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Investigation of thrust adjustment characteristics of

open-cycle LOX/kerosene engine

WANG Tong, LIU Shang, JIANG Lei, HAN Hongwei

(Science and Technology on Liquid Rocket Engine Laboratory,
Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract A cooling jacket heat transfer model was established for the open-cycle LOX/kerosene engine
and embedded in the engine system static model. The accuracy of the static model was verified by the test
data. The characteristics of five different thrust adjustment schemes were compared by static control simu-
lation calculation. The results show that it is not feasible to adjust the oxidizer path scheme of the gas gen-
erator and the flow rate scheme of the gas turbine. The main throttling scheme, the secondary double-way
regulating scheme and the gas generator oxygen path setting double-position valve with the fuel path set-
ting regulator scheme can realize the large-scale adjustment of the engine thrust. Considering the difficulty
of the design of the adjusting element and the requirement of the engine application, the gas generator
oxygen path setting double-position valve with the fuel path setting regulator scheme is expected to be
applied in the engineering development.
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Fig.1 Open-cycle LOX/kerosene engine system diagram

K BHHLT AR, T ARSI 23 50 A S8 A7 A A
BEATTHEA K BIHLIN I, 73 50 42 S8 A0 2 R R
IS, 80k 4 5 45 B RV R 1 48 6 U i A
=R A T & N ES AT AR, 7 A K Bh
BLIHE S o HESEJR B AR R LA
— il %, R 0 YR AE R AR UK AR AR AR,
A R RRIR SO T e R IR SR B T, R Fe I A
MRk BLAR S I . 108 e S A AT 2R RLRORE R
e, T3 Sy SRR A R R S AR A R s oy e 1

2 RHNRGAHAGHFRE

KENHLR G i i T B IR L
PERIT AR A BB AL Y R AE, 157k Bh
PLAALPF Y B A AR, P o T O SR 4%
AN PFE AL A R SRS
2.1 HBAGHSFERE

Xt T A S AL R 2 1 B A R AR L, AT A
ST KRBT, SE S E L T RCE AT T
IR, 2% 3Ok 12-17 |, JF X086 30 3 00
RENLF LA AR LR AT

W TR R T AR A

Ap =g (1)
o

SRR

p; —p. = &RTq, (2)
RN

Ap = an’p + bng, + cq./p (3)
P = An’p + Bn’q, + Cnq./p (4)

EE R



5549 % 452 ) T, 4 AR K B WL 98 A 59
Pt = ntquad (5) 221 Ekﬂ?t/éip
S S R R T4 5 30 XA JAE 3o 0 RS AR B T I A
F. = qul. (6) I FLRES , HeHR A HEAT S BE I ) e, B %
Fo = G/ G (7D kL8], OB ECRIG H 5 07 kR
_pA c f
In =0 (8) n, = {1 + Lo 325(pgugﬂg‘25(qﬂm—j)*-”x +
S5 T2 AL 1 T R 0, 8 AL IR 30850 - 1] e )

L g MR B € N R B
B R NSIREEG T SRR 50 b o NI RRRHE
ZHGA B CORYIRRHESE G n NI, Nikge
R Ly, R iR FE R R A AT 1, R He s p, MR be 2
A, N BRI ¢ " MR S R U
2.2 RAEFPED

P 4 ) T 00 K A A B b R R I AR
AT, ¥ 2 A R 1T I B A BRI A5 k. T 5 1
WM 2898 N2 TR T X HE A K sh LY BE 2 50
SO o ARSCHES. T % BRI Ik A K S AL
RGEWATEACTTE, LI EAE Sy i A R A T
0T #0720 YRR SRR AORE IR, AT R Bh AL R ¢
BREAR AR G AR Ak HP (4 0 00 T8 S v

B THE ) VR A0 2 DS A P 5K B Sk fif 2 4
J1E I, KA AL IR AR ALK, BT DL TE
TR HNELPIT BN R HNE S AT B X
BB P AR A HME R R0 (0 R T R A T AR AR 1%
J BT A5 2 P A v 204 SE R B IR T X g — A3 B
BT T B2 SR ) B A R HV R SR A0,
PO AR HE 7 3 P IR AR HE ) & ARORE T Y
X A RORI R S 48 A ) 5 AR T 1) 4 ) R RE
THT P FAAG S AR 7 2 V80 1T 1) 28 350 104 % 3 e A
PG RN 2 FiR

PR AL 5 Tl

=EAF
g
=

2 RAEEAITETREHE
Fig.2 Schematic diagram of heat transfer

process of cooling jacket
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Fig.3 Simulation calculation and test data contrast diagram
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Fig.4 Thrust adjustment characteristics of adjusting

the oxidizer path scheme of the gas generator
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Fig.5 Thrust adjustment characteristics of

turbine gas diversion scheme
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Fig.8 Thrust adjustment characteristics of the gas generator oxygen path setting double-position valve and

the fuel path setting regulator scheme
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