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Application of pyramid prism schlieren technique in vector jet measurement

ZHANG Junfeng, WANG Tao"
(School of Combat and Logistics, Rocket Force University of Engineering, Xi'an 710025, China)

Abstract: In response to the research demands for vector jet analysis, a pyramid schlieren technique was developed in
this study. By optimizing the designs of the optical path, light source, and imaging system, and integrating highly efficient al-
gorithmic processing, this technique achieves highly sensitive and high-resolution measurement of the vector jet flow field.
The technique replaces the traditional knife-edge with a tetrapyramid structure, and measures the flow field density via beam
splitting, imaging, and wavefront reconstruction methods, and synchronously obtains the flow field velocity by using the
cross-correlation algorithm. To address the interference problems associated with traditional laser sources, a multi-sequence
pulsed laser is adopted as the light source. After undergoing special homogenization treatment, laser speckles and interfer-
ence rings are effectively eliminated, enabling the acquisition of clear schlieren images. In vector jet measurement, this tech-
nique can accurately capture the boundary layer transition phenomenon, comprehensively reveal the detailed information and
flow structure characteristics of high-speed boundary layers, and provide important experimental bases for jet characteristics
analysis and optimization design.
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