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Design, optim ization and analysis of cone derived waverider
XU Shao-hua HOU Zhong-xj GE A rxue¢ CHEN X iao-qing

( Inst of A erospace and M aterial Engmneering NationalUniww of Defence Technology Changsha 410073 China)
Abstract W averider configuration is an mportant approach m hypersonic high L A2 vehicles design L A, volme and
vohm etric efficiency needed to be considered i the designing process Based on param eters design of cone derived waverider

engneering estmate method and canputational fluid dynam ics method were canbined and orthogonal experin ent was ntro-
duced to analyze each control paraneter sensitivity on the waverider perfomance KEach parameter optin ization scope was
choosen Inproved multrob ject genetic algoritm was adopted to optin ize the waverider The optin ized shape aerodynan ic ef
ficiency was studied by numerical simulation Scaled optin ized modelwas designed W ind wnnel experim ents were conducted
at KD-01 hypersonic gunw ind tunnel to verify its aerodynan ic efficiency The result showed that the optin ized shape had good
L/ perfomance and canmamtamn high L A} at certam angle of attack Num erical result agrees wellw ith experment The re-

sult can be useful in hypersonic glide aircraft aerodynam ic design

Key words W averider configuration Optin ized design  CFD; W md tunnel experinent
1 8 = e kil IR R 25 16 SR LT
=

LG CAT 4% Bt 5 iR AFAE “TF BH EE B i 7, A

RN A0 AT 88 B I R DU 10 | e A
v Ry Bl X 4 7 i N B el LBl P4 L SR B RE )
SR, HAR SRR B 5 kAR PR AT, OO
—AHE R s b T B, SR T I UK R
HAF ARG L

T8 R 20 AT 2% I e B A% O BOR 2 e 7 i 2% 1
TR R RBNSNE R ERERI BT R G
M BRER L RAT IS L BB KRB AR

«  IiBHER: 2008-04-1% {&iTHHA: 2008-05-15
EEWMB: HEXAREY¥ES (10302031).

HAGE S FH T e P ol 1 A0 2 AT B i s it; 1959
F Nonweiler#F#Z H o 1 “Ted "IIMER, JF2E T
BRI m i 1 P R . P AL IE R &
FHBE LG SRk “FHBHEC B & ") — P T B, H e X
HIL T 2 FhaRe i i B () ¥ v 05 vk, BLEHE S W) D) HE
LB R N

5, S 5 B L A D R i

fEE® M WwAE (1963—), F, WA, TRESEON T TRRT.



i 20%% B 41

HE T IR A Y BT R b 449

Jif, [ B T SRR /), A s [ B 8 Ak 3ER A X i B2,
WA TSR EESEIINE L —.

K EAE 2003 4ETT &) FALCON B 58 it %1l o,
CAV (Cammon A ero Vehicle) KB ) K AT 8% 2 K H 3¢
BRI, HEHFRE 7 A D o BRI KGR SE5, 2005
FEECH MaldSLH M IR b, SR BT 1T
RUBEAT T M a8 1) KR SE 56, S50 2048 O F 1 T 39
% ®AT I IE 1 HTV (H ypersonic Technology V ehicle)
Bt

201t 28 BOLEACHBL 1 AR Pty AU T L A i), A
AV Xk afe Y ) R Fy 7 PR R ) e R @ T 9, 8B4 T AN
7 B A icil, et 7 —Sfaifb it G R A K%
AR, Rasussen' "% A\ K v #E A 3/ B
VX T HE U0 2B B S B R B AT T KGR
tefitfh; S =2 K%E Cordd”, Bowcutt”' 25 A7E An-
derson #4521 Hr 40T, 3 1 a0 Pkl 3 T e B A
R, it R & T TR A, o
B 1 A A B PERE, JRAE LR T is H SR AT A AL
FOEHEAT T R RO AR, BUE T AN RO BT 5L 4G
R

A SCAEHE GRS A BT Rl L, SR H
AR A FRAA 7% (CFD)AHES & 5%, i
IEAZRER B0 M T A EIZE06 H bR s e i BUR N,
B — 0 AR RO S EAL X ], B S0 2 H
PRI SN SR R AT AL BT, JRET R AL A
TEF & T S Bh 1 R A BB AT XU 5256, AH SGHIE 9T
A g e P N B S RAT 28 1 AUEh A R iR
%,

2 FEMBSHWRITERHEE

2.1 FEMBSHMLIRIT

el b 7Y AW AR R A LI 5
TG . HES e RT3 T R A s, i
I A 3 A A ARG th 2 1 s AN, B 1R .

Generating shock

Generating cgne

Upper surface
Base curve
Base plane

Leading edge
s Trailing edge

“ompression surfac

Fig.1 Sketch map of cone drived waveride configration
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Fig.2 Param eter defination of base line
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Fig 3 Different configration created by

different param eters
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Fig.4 Calculation mesh of waveride configration
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Table 1 Control param eters and analysis results
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Table 2 Canparable data of experinent and CFD

Fig. 10 Shape of optimized model
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