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Numerical Analysis of Missile With Grid Fins and Investigating the Fin Type
Geometry Effects On Aerodynamics Coefficients

B. Arezoomand H. Parhizgar A. Tarabi
Aerospace Engineering Department,

Malek-e Ashtar University, Tehran
(Received: 29/July/2019 ; Accepted:04/May/2020)

Abstract

In this article, investigating fin type geometry effects with numerical analysis on aerodynamics coefficients in
steady state and supersonic flow. In fact the Grid Fin is an aerodynamic control surface with a grid structure (square
or rhomboid) of thin septum that has many advantages and provide high levels of stabilizer or control surface for
the missile. The simulated lattice fins in this paper have rhomboid partitions and investigating the variance of
aerodynamic coefficients of the missile with an increase of 25% & 50% in the span, an increase of 50% & 100% in
chords and an increase of 1.5 times the width with the constant fin thickness assumption (no change in general
dimensions of the fin frame). Initially, the axial and vertical force coefficients as well as the pitch moment and
center of pressure on missile were calculated at various angles of flight on Mach 3 in main grid fin and compared
with numerical and experimental results in reference articles. The results of the comparison show the numerical
resolution accuracy on calculating the flow complexities in the missile latticework with the experimental results of
the wind tunnel. Further, by increasing the span, chord and lattice width, the aerodynamic coefficients variant of the
missile were compared to the reference missile. Calculations show that by increasing the span and chord, all the
aerodynamic coefficients will increase to the extent that they will be mentioned, and with increasing width with
constant fin thickness, Drag coefficient will be reduced to a small extent and the remaining aerodynamic
coefficients will increase.

Keywords: Grid Fin, Lattice Fin, Numerical (CFD) analysis, Aerodynamics Coefficient of Missile, Change
the lattice fin geometry, Increase span, chord and width
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Static Pressure

1.30e+06
1.24e+06
1.17e+06
1.11e+06
1.05e+06
9.80e+05

.33e+05
2.68e+05
2.03e+05
1.38e+05
7.37e+04

8.95e+03
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Static Pressure.

1.34e+06
1.27e+06
1.20e+06
1.14e+06
1.07e+06
1.00e+06

7 5
2 07e+05
141e+05
7 46e+04

8.18e+03
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Static Pressure

1.36e+06
1.29e+06
1.22e+06
1.15e+06
1.09e+06
1.02e+06

2.11e+05
1.44e+05
7.64e+04

9.02e+03
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Static Pressure

1.80e+06
1.71e+06
1.62e+06
1.53e+06
1.44e+06
1.35e+06
1.26e+06
1.17e+06

3.63e+05
2.74e+05
1.84e+05
941e+04

4.35e+03
[pascal ]
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6.00e-01
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6.20e+04
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