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Abstract; The start-up process is a crucial and tough part in the development of the liquid
propellant rocket engine. The dynamic characteristics of the startup process of LOX/kerosene staged
combustion cycle engine were studied. According to the main components of the liquid oxygen/
kerosene staged combustion cycle engine, mathematic models depicting propulsion system dynamic
process were established and ameliorated. The result curves affecting the performance parameters vs

" time were presented. Some rules relating to start—up were acquired, on the basis of which the influ-
ences of interference factors on the process were analyzed. Furthermore, the correctness and reliabil-
ity of both established models and adopted methods were preliminarily validated through comparisons
of computing results and testing data.
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Fig.1 Schematic of liquid oxygen/kerosene

staged combustion cycle engine system
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Fig.2 Regulator flow rate variation during start-up process

LRI Z B ER, RERAKE,
RV THRERA, THER—EKEFiE
ENERBER, HEAZFHBERE,



BIsEFEIH A & WEMEHIMAET RSV ED T BEHE 23
2 TR AR N
m~m<@ﬂ/ _

21 REHTEL

o AL MR TE TR A B B4 MU R 3
THABROE RN, ERTEDTRNEEER
B T 0T AL R

(1) B FHRSRHHLBUE R KRR S
W, URHERGH RSIEHLEEESHM
gmRk, EHELBPEEERETRE, %
ERAOSEEHEHNA DS,

Q) BHATFEE LR KL DRENERT
Wtk SRR SRS . TR, kG, BE
WA RS R,

(3) BRAERDIESHEAANC KAEE
WA ER, HEXRSTA; BHEHESSHK
BB E R RS R A K R,

() BT RABRR TN EN RESH
B, |
20 BHEE

BT RIES , XA SR %
M8, TUSERERREETSHNRS, 7
UARRMEEREL, FAHEEHOME,
% T 90 P BT L I F B O R R O
&,

k%mm{% 1)
R, p WEBADES; p, WEREOEH; ¢
ﬁ%%mﬁﬁﬁ;Aﬁﬁﬁﬁ%ﬁﬁ(k%yL

A GRAERKENEER),
23 #BhaHERE

BABHREAERRE ., RIREH/IR
SEEENNTARE, ANAKGTESED
B 3 B, WARKREMAARETSRTHEA
RAANE, —BIRSHEAAZAISESRS
BRBETE BIR e =8, 55— 5 LU A B T 2 BB AR
SHERAAN, ERIREAFRIANANA
#rRe, —RAEBENIBRIRENRYS
#.

B3 #hdeEsesisigir el
Fig.3 Flowing process in gas chamber of

thermodynamic components
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Fig4 Pressure variations in the combustion chamber
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Fig.5 Speed variation curve of the turbopump
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Fig.6 Influence of variable flow rate on mixture

ratio of the gas generator
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Fig.7 Influence of variable flow rate on turbine speed
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Fig.8 Pressure variatons in the combustion chamber
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Fig.9 Speed variation curve of the main turbopump
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