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TECHNICAL NOTE No, 995

L'é_nIMENSIONAL IRROTATIONAL MIXED SUBSONIC AND SUPZRSONIC FLOW
oF A COVPRESSIBLE FLUID AND TEE UPPER CRITICAL MACH NUMBER

By Houe-Shen Tsien and Yung-Huai Kuo

SUI'MARY

* The probler of flow of a compressible fluid past a body
h subsonic flow at infinity is formulated by the hodograph
bhod. The solution in the hodograph plane is first con-
ructed about the origin by superposition of the particular
fntegrals of the transformed equations of motion with a set
constants which would determine, in the limiting case, a
own incompressible flow. This solution is then extended
gide the circle of cenvergence by analytic continuation.

The previous difficulty af the Chaplygin method 1:‘ slow
nvergence of the series has been overcome by u
totic properties of the hypergeoometric funeti
rical solutions can be obtained without di .
emphasized that, for a solution covering the whole &
the field of flow, both fundamental solutions of the h
ometrical dif{erential equation are required.

Explicit formulas for numerical calculations are given
or the flow about a body, such as an ellxptlﬂ eyl er, and

:r the periodic flow such as would exist over a wav

Numerical examples based on the incenm ipressidle flow so-
flution of an elliptic cvlixd r of thickness ratio of 0.6 are
fomputevl for free-stream Mach numbers of 0.6 and 0.7.

The results of this investigation indicate an appreciable
Blistortion in the shape of the bdodies in cor rr *rlc fln‘
from that of incompressible flow, which nec a series
B0f computations with various values

BNIn order that the ds
€iven Mach number. It
Totational flow depends

upon t L@ occurren f limiting

solely
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