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An Experimental Study of an Opposing Jet

By.
Keiichi KARASHIMA and Kiyoshi SATO

Abstract: Present paper gives the results of an experimental study of the interaction
between a supersonic main stream and an opposing jet flow exhausted from the forward
stagnation point of a hemisphere-cylinder model of 40 mm¢ in diameter. Mach number of
the main stream is 2.0 while Mach numbers of the jet flow are 1.0 and 1.5 at the nozzle
exit. Measurement of surface pressure distribution together with optical observation of
the flow field is made for various values of stagnation pressure ratio of the jet flow to
the main stream.

Detailed examination reveals that the flow field has three kinds of stability regimes
such as slightly unstable, very unstable and stable states, depending upon the magnitude
of the stagnation pressure ratio.

Shock detachment distance, location of Mach disk and surface pressure distribution are
examined in detail in the stable regime and a comprehensive discussion is made on the
dead-air pressure in the vicinity of the nozzle exit as well as location and strength of the
recompression shock wave.

Finally, it is shown that frontal darg of the blunt bodies can be reduced conSiderably

by use of an opposing jet.
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