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Prediction of Aerodynamic Coefficients of a Supersonic Wing Using Boundary
Element Method

H. Shahyerdi* M.H. Dolabi? M. Behbahani-Nejad®
Dep’t. of Mechanical and Aerospace Dep’t. of Aerospace Dep’t. of Mech. Eng.,
Engineering, Islamic Azad Engineering, Maleke Shahid Chamran Univ.
University, Science and Research Ashtar University of Tech.
Branch

Abstract

The main objective of this paper is to determine the aerodynamic coefficients of a steady supersonic wing, using
boundary element method based on the solution of potential flow. In this regard, the governing partial defferential
equation of flow field is first derived and linearized. Then, using boundary element method, in conjunction with the
first order shape functions, the system of discrete equations are obtained. However, there are some numerical
problems in the evaluation of integral coefficients due to singularity caused by intersection of Mach forecone and the
edge of some elements in computational domain. Of course, this problem can be eliminated using some numerical
techniques. Finally, the steady supersonic flow analysis is performed for two different wings with identified
geometries. Comparison between the numerical results and those obtained using the exact solution indicates good
agreements.
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