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An Approximate Calculation Method of Incompressible,
Turbulent Wakes behind Aerofoils
— Symmetrical Wake Flow Case —

By Youji ISHIDA

An approximate method of calculating the development of incompressible, symmetri-
cal turbulent wake flows downstream of aerofoils is presented. In this method, the
integral method using the momentum integral equation and the energy integral equation
is applied.

New models for the mean-velocity and the mixing-length distributions across the wake
are worked out which properly describe the change of the flow characteristics from the
boundary-layer type on the aerofoil surface to that of the wake flow far downstream. In
the model for the velocity distribution which is based on Coles’ two-layer model, it is
assumed that the ‘wake component’ of the mean velocity at the trailing edge is kept
unchangeable, and only the ‘wall component’ at the trailing edge changes (viz. decreases)
in the new inner layer with the distance from the trailing edge. In the model for the latter,
the mixing lengths in the new inner layer where it behaves like Locy~/2 near the wake
centerline and in the outer layer, where it is almost constant,are respectively simulated
with physical reasonableness and are joined smoothly at the edge of the new inner layer.

The mean-velocity distribution is given as a one-parameter family of curves by the
above model, and the streamwise variation of the parameter, together with the wake
thickness is determined by way of the two integral equations mentioned above. The
external inviscid stream velocity at the edge of the wake flow must be given in advance.

As examples, the development of several wake flows has been calculated and has
been compared with the corresponding experimental data. The agreement is, in general,
very good.
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