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Fg.3 Streamwise vortex without interaction with shock wave M,=1. 02,0 =15°
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Fg.4 Interaction of streamwise vortex with moving shock wave
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AN EXPERIMENTAL INVESTIGATION ON INTERACTION OF
A COMPRESSIBL E STREAMWISE VORTEX WITH
A MOVING SHOCK WAVEY

Liu Yanning, Yin Xiezhen, Han Zhaoyuan
(University of Science and Technology of China, Hefei, Anhui 230026, China)

Abgtract An experiment on the interaction of a compressble streamwise vortex with a moving
shock wave has been conducted in a shock tube with 94 mm x 94 mm square cross section. A finite
gan wing was mounted in upstream of the test section. When a shock wave passed through the
wing, a streamwise vortex was induced from the tip of the wing by the supersonic flow behind the
shock wave. After the incident shock wave reflected from the end of the shock tube, the interaction
of the reflected shock wave with the streamwise vortex occurred at the postion of the viewing win-
dow. A seriesof schlieren pictures were taken in the experiments. Some phenomena different from
that of steady interaction were observed. It showed that in the incipient stage of the interaction the
shock front decomposed dightly and the vortex core distorted to a giral shape. Astime passed, the
sze of the decomposed bubble shock became larger and a recirculation bubble gppeared downstream
of the shock front.
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The vortex core disgppeared in the recirculation region and reconstructed downstream of it. A
Mach stem like shockwave was found at the joint podtion of the bubble shock and the incident
shock. Al some waves which were not axia-symmetric with repect to the undistorted vortex core
were observed in the bubble shock.

The numerica investigation was al 9 carried out to Smulate the interaction. The Euler equation
was used under the quas-axissymmetric assumption. The upwind TVD scheme was implemented.
With the totd enthapy constant and zero radial velocity assumption as well as the given profile of
the tangentia velocity of the vortex, the radia momentum equation was integerated to get the
presure and dendty profile. The numerica result showed the waves observed in the experiment.
Further Navier- Stokes smulation will be carried out.

Key words shock wave, compressble streamwise vortex ,interaction of shock with vortex , shock
tube



