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Application of focusing schlieren visualization system in shock tunnel experiment
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Abstract: To realize the quantitative measurement of flow density, 3D flow and large field flow visualiza-
tion, the focusing schlieren system has been developed in the shock tunnel. The system has the characteristic
of focusing on some plane, and the information gotten from the flow by the system is mainly decided by the fo-
cusing plane. The technique introduced in this paper includes the theory, the composition, the debug and the
result of tunnel test. Test results show that: (1) The sensitivity of the system is high, and the image gotten by
the system is clear and not disturbed by the diffraction and interference when the light source is laser; (2) The
system can get the image at the condition that the sharp focus depth is less than Smm, the measurement field
diameter is about 100mm, the system can get the focusing image of different plan by changing the place of im-
age plane; (3) Gray degree between the static and dynamic focusing schilieren image will give the important

data for quantitative test of flow density.
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Fig.1 Optical diagram of conventional schlieren
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Fig.2 Spread function of schlieren
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Fig.3 Optical diagram of focusing schlieren
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Fig.4 Optical diagram of focusing schlieren in the 0.6m shock tunnel
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Fig.6 Focusing schlieren image of two candles burning at
- different plane
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Fig.7 Focusing schlieren image in the 2m shock tunnel
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Fig.9 Focusing schlieren image of convexity model in the
0.6m wind tunnel
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