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Chine Shape Optimization for Directional Stability
at High Angle of Attack

Hyeong-Uk Park#*, Mee-Young Park#*, Jae-Woo Lee** and Yung-Hwan Byun:

ABSTRACT

Nose chine shape optimization study has been performed to maximize the
directional stability at high angle of attack supersonic flow. Various chine shapes are
generated using super ellipse equation. By numerically investigating the directional
stability characteristics of those shapes, the baseline configuration for the shape
optimization has been selected using the three-dimensional Navier-Stokes equations.
The configuration is represented by the NURBS curves which can adjust the surface
geometry by the control points. The response surfaces are constructed to obtain
optimum shape which has high directional stability characteristics and lift-to—drag ratio.
From this study, an efficient configuration design and optimization process which
utilizes the parameter-based configuration generation techniques and approximation
method has been established, then 29% improvement of the directional stability by
strong vortexes from chine nose is accomplished.
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3.1.1. Super ellipse equation
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