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NUMERICAL INVESTIGATION OF AERODYNAMIC INTERACTION
OF AIR-LAUNCHED ROCKETS FROM A HELICOPTER

B.S. Lee’

E.J. Kim? K.T. Kang® and 0.J. Kwon?

Numerical simulation of air-launched rockets from a helicopter was conducted to investigate the aerodynamic
interference between air-launched rocket and helicopter. For this purpose, a three-dimensional inviscid flow solver
has been developed based on unstructured meshes. An overset mesh technique was used to describe the relative
motion between rocket and rocket launcher. The flow solver was coupled with six degree-of-freedom equation to
predict the trajectory of free-flight rockets. For the validation, calculations were made for the impinging jet with
inclined plate. The rotor downwash of helicopter was calculated and applied to simulation of air-launched rocket. It
is shown that the rotor downwash has non-negligible effect on the air-launched rocket and its plume development.
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Fig. 1 Mesh distribution of nozzle and plate
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Fig. 2 Predicted Mach number contours and pressure distributions along bottom plate
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Fig. 3 Inflow contours at one chord length above main rotor
disk plane
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Fig. 4 Predicted rotor downwash distribution
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Fig. 5 Detailed modeling of launcher and rockets with and
without canard and fin
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Table 1 The number of computational mesh

Mesh block Node Cell
Rocket w/t Fin, Canard 378,950 2,044,945
Rocket w/o Fin, Canard 222,221 1,152,566
Launcher & Side missile 732,988 3,630,825

Total 1,334,159 6,828,336
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Fig. 6 Behavior of air-launched rockets
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Fig. 7 Trajectory of air-launched rockets
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Fig. 8 Pressure and temperature variations on launcher
front surface (t=0.092s)
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Fig. 9 Pressure and temperature variations on launcher
front surface (t=0.105 s)
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Fig. 10 Pressure and temperature variations on launcher
front surface (t=0.136 s)
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