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Experimental Study on Aerodynamic Characteristics for Missile Configuration

With Grid Fins in Subsonic Flow
Yeongbin Lee', Changgu Lee’, Jonggeon Lee’, Sungcheol Kim* and Namgyun Kim’

Agency for Defense Development

ABSTRACT

In this paper, aerodynamic characteristics of missile configuration with various grid fins in
subsonic flow. To investigate the effects of grid fin shape, four types of experimental models
were used. In addition, to examine aerodynamic characteristics of missile configurations with
various grid fins according to effects of Reynolds numbers and configurations of grid fins,
6-components aerodynamic forces and moments were measured by internal balance in wind
tunnel test.
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Fig. 1. Schematics of ADD Subsonic WT

Fig. 2. Schematics of grid fin and example
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Fin=F1—F4—F6

Filn=F1—F4—F6

F2n=F2—-2%*F5

Cl=F1n/W1—-2x0.5x W3/cosé
C2=F2n/W2—2x0.5x W3/sing

=

G:tan’l( Fln/ W1 )
Fon/ W2
Sy =0.5X C1X C2

Blocakage = S,/ S;,, % 100 (%]

Table 1. Parameters of shape

No. Description

F1 Fin span [m]

F2 Fin width [m]

F3 Fin chord [m]

F4 Thickness of frame (upper) [m]

F5 Thickness of frame (side) [m]

F6 Thickness of frame (lower) [m]

W1 Number of webs (cells) (span-wise)

W2 Number of webs (cells) (width-wise)

W3 Web thickness [m]

S Support type . .
(1: double wedge support, 2: circular cylinder)

S2 Support height [m]

S3 Number of cells for support width

s4 Thickness of support [m]
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—o— Unf=40ms, AOA.=-4~22deg., DEL,=0deg, Config=Body+FinA-1 [Body axis]
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Fig. 5. Reynolds number effect of axial force
coefficient for Body+GFA1
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Reynolds number effect for Body+GF#A-1

Fig. 4. Test model in Test section
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Fig. 8. Reynolds number effect of axial force

coefficient for Body+GFA2
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Fig. 14. Grid fin configuration effect of axial
force coefficient
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Fig. 15. Grid fin configuration effect of normal
force coefficient
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moment coefficient
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Fig. 17. DEL-P Grid fin configuration effect at
DEL-P 10deg. Axial force coefficient



726 o] Ml - o] FHTF -

o\

A QA - g SFYBF A

o— Uinf=80m/s, AOA.=-4~22deg., DELP=10deg‘, Config=Body+FinA-1 [Body axis]
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DEL-P Grid fin configuration effect at DEL-P 10deg.
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Fig. 18. DEL-P Grid fin configuration effect at
DEL-P 10deg. Normal force coefficient

o— Uinf=80m/s, AOA.=-4~22deg., DE;WOdeg., Config=Body+FinA-1 [Body axis]

—a3 - Uinf=80m/s, AOA.=-4~22deg., DE;WOdeg., Config=Body+FinA-2 [Body axis]

Uinf=80m/s, AOA.=-4~22deg., DE;WOGeg., Config=Body+FinA-3 [Body axis]
Uinf=80m/'s, AOA.=-4~22deg., DE_P=10deg., Config=Body+FinB [Body axis]

DEL-P Grid fin configuration effect at DEL-P 10deg.
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Fig. 19. DEL-P Grid fin configuration effect at
DEL-P 10deg. Pitching moment coefficient
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DEL-P Grid fin configuration effect at DEL-P 20deg.
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Fig. 20. DEL-P Grid fin configuration effect at
DEL-P 20deg. Axial force coefficient

——o— Uinf=80m's, AOA.=-4~22deg., DEI.p=20deg,, Config=Body+FinA-1 [Body axis]
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DEL-P Grid fin configuration effect at DEL-P 20deg.
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Fig. 21. DEL-P Grid fin configuration effect at
DEL-P 20deg. Normal force coefficient
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DEL-P Grid fin configuration effect at DEL-P 20deg.
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Fig. 22. DEL-P Grid fin configuration effect at
DEL-P 20deg. Pitching moment coefficient
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