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The Numerical Analysis of Asymmetric Vortices around the
Slender body at High Angle of Attack Supersonic Flow

Youngijin Jeon* + Young-moo Ji* - Ki-su Kim* - Hyung-seck Seo* - Yung-hwan Byun*™* - Jae-woo Lee*

ABSTRACT

In the case of an antiaircraft missile, high angle of attack flight capability is required to get the
agile maneuverability in a supersonic flow. Even through a symmetric slender body does not have
side slip, asymmetric vortex is generated at high angle of attack conditions. This asymmetric vortex
produces unnecessary side force and yawing moment; hence, these effects deteriorate directional
stability. In this study, the numerical analysis of asymmetric vortices around the slender body was
conducted at high angle of attack supersonic flow. In order to simulate the vortices, a bump is
installed on the nose of the slender body. As a result of the numerical analysis, the asymmetric
vortices around the slender body could be simulated.
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Fig. 1 Supersonic air launching rocket
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Fig. 2 Multi-block grid of outlet
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Fig. 3 Streamliine at X/L=0.5
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Fig. 4 Asymmetric vortex through the flow
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Fig. 5 The slender body with bump and direction
of circumferential angle
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Fig. 6 Streamline and entropy contour around
the slender body
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