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TRANSONIC FLOW AROUND A CIRCULAR CYLINDER

Tan Tong-ji Jin Zhen-xue

(Institute of Mechanics, Academia Sinica)

Abstract

The conformal curvilinear coordinate method is applied to the analysis of transonic
flow around a body, making use of the fact that the angle between the streamline of
the transonic flow and that of the corresponding incompressible flow is small. As an
example of the method, the flow fields around a circular cylinder are analysed for a
series of free stream Mach number M. varying from suberitical through supereritical
up to one. For M, equalto 0.2, 0.3,..., 1, Mach number distributions both along the
surface of the cylinder and along the central streamline, and the iso-Mach lines in-
cluding sonie lines of the flow fields are given.

For verification, part of the results obtained are compared with those available.
The iso-Mach lines for tramsonic flow around a circular eylinder are compared with
Cherry’s exact solution for the quasi-eircular-cylinder for M, equal to 0.51. The
Mach number distribution along the surface of the circular eylinder are compared with
those given by Imai (1941) for M. equal to 0.4, Cherry (1947) for Mo equal to
0.51, Dorodnieyn (1959) for M. equal to 1, and Jafez, South and Murman (1979)
for Mo equal to 0.51. In addition to its wider secope of application, the method proves
to be accurate. It can yield systematic results and needs less computation.

The present method can be applied to the analysis of transonic flow around ey-
linders of various shapes of cross-sections and around wings and cascades.



