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Aerodynamic/Power Integrated Optimization of the Sounding Rocket Based

on the Sequential Approximate Optimization
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(College of Aerospace science and Engineering, National University of Defense Technology,
Changsha 410073, China)

Abstract ; Aimed at a certain type of a single stage solid sounding rocket, trajectory, power and aerodynam-
ic models are established in this paper. Taking the maximum height of rocket theory trajectory peak as op-
timization goal, the aerodynamic/power integrated optimization are realized by using the method of se-
quential approximate optimization to obtain a set of better parameters in conception design. In the whole
process of optimization, the number of times for shifting model is less and the convergence is quick in ve-
locity.
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Tab.2 The inputs of optimization design

S8 e
R B e o T ELAR 113.14 mm
RSl 142 kg
SERKE 3 140 mm
A0 R AL 0.64
TR AR E M I/ ME 15%
20 R 0.61

53 BIHTESAR
5.3.1 AghFER

TEFARINE CLERIE AR FesE 31 R IR 4 2
EMNE T A F R AT R E R EE
RS BARBUE R WL 3,

SN2 AT 1) 32 B2 o A 1 R R e
LYo AL FE R KB RUE SN T 1520, KBl
ARG H R EEAS/NT 5%,



20 2 TR R CARBL O

2014 4

*3 BREERTEHTZTENEEE
Tab.3 The range of the design variables

on stabilizer sizes mm
BETT AR 44 K TBR T RR
5% K CHORD2, 300 400
K§3% K CHORD2,, 200 300
2K SPAN2 150 300

5.3.2 #ISER
WSO IR R S HLRNSE R S B e 2
PR e, FAERR ) FFouy 2.4
AR A 3 AR E ARSI A SCRIT Fooata2,3
BT A BT R UE S LR 4,
R4 BARFERITZTERETLE
Tab.4 The range of the design variables

on power system

BT AR i 44 Bk TR R
H—FKIMI F/N 18 000 22 000
B — R TAERSA ¢ /s 1 4
5 T AR £, /s 0 15

h ZGERACE AT B LR EE N
DESIPLE TAERE T 46 13 s 5 15 s Z ;5
2) K A B RN T 30 m/s;

3 KB K A KT 20 g .

6 B/ — IS

BEXPEE 5 S B IR 23 KT B RS B — R e
AR 5z 1 7 ) 3 AL Ak O 5 e AT A A . 7R X 4
G REAS HEATTHEE I L n] AT 5 DO PR RS

DAk 3 A AR iy 2 ] 1, PR A A Ry 2RI
B AR R AL H b5 B PR S 30056 TS B m] LA
A AT R A A AL A T 1 R A SR DL A AR L R A T
SR . BLEA 140 G5 R BN S, /N T HE
BREMLALTT I W 1 7 83 ARG Ak 07 3k B DLk
DUACAT B IE 9538 T0 o JEE fe K AELN 119,256 km,

120
118
116
114
112
110
108
106
104
102 L 1 L 1 ]

10 30 50 70 90 110

N

B fefead sk

Fig.1 The iterative curve of optimization process
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Tab.5 The integration parameter before and after results
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