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Parameterization of Airfoil Shapes for Virtual Engineering

by
Hideyuki HORIE%*, Kisa MATSUSHIMA*, and Kazuhiro NAKAHASHI*

ABSTRACT

For computational mechanics, it is necessary to mathematically represent airfoil geometries. The PARSEC method
is one of the best methods to mathematically express airfoil geometries with relatively small number of free design
parameters. The PARSEC method has been mostly used for transonic airfoils. In this paper, the PARSEC method is examined
if it has flexibility in designing airfoils. Also, a new method of the airfoil parameterization based on PARSEC method
is proposed. The both methods are compared in terms of the accuracy and flexibility of representing different kinds
of airfoil shapes. NACA2212, RAE2822, and the wing section of the main wing of NEXST-1, which is the prototype of
a small supersonic airplane being developed by JAXA, are used as an example of subsonic, transonic, and supersonic
airfoil, respectively. The results show that the airfoils represented by the PARSEC method have deficiency on the
representing capability if an airfoil is highly cambered or it is for supersonic. The proposed method shows better
capability to accurately represent large variety of airfoil shapes. In other words, it can extend the design space

without the increase of free design parameters
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Fig.11 The average of deviation from baseline for RAE2822
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Fig.12 The average of deviation from baseline for NEXST-1 airfoil
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