V43 % 3B 5 M N ¥

“2011 & 9 A

Chinese Journal of Theoretical and Applied Mechanics

¥ W) Vol. 43, No. 5

Sep., 2011

HHF - SEA IR TR BRI HIRIEA

AR Y

(PEBER IR RRERASI ¥ ESATRE, JLa 100190)

BWE B4 N-S FREKKBERME, IR T N - MBS ME 10° KA Mo = 6.0 KITHRETRHHL
WA A, REHAE IR KERE, RERA “ER MESERH RS R, EEE AR
BIRYHRAE A T B TSAT BN IR L AT AR U, R B P4 7 SR —= 4 AN B AR A
JA A, R TE R E O EHR XU BT DR 54, M XU B B R, MR R B s 44
MR, HE— B ERMEEMSI T, 81 80E 3T - SR BUR AT sl /14

REIR  SOFF - sk,

FESES: V2113 CERIRE: A

51

il

I IR], A7 R B e R AT EOR AT RS R
SR BE AN AT, BB MBI
[ EEm T AEEM AT, AR TR
1. B, BPREEME TRAFshHRHERL T X
A FEREAIRT A E B, Frb AR Bk A a0 e St
T, S R RN SO - Bl k. B % 2
AT LA E S AT M BRI, TRMAF
T HUR A R R B 0L (B RATRE,
WG RIRE A, B miis BRI, BK
BRHANR HO R, I LA T HEVMRELEER
T ShaEERm 0 NGE S BOR R, HRE
R TR ERTBRE, FFEEER
I8 BT AU RE LR, IR AR XS N B SRR 5K,
BB R EE X 6%, BxM Oy RRE T RS
WP FIERUIHERE, AR MK T BOE S H AR R
%, BEiOUEE THESRENB

SR - Lt T IR EM PR FF IR T Rl
gy (1200 g B i SRR AT DL B R AR L ik
RN F7 50 A, B A& WRBH AN BT #hd B R RFE,
FHATRAUFIZWAE 1 Frr B H ST 80
i, BERZE, FTBH TALIEE 30%~60%,
HEA BB A, (B, X K MR H
B RATHS B AFFEBRFG:  Menezes %5 'S 35t 5056

2010-12-13 YFE 1 §5, 2011-02-27 W EE M.
) BR ARFFEEHTE (90916028).

2) E-mail: hanguilai@imech.ac.cn

CER I, WO T, S4REEml
XERS:

0459-1879(2011)05-0795-08

TR R BA AT RER B T R, HE
ATRER R A J1octE, Rl g ER#IR R B
WM, Menezes % 1) 15 ST - Bl Sk A B0 A K
iy T8 s AE % Bksh, 5B SRk 1 7 KiE
s, Xt RATREHRATRF.  Kobayashi % [1¥
Bt T o 0 SOM - AR - Lk gy, il
2(a) iR, B ERERSTERENEREK, £
MK (M < 3.0) EUR THRIFHRE, HXF
B AR S RS AT EE MRS, JFE
TER I AE T T AT 58S B0 WE Y UK R 4 5,

AR FEEFiaE.  Thurman!’® 1 Schulein(20 0]
2 HH OB T 5O SR T ) SR AR R RAT SRR Bh Y /
PR, JFEE T —e R, wmE 2(b) s, |
FESE BRI o R P AT I AR A, SCRF IR A A il

£ -
B 1 EAA TN - Bk kRna R
Fig.1 Schlieren photograph of flow field around a spiked blunt

body at zero angle of attack
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(b) Schlieren photograph of flow field with a pivoting spike
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(a) Configuration and dimension symbols
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Fig.3 Configuration of spiked blunt body and bayonet shaped

plates structure
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Fig.3 Configuration of spiked blunt body and bayonet shaped

plates structure (continued) i
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Fig.5 RGB colored 3-D streamline of spiked blunt body with
tail-closed bayonet shaped plate (red—u, green——uv,

black—w)
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Fig.6 Numerical schlieren photograph on symmetric plane of
flow field around spiked blunt body with tail-closed bayonet

shaped plate
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(a) Bottom view
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Fig.7 RGB colored 3-D streamline of spiked blunt body with

tail-unclosed bayonet shaped plate (red——u, green v,

black——w)
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Fig.8 Numerical schlieren i)hotograph on symmetric plane of
flow field around spiked blunt body with tail-unclosed bayonet

shaped plate
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Fig.10 Distribution of pressure along corresponding generating
line of three different configurations (no plate for pure spiked
blunt body, plate 1 for plates with tail unclosed, and plate 2

for plates with tail closed)
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INVESTIGATIONS ON SPIKED BODY FLYING WITH ANGLE OF ATTACK
AND MECHANISMS OF ACTION BY BAYONET SHAPED PLATES Y

Han Guilai? Jiang Zonglin
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China)

Abstract Three-dimensional Navier-Stokes equation was numerically solved to investigate the flow structure
and characteristics of spiked body flying at M, = 6.0 with 10° angle of attack. With reasons for the deterioration
of aerodynamic force pointed out, bayonet shaped plates were set to improve the flow field and aerodynamic
characteristics. By comparing the actions of plates with two different configurations, the mechanisms for the
bayonet structure can be stated as formation of circumfluence and shear layer at windward side due to the plates
splitting the flow field and depressing flow in toroidal direction, which will drive conical shock to move away
from axial line, lower the strength of interaction between flow structures around the blunt body and weaken

the perturbation at leeward side.

Key words spiked body, bayonet shaped plate, flying with angle of attack, three-dimensional numerical

simulation
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