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Optimized design of the throttle valve core contour

Lei Heng, Cheng Yawei, Xie Ning, Zhang Chimin
(Xi“an Aerospace Propulsion Institute, Xi‘an 710100, China) -

Abstract; The procedure of the throttle valve core contour optimized design for LOX/kerosene
rocket engine was described in this paper. The original design of the throttle valve core contour can
not meet the requirement of the engine system. New methods were applied in throttle valve core con-
tour optimization. The ground test result of the engine system proved that the newly designed valve

were qualified.
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Fig.1 Principle of the throttle valve
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Fig.2 Flow resistance characteristic of

the original throtile valve
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Tab.1 The main design requirement of the throttle valve
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Fig.3 Design process of the valve core contour
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Tab.2 Primary calculation results

E B ¥ 35t B BEME HEF BOHER RSEEA s
Ap/MPa A,/mm? L; /mm d,/mm wff /mm  y, {8 /mm

Ap., 395.84 0 35.5 0 17.75 Xoh

Ap o 114.27 15.7 40.2 157 20.1 R

AP 80.8 31.4 408 314 20.4 %75

(5) TR R il 2 K05 Bt R

AR 4 45 4 i e X O B R T R BER, AR
(5) HEREEEBWNAE 6, 52157
BRI 4 i (RE 1), RERHEE
HE, P99 AR ST O TR, IR
BHEFAE B ZRE R KT 099, HHIEEEE
WRBHER, WRR/PMF 099, HHREHE
THRER, BEMBGERES, EFNTERE
Mk, FHTHETREEZEHERER VL, BS
NIRRT RS R A (B 2). B6
AERRTE LRGSR, KSR
FXRRZBR K 0995, WEREHES, RS
AR IR W AR Sy, BARSEREWMA 7 P,

Hl- =aI‘Ctg[ (yin_y; )/(xiﬂ_xi ) ] (5)

Ko, ONEREE  BEENAE, ° ya FERE
BEE i+l NMEN y &, mm; xn FEGRES
i+1 N ER x E, mm,

2 RBEIE

BT B Y 1 I AT T RO IR, K
RERLMH, HARRASHELE, HiEHE
HERBN 0999, WERERN 5%, HE 6 AL
EHHAERSRRERE, HEHERK
F+10%, ERFNEBERHNA. (1) HETEN
REAMBEM, MERYREAORERESH
HEEZHGEE—ENER;, (2) REAKHER
AN B I R P AT O, (FEITEM MR R



W35k EAM

& O, % TRRREEE Rt 29

BYREEMHEITHE; (3) VRHWEELRER
NESHETENAEFE - ERRE,

BUERGFER T RERSMT RRE, &
Ep R RS s S WA, R
BTRHPEN TR ERE, LT R
RE LAY,

B4 570 B 2 i 1
Fig4 Contour 1 of the valve core
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Fig.5 Contour 2 of the valve core
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Fig.6 Calculating and testing flow resistance

characteristic of the valve
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Fig.7 Sketch of the valve core profile
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