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Fig. 1 The sketch of typical grid fin

B2 Z[E MOAB ¥3#
Fig.2 The MOAB Bomb of US

TEE B T (19735 B WIE W g TR B985 1 0868 25 K3h /1%, E-mail: ¢jztxh@163. com
SIAMCBRdd, sk JE, BEIL BT DR R RIS I8 3h SR BUE R I 5 (0], 28 31224, 2013, 31(5): 652-656. CHEN
] Z, ZHANG Z, HUANG G C. Numerical simulation about grid fin’s dynamic characteristic by patched mesh[J]. ACTA Aero-

dynamica Sinica, 2013, 31(5): 652-656.



55 3

Wit b 20 - T B A% 190 A 9 3 2 R R DL 5 653

1 BETERE
1.1 BHEMERAR

XT T A i ) BB A L T [ R 2 B A AN
18 TR s A 8 S VR R S A A% G 3z Bl 5 11 3 19X A% ] A
T IR BB IS ST A A, X HOR TR S A% OR
WS ke R AT D0 ks 2 B, BV AE 0 B T A SR FH 45 A TN A e A5
RS P 38 3 o T 7 2 3 W) SR AR G548 A% . H O 2
S A% 7] R, 3 R FH 5 3 1% | Delauney 1 5t W #%
LT AR A B R A2 Bt Ok 1 AR B sh A AR E . ]
JEIX T T BRI RS AR R 42 Bl L A IR i
SR BE K IR T BN T HEAT R A E A, 3K R 2 A
BB MRS THE AR, S A A B ikt AR

TEBESEMEAS FE 19 2h 2 R PR I B S8 Bl i 5l
% 8Bz 2 R R FRATT R T — D4 R A% R
RAAUMIAS e S8 E B shad B, 1. E S — ok
ARG ZEAE) /AR S5 KA TR A RS 5 R A Bl A A T ok,
Bk DA (%) 35K FE A AR S B BE R Tl |5 2. PRl — T
ARG AL A A R b 3 3K DO A%, 7E 3K T B 7 A A% AN
T T —— X 5 3. P BRI MRS A R RS B
T30 3 4 {1 S BRSO S 4t . A A5 P 000 3R ) AR 90 A
RE iz s AAE h D BRIN SRR OB 3l IR 3 R

Py

farfield zone
B3 MEEMBENEREE
Fig. 3 The patched-grid of grid fin
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Fig. 4 The testing platform of grid fin in wind tunnel
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Table 1 The experimental condition in wind tunnel
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Fig. 5 The comparison of grid fin’s aerodynamical
characteristic between experimental and numerical

results in different coming flow
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Fig. 6 The numerical results of grid fin’s pitch
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Fig.8 The dynamic pitchinghysteresis curves of grid fin

in subsonic and supersonic flow
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Numerical simulation about grid fin's dynamic characteristic by patched mesh

CHEN Jian-zhong'?, ZHANG Zhao’, HUANG Guo-chuan’

(1. School of Aeronautics Science and Engineering ; Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

2. China Aerodynamics Research & Development Center s High Speed Institute , Mianyang 621000, China)

Abstract: Grid fins are nonconventional aerodynamic control surfaces, which are made of a frame sup-
porting lifting surfaces positioned in the form of a lattice. Grid fins are being investigated by other countries
for aerodynamic control of highly maneuverable air-launched weapons due to their advantage over convention-
al planar controls at high angles of attack and high Mach numbers. Since their good performance in aerody-
namical characteristic, the grid fins have been researched and used in aeronautic and astronautic industry
widely. Here, the numerical method based on the patched hybrid mesh is employed to simulate grid fins’
static and dynamic aerodynamic characteristics at different Mach numbers. The validity of this numerical
method used here has been proved by the coincidence between the numerical and experimental results. By an-
alyzing the numerical results, while the testing Mach number increasing, the aerodynamic centre of grid fins
move upstream at first, then moves downstream. Moreover, it has been noticed during the dynamic numeri-
cal test that there are little unsteady retarding phenomena of grid fin's oscillation in different speed ranges.

Key words: grid fin; patched hybrid mesh; unsteady retarding phenomena; dynamic characteristic; pitch

oscillation



