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Inverse Design of Airfoil using Elastic Surface Method in Viscous
Subsonic and Transonic Flow

M. Safari*, M. Nili Ahmadabadi®’, A. Ghaei' and E. Shirani?

1. Department of Mechanical Engineering, Isfahan University of Technology
2. Department of Mechanical Engineering, Foolad Institute of Technology, Fooldshahr

Abstract: In this research, a new method called elastic surface algorithm is presented for inverse design of 2-D airfoil in a
viscous flow regime. In this method as an iterative one, airfoil walls are considered as flexible curved beams. The difference
between the target and the current pressure distribution causes the flexible beams to deflect at each shape modification step. In
modification shape algorithm, the finite element equations of two-node Timoshenko beam are solved to calculate the deflection of
the beams. In order to validate the proposed method, various airfoils in subsonic and transonic regimes are studied, which show
the robustness of the method in the viscous flow regime with separation and normal shock. Also, three design examples are
presented here, which show the capability of the proposed method.

Keywords: Inverse design, airfoil, elastic surface algorithm, aerodynamic performance improvement, viscous flow regime.
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1. inverse design method

2. target pressure distribution

3. flexible membrane method

4, Malone Garbedian-McFadden
5. ball-spine algorithm

6. flexible string agorithm
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7. elastic surface algorithm
8. nonlinear finite element
9. two-node beam el ement
10. subsonic flow regime
11. transonic flow regime
12. angle of attack (AOA)
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