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A STUDY ON AERODYNAMIC ANALYSIS OF A SUB-MUNITION WITH DRAG RIBBON

Seung-Hee Kang ;1 Jin-Suk Kim® and Sung-Ho Ahn®

The initial unfolding motion simulation of a sub-munition with drag ribbon for precision guidance and reliable
operation has been investigated by analyzing its unsteady aerodynamic load and fluid structure interaction. The
effects of change in the ribbon configuration and flow angle are numerically studied using a commercial software
"XFLOW" based on Lattice-Boltzmann Method. It is shown that the motion is affect adversely by the separation
bubble formed posterior part of the fuselage. The rolling moment for arming of the sub-munition is increased with

angle of attack and rotational movement.
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Fig. 2 The most commonly used Lattice Boltzmann
models(D3Q13, D3Q15, D3Q19 and D3Q27)
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Fig. 6 Pressure and velocity contours for the body
configuration(0=0°, V=50 m/sec)
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Fig. 7 Pressure and velocity contours for the body
configuration(0=10°, V=50 m/sec)

Fig. 8 Pressure and iso-vorticity contours for the circular
ribbon configuration (a=0°, V=50 m/sec, t=0.043
sec)
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Fig. 9 Unsteady drag coefficient of the circular
ribbon configuration (V=50 m/sec)
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Fig. 10 Unsteady lift coefficient of the circular
ribbon configuration (V=50 m/sec)
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Fig. 11 Unsteady side force coefficient of the circular
ribbon configuration (V=50 m/sec)
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Fig. 12 Rolling moment coefficient of the circular
ribbon configuration (V=50 m/sec)
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Table 1 Force coefficients for the circular
ribbon configuration

(] 0° 10°
Config. | body only | body+ribbon | body only |body+ribbon
Cp 0.960 1.424 1.819 1.284
CL -0.007 0.032 0.124 0.465
Cy -0.000 -0.008 0.011 -0.001
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Fig. 13 Initial unfolding motion of the folded ribbon
configuration (a=0°, V=50 m/sec, t=0.093 sec)

Fig. 14 Initial unfolding motion of the folded ribbon
configuration (a=0°, V=50 m/sec, t=0.430 sec)
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Fig. 16 Rolling moment coefficient of the folded
ribbon configuration in a rotation motion
(®=29 rps, V=50 m/sec)
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