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Design and Performance Evaluation of 2 Wing on a PC

Kisa Matsushima#* !, Hiroyuki Shinkai**, Masashi Shiokawa* ! and Kazuhiro Nakahashi*'

In this article, it is shown that the design of a new airfoil can be performed on an ordinary Personal Computer. A
software system consisting of Computational Fluid Dynamics and Graphical User Interface programs has been
developed to be an acrodynamic design workbench. It is a user-friendly system for non-CFD professionals. The
inverse design using the Takanashi’s method can be conducted with the system as well as the analysis of the
aerodynamic performance of an airfoil cam be. It also provides a helpful tool for specifying appropriate target
pressure distribution.  The design of new concept airfoils has been performed with the system on a PC.
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x,y,z:Cartesian coordinate system,
¢(x, v, z):Small perturbati on velocity potential ,
M, :Freestream Mach number,

y:Ratio of specific heats of fluid.
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Fig.1 Design system.

Fig.3 Drag loop and lift loop diagrams.
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Fig.6 Two-dimensional model for a swept wing.
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Leading Edge
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Fig.4 Airfoil and its drag loop diagram.
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(a) Determine the edges of changing
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Fig.5 The way of changing curves.
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Fig. 7 Initial shape of design.
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Fig. 8 Initial and Target Cp distributions
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Fig. 9 Cl and Cd history on the design process
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Fig. 10 Comparison of Cp distributions
Intial, Target and the best result (14 iterations)

- - *initiall —designl4 ~— design23

Fig. 11 Comparison of airfoil shpes
Initial, the best (14 iterations) and final results.
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