS AR B i
THRAEEEHREES, Wk TAEER, AR E .
LRZ, WIHHERER, B BRE S% HARE i,
B IAAIN AR [ . R Ut — R RESR Rt iR
BEBLTERCER, QRN TR, 3 A2 3 IR SAE T
B PR T SRR T T ik L

2 MRBEBRITE

BExE BL_E 2 BT SRR A B AR B BT
AR, i8R T Pro/E “HEIE T B RAR
B RGBT W 2 s, N DR AR B R R
BRPLHEAT UL o

LIPSt

fts 2
e T
ey TIRRE S
s RS | IR BRI
el R AR 2 T R

| ewm |
=0l =
A 4

AR
B2 MRBAIZRAEERRZRTRIEE

Fig.2 Process of piping system design
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Fig.3 Design methods for typical interface relationships
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Table1 Types of pipe library

355
B & /mm 1 1
P& 242 /mm 40 24

2.4 HERATE

P PR B AT SRl ST AEFE IR SRR AN
TR R I T EEEOR . RGThREER . IR
EOREE B M LR FA TITIE . AR AR 32
FIVIRASREm, Bt E SO e, & P
LA JR 5B AR T B DU AR A2 i A 2
TP AN 7 AT BEH
2.4.1 LIRS

(1) il TZ S|

TR R AR A B i R P B A A
WRIE T ZER, g AR hESHRE T Z
SHL W E R WIS 2 BN ELRBKE
T AR IR BB RS DL R A AR
AW, SHOE DAL ELEER 2 FEK .

R2 ERNSHENELZERKE
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Table 3 Fixed distance of pipe installing

Fe o MR (mm) BE. KE (mm) NE (mm)
1 <10 400 500
2 12~16 500 600
3 >18 700 800
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