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Optimization of response surface of secondary gas
injection thrust vector control

WU Xiong, WANG Zhong-wei, JIAO Shao qiu, ZHANG Wer hua

(College of Aerospace and Material Engineering,
National University of-Defense Technology,~Changsha 410073, China)

Abstract: The secondary gas injection thrust vector control’system of a test engine was
optimized using partial orthogonatpoly nomial-based response surface methodology (RSM) a
long with namerical simulation.\The resultsshow that such optimization method could reduce
and save the calculation time of primary/secondary interference flow field for approximate
functional equation, and enable you to optimize and analyze easily the parameters of seconda
ry gas injection system.
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Fig.1 Sketch map of secondary gas injection
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Xi= Xi/L, X

, L
L6]
2

0.3~ 0. 7.
Xi=0.4X02=0.5X8=06,Xu=0.7

[6]

B

0 088 rad, @ = 1.222
rad, = 1. 571 rad, = 1 92rad

(@]

Di.  Di= 01867, D= 0.213 3, Ds = 0:-24,
Dw= Q 2667
3.2

poi, poi= 0 348, pop=
Q 565, pop= Q 783,pop= 1 0

T oj Toj1 =
0 1563, Top= Q0 4375, Tos= 0 718 8, Top= 1. 0

4
. 4
1
1
Table 1 Computational case and results
X ® D; Poj Ty Lo

1 X o Dy poji T 1 358
2 X @, Dy pop Ty 1 916
3 Xa @5 D3 pop  Tgs 2489
4 X Wy Dy py  Tgse 2269
5 Xp ol Dy pop Toa 2623
6 Xo W, D pop  Tgs 2506
7 Xo [ON Dy Dol Tg 2614
8 X Wy Dy pop  Tgi 1 343
9 Xi “’1 Dy pop  TFgo 1624
10 X W, Dy pop Tgi 1153
11 X w3 D Pop T o4 3 665
12 Xa Wy Dy Dol T4 3086
13 X Wy Dy Poj T3 1 924
14 X @, Dy Pojl Tos 2745
15 X W5 Dy Pou T o1 1 281
16 Xa Wy Dy Pop T 1992
34 588

yl 80327529 9521 9803 5135

y2 908 8320 8906 8848 8146

y3 9528 10049 8201 8257 10005

y4 7942 8690 7960 7680 11302

R 3965 630 390 531 1542

0.4~ 0.7,

0.3~ 0.7

50°~ 90°.
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0.186 7~ 0.266 7 ,
, 16 ,
03478~ 1.0 0.156 25~ 1.0
1 16 . S
(1
R, 1. ,
(R=1542) (R= 630) (2) ,
(R= 531) (R= 1/64,
396 5) (R= 390).
1 ,
(1, / ,
f= 1201 4- 33 825X+ 80850X: -
59 000X - 18 405w+ 15418« — (3)
39440 + 165 440D — 794 880D +
1 217 300D — 1 385p0; + 624. 68p;—
61 716 7pt; +\ 4 257. 8T = ;
3 2707875 + 1 1057T3; (2)
(2) 394 8N * s/kg,
[Xi © Di po TOj]T:
/0.6 1.68715 0 186667 0 347826 1]
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