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NUMERICAL INVESTIGATION ON THE SAFE SUPERSONIC AIR-LAUNCHING ROCKET
SEPARATION FROM THE MOTHER PLANE

YM i, J.W. Lee, 1S. Park

An analysis is made of flow and rocket motion during a supersonic separation stage of air-launching rocket
from the mother plane. Three-dimensional Euler and Navier-Stokes equations are numerically solved to analyze the
steady/unsteady flow field around the rocket which is being separated from two cases of mother plane configuration:
one is an idealized ogive-cylinder body and the other is a real F-4E Phantom. The simulation results clearly
demonstrate the effect of shock-expansion wave interaction between the rocket and the mother plane. As a result, a
design-guideline of supersonic air-launching rocket for the safe separation is proposed.
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Fig.1 Air launching rocket(ALR) installed in mother plane
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Fig. 2 Surface grid for ogive-cylinder body and ALR

Fig. 3 Surface grid for F-4E Phantom and ALR
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Fig. 4 Steady state simulation (Pressure contour at symmetric
plane)

Fig. 5. The surface pressure contour of the mother plane
and rocket : top view
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Fig. 6. The surface pressure contour of the mother plane and
rocket : bottom view
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Fig. 7 Separation process and pressure contour at symmetric
plane( mother plane : ogive-cylinder)
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Fig. 11 Separation process and pressure contour at symmetric
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& plane( mother plane : F-4E Phantom)
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Fig. 9 Isobaric contours on the vertical plane at steady-state
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