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A Calculation of the Profile Drag of Airfoils in Compressible Flow

By Yo6ji Ismipa

A method is presented, predicting the profile drag of airfoils at subcritical Mach numbers
and supersonic Mach numbers. The method consists of four steps of calculations;
1) culculation of the laminar boundary layer by using Stewartson—Illingworth transfor-
mation and Thwaites’ method, 2) calculation of the transition point, 3) calculation of the
turbulent boundary layer by Green’s method, and 4) calculation of the wake. In this
method, the calculated or experimental velocity distributions on airfoils must be given in
advance. The position of transition point must be also given as a parameter.

By this method, the profile drag has been calculated by several types of airfoils at
subcritical Mach numbers. A comparison is made with experimental data available, and
fair agreement is obtained when the transition point is located at the reasonable position

from a physical point of view.

This method is also applicable to calculation of the profile drag and to the prediction
of the behavior of boundary layer on airfoils in supersonic flow. It is applied to the

biconvex airfoils as an example.
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