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On the theory of free streamlines past arbitrary obstacles

By Hitoshi TAKAHASHI

SUMMARY

The free streamline theory is used for obtaining the pressure distribution on an airfoil with

flow separation.

The analysis and computation of the flow field around a circular cylinder with
flow separation has already been presented in the previous report (NAL TM-176).

In this re-

port, the theory of free streamline past a circular cylinder is extended to the case of an arbitrary

obstacle by a numerical method.

assumed to be equal to the free stream velocity.

In these cases, the flow velocity along the free streamline is

Actually, the flow velocity at the separation point is not equal to the free stream velocity

and the base pressure is different from the free stream pressure.

Therefore, it is desirable to

introduce the effects of base pressure in the theory. The classical method of calculation, due to
Levi-Civita, is used and the correction is made to introduce the effects of base pressure.
According to this theory, it is easy to make analysis and computation on the flow field with

different base pressure, even in the case of flow around arbitrary obstacles.

Examples are pre-

sented for the computations of circular cylinders and airfoils with several base pressure and fair
agreement is obtained between theory and experiment.
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