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Numerical Analysis for Potential Flow around an
Aerofoil by Boundary Element Method

Ryozo IsHIWATA and Takashi KAWAGUCHI

Abstract

It is important to analyze the potential flow field around an aerofoil in order to estimate its
characteristics. So it has numerically analyzed by means of the Boundary Element Method in this
study. A body with a circulation as an aerofoil has a difference of velocity potential values
generated by making a round of it. Therefore the control surface for analysis has to be cut from
the body to the point at infinity by slit where the potential difference exists on both sides. The
boundary integrations on slit and infinity being analytically calculated, the number of the un-

knowns is reduced. We have only the velocity potential values on body as unknowns.
condition at the trailing edge is linked with a simultaneous system of linear equations led from the
ordinary Boundary Element Method, and could be solved by any conventional algorithm.

This method was applied for a rotating cylinder and a Joukowski wing section, and the results

were proved to have a reasonable coincidence with the exact solutions. This method is effective

and convenient to a prediction of characteristics of aerofoils.
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Fig.1l. Uniform flow around an aerofoil.

Fig. 2. Control surface for a body with circulation.
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Fig. 3. Integrating path on infinite far.
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Fig. 4. Integrating paths on slit.
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Fig. 5. Boundary elements for an aerofoil.
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Fig.8. Uniform flow around a rotating Cylinder.
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Fig.9. Potential flow around a rotating cylinder.
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Fig. 10. Potential flow around a Joukowski wing section.
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