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Abstract: Focusing schlieren technique can capture and measure the transverse structure distribution of
single-layer flow field, and plays an important role in flow field visualization and flow field parameter mea-
surement. In order to ensure the flow field measurement effect of the focusing schlieren system in the ultra-
high speed environment, the relationship between the depth of sharp focus and the flow deflection angle

was derived from the flow field characteristic parameters, which included Mach number and shock angle,
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etc. The value ranges of the system sensitivity, depth of sharp focus and other indicators were determined
according to system measurement requirements. On the basis of imaging principles and optical path charac-
teristics, the optimization of the system parameters was completed, and the system performance was im-
proved. The design of the large-aperture focusing schlieren system with a field of view of 300 mm was
completed. By setting multiple structures, the source grid-knife edge grid imaging and the flow field target
imaging under different object distances were realized. The focusing schlieren system was tested. When the ob-
ject distance changed within 1 m, the imaging resolution of the system in the test area reached more than 23 Ip/
mm, and the depth of sharp focus was within 35 mm. The high-speed dynamic flow field was photographed
with the system, and the display effect was good. The experimental results show that the designed optical sys-
tem can meet the needs of fine observation of flow field density.
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Tab.1 Light deflection angle caused by airflow at differ-

ent depths of sharp focus
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35 0.25
30 0.21
25 0.18
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Fig. 20 Flow field experiment image taken by focusing

schlieren system
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