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Adaptability Requirement Validation Test and Result Analysis of Liquid
Rocket Engine in Low-temperature Environment
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(The Equipment Research Institute of PLA's Second Artillery, Beijing 10094, China)

ABSTRACT: Objective To validate the adaptability requirement of a liquid rocket engine in low temperature
environment. Methods Low—temperature validation test was accomplished. The environmental state of a rocket carrier
platform under specific operation conditions was simulated and the surface temperatures for specific points of the rocket
carrier platform were measured. By means of comparing the real temperature data, the temperature variations and the
operation requirements of key subassemblies, it was analyzed whether the local actual temperature conditions satisfied
the operation requirements of the internal key subassemblies. Results The temperature data and temperature variations
of the focused subassemblies under low—temperature conditions were obtained. Conclusion According to the results of
test, it was verified that the temperature state of focused subassemblies satisfied the technical requirements for product
design and operation under certain low—temperature conditions. The validating test and the conclusion provide reference
for the use of this type of rocket engine system in low—temperature environment.
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Fig.1 Temperature curves of measurement points without heating

£ ant& 2 s .

I K HT 1B 20T 65 Sk BB R A 5 S e, D
1 T AE 55 AU A Y £ min BR8] BLE 31,5 °C
WK 25.8 °C, R M 5.7 °C 3 3T T 35 M0 ¢ min B[]
HR i 25.8 CRE R 23.0 °C,F&IE M 2.8 C. HIk



CAVECIE A F PS4 SRR K 30 ) 3R e IR BE R M SR B TE 0 5 48 oM - 109 -
2r 2) FEM G R LT, WSRO K 7 Sk BB 1k
e S Y N 23 = SN NED
o FUMMEL AR, T DA 5 Sk S A 551) (g AU gl oy 2 o
N\
e —_— S = ey an
& o) ~ 2.2 ZRHREMIEML
= 0} \’\
= e SO T AR A S 0 2500 o R AR A it £ an ] 3
AN — e . N .
241 S s o PRI ES TR AL A — 2,
ml L j
0 D 1 18 SR —v— T O
A / min 16f By —e-BNeREE o MAIOENE
a W1 F AN B SIARE —WACL R
12f ~ e TR
38r 10f \
& \\
36f o Z s} e
W 2o ’ —— .
\ U@ 4k \\V '\.\'
) e % T
6: ™ 2r \‘\—< T
w30 \\ of T
IE 28} Sty -2, , i . L
. 0 !
26} >, N !
ol \\H\\ FfTE] / min
29 L L | a U']'J)ﬁl
0 6ot L,
fitiE] / min o
b P2 TN o ocasees
208 gop=p=p=p=y=y=v=y=4-4,
i
PR 2 IR A I gL RE ph 2k o BF e '\\N
-, i NENd
Fig.2 Temperature curves of measurement points with heating i 10F %gi;%ﬂ%g \ \.\ be W
9 m 5e <
S 1T T R
AT LA Whodw N
‘ ‘ ‘ | S ey
1) JCoK BRI 2 T T BE 0 B S5 4T T 0 " ; B P
t t t
M TCBl G R, B R R KT a5 52 2, Sk Ak Hﬂ;/ ’ ’
2 P L5 =N S 18] / min
PRI, TOK I A6 4 At A 250 380 K57 5 4 2 b2

FEOREE TR BRI

2) SRR AR S -25 CI LTI R
() ¢, min B[] B, TG I A% 2R 1R RLEE H 25.8 CREH
21.0 CLA

3) A A I TC K, LR SR IR
TR R 25 W AR

WU A5 2 FBA A 55 AR OGP Y 25 min B[] L 3 B2
36.0 CRFEHR27.5 CKEBE R 8.5 C 3 FTIF TR £ min
I 1) FELYRRE H 27.5 C % 23.0 °C, BRIl 4.5 C
LT LA H 0 e 2 37 LB 9 T B B S T
RTCH R WA A HRIRE 25 C
B, $T JF 55 A2 A9 7 min B (8] B9 By 27.5 CRE N
20.0 CEH
2.1.3 HTBEHW

XTI R AR B 387, AT LIS

1) bR 5026 B NI B VA7 18 ~ 22 C i, 7E
TSRS IEIR ST, A AN IR IR A
T =25 °C, 3T IF 354 &, min B, TEoK BRI 46 18 3 A
2 IR T HUE R 1 X, CRIBIG: , A2 K55 1
BRI

K3 A0 R h £k

Fig.3 Temperature curves of measurement points
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