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Study on Dynamic Characteristics of Hydrogen-oxygen Expansion
Cycle Engine
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Abstract: Taking the hydrogen-oxygen expansion cycle engine as the research object, based on the idea of modular modeling and
simulation, the dynamic model of engine components is given, and the liquid rocket engine system model is constructed based on the
working principle of the engine system, and the transient state of the hydrogen-oxygen expansion cycle engine is developed simulation
Research. According to the simulation results and combined with the test data, the engine system model is verified and optimized, and
the optimized model is simulated and calculated in the whole process of engine dynamics. The simulation results show that the main
performance parameters during the dynamic change of the engine are in good agreement with the test data, which verifies the
simulation model accuracy and design feasibility.
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Fig.1 Hierarchical decomposition of engine system structure
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Fig.2 Expansion cycle engine
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Fig.4 Comparison between simulation value and test value

ME4TTEE, iR S I ES S B 4ok
FSEAMF, BRBBARESA, TOIRTHIGE, 25
A NETH RIS E LI RE— ELR R R B RSB AT,
UE T T A e SE LR R 2h 5 P Rais AT . (HAE L
OUICTHR B, 17 HL R IR B m 521 0.2 s FIIA R E
B, AN UK — DGR d T AR REAT T
e, FEBCE TR IR R ERAE 5, 20 7 SEhr
T T AT R A AR AL, AT 5 3007 A8 T )
UIRAS ELARI R AL B L T oL
32 MHIREISH

B T R s S 4R 5 W R SR A R IR E

I, ¥ S AR 22 SR AL (7 B AR T I T 1T R
I 7 5T BRI R 2 — A TR S a1
B, ESIECRAIBTER I, FE 5 IR R 1T L
I, W1 OSSR B R BEANIE &, X sk praetl
AR ARG, KIS B 54 RAFE IR .

B 5 AR AR B 5 OCV A5 S I8 45 A%
be, B SRR, AT R R RS OCV 5 S AR {L
MmAEfE . £ LRI B, T OCVE SR BN
—ANERAE T, RIBUAE TSR PR AT AR
FORME v, A B R A E A E AR T R, SRR
FITAAGSE TOL. PHULIRAIE 1 AT AR 15 S UREE
WTIT LR, SR BRAS 5 BOA AR AU T 3h 2
B, SEEER R B R

200 TR R A 12
18+ |- — OCV {55
e L 1.0
16 |
T4t
o 1038
ol $
=10t {06 D
= gt =4
@ 6 0.4
AT 02
2\ /
L 1 1 0
% 1 2 3 4

/s
5 EANFIREBRESOCVIESIE
Fig.5 Oxidant mass flow and OCV signal source
NRE—DIRTHRR R ARG L, X IR 15 SRS
BEAT A . EERT S FCV-1 RTOCV 11145 5 U5 EL
W 6 fro, Ak IR TR 32 405 430 STk o S
PRk GO0 N T IIFESh &SRR, T I 27 R
W IR H .

1O

| — k2%
e i L\Z{

gigh| VIR ZHL
%
i
=

3 4
I al/s

a) FCV-1[{1 128k
Elo MIMESIRMMKL

Fig.6  Valve signal source optimization
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