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Structure optimization of check valve in evaporator

pipeline of LOX/kerosene engine

LEI Heng, JIA Jing-wei, XIE Ning
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; The check valve at the evaporator pipeline oscillated in a test of LOX/kerosene engine
because the flux of the pipeline was less than that of its design requirement. The oscillation of the
valve brought an excitation to the LOX system of the generator, then resonance arose, which caused
the acute engine oscillation and the test had to be cut off. The configuration of the check valve was
improved to meet the system. Emulation and experimental verification of the optimized check valve
were taken with AMEsim. The results indicate that the measure is effective. The optimized check
valve worked normally in a test of LOX/kerosene engine.
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Fig. 2 AMEsim model of check valve

2.3 (HESH
BG5S BN 0.18 ke/s BMERIERES, X
B BT BT . U ELET R S s,
K 0.01 s, 7535 [n] 1B 1R N7 A2 A0 R B 9 A8 4k
Bk, WK 3 PR, ATUES, REETEkXE
SFFRA, 7602 mm ZHBIR, 410 5~ E b
B B Bl . 1 HH B ] R 2L A R I i
K, #0.18 kg/s BT, WHAEFAERS EKNS
ST wREE S, BSHE T8k,



%384 1 4 W OE, & WA ESIPIZE R AR I R RS 29
=1 BRITESH
Tab. 1 Main parameters of model
FEs LAY e 2 CY BE
1 e B A2 /mm 8
1 BAP32 X
B 5[5 H A% /mm 23
R Bl /kg 0.037
2 MAS005
B RV BB /mm 3
WS ZEH A /mm 23
3 BAP11
IR H A/ mm 8
TEEEH S/ mm 23
4 BAPO16 FENIRE/(N-m™) 17
BRI SIN 150
5 HR0223 WIS/ INFLaeh 37 T AR /mm? 21.21
6 BHC11 WA R/em® 5
4.0
3.5k
© N
g & 3.0
£0.2 2 sl
| £
£ 0. 15} = 2.0l
;’ lg 11
z 0.10 g 5
# 1.0
0.5
. . : s ; 0.0 ' s s . .
0 1 2 3 4 5 0 1 2 3 4 5
B IE/ s B fA]/ s

B 3 R TR R R AR

Fig. 3 Calculated results of spool stroke and pressure drop of check valve
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Fig. 5 Calculated results of spool stroke and pressure
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Fig. 4 Calculated result of spool stroke of

improved check valve
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Tab. 2 Results of liquid flow testing for improved check valve

g RER AR RARRE

MPa MPa R
0.14 0.366 0.373 0.05
0.16 0.528 0.484 0.05
0.18 0.656 0.609 0.05
0.2 0.806 0.749 0.05
0.24 1.14 1.072 0.05
0.28 1.551 1.454 0.05
0.32 2.016 1.893 0.05
0.36 2.543 2.391 0.05
04 3.183 2.947 0.05
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