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Abstract: Schlieren imaging visualizes flow structures with variations in density gradient and has been widely applied in the
study of non—eacting and reacting compressible flow experiments. The supersonic combustion experiments were accompanied
by high temperature and pressure which caused distortions of the optical window and changes of its refractive index.
Schlieren technique captures density gradient variation along the entire light path. Thus it is sensitive to the change of tem—
perature induced by window distortion especially during the long test run of transient experiments. Focusing schlieren is a
two-dimensional flow visualization technique with short depth of focus ( DOF) . The narrow DOF of focusing schlieren re—
duces the effect of the changes in the refractive index. The Nd: YAG laser has been widely used to illuminate the highly
transient supersonic flow field for sufficient flow freezing. However coherent noise is not evitable. A measurement technique
combining the laser-induced fluorescence and focusing schlieren( LIF¥S) system was proposed. The novel contribution is to
use fluorescence induced by laser as the light source. The results show that LIFFS can clearly capture flow structures in su—
personic combustion experiments and reduce coherent noise caused by laser illumination.
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Fig. 1 Configuration of direct-connected supersonic combustion test facility
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Table 1  Specification of focusing schlieren system
A b e.nlarcsec Dg/mm Dy/mm  @/mm  N/mm™ ¢
21 - L) A 28.25 0.92 9.44 0.19 1.67 28.12
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Fig. 6 LIF¥S image of the non—reactive transverse

jet injection upstream of the cavity
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