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Three-dimensional measurements of density field on a supersonic
microjet based on schlieren imaging

. 1 . 1 -1 2 2 . 1
TAN Siyang , LI Xiang , FAN Wei , CHEN Shuang”, ZHOU Quan”, LEI Qingchun
(I.School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China;j
2.Facility Design and Instrumentation Institute, CARDC, Mianyang 621000, China

Abstract: The high-speed three-dimensional (3D) quantitative schlieren technology based on fiber bundles is intro-
duced. This technology uses a high-speed camera, two xenon lamps, a set of one-to-seven optical fiber bundles and
a series of lenses to simultaneously collect schlieren images from seven different angles. Combining with the tomo-
graphic reconstruction, the 3D density distribution of the flow field can be obtained. This technology performs 3D
dynamic measurements of supersonic microjet within a field of view of 43.37 mm X 43.37 mm X 43.37 mm at a
frame rate of 2 kHz. The experimental results show the flow pattern downstream of the micro-nozzle outlet. Multiple
reflected shock waves present a polyhedral shape throughout the micro-jet, and the jet diameter is the smallest at
the shock unit. The length of the shock unit increases with the increasing of nozzle pressure ratio under different
nozzle pressure ratios, and at the same pressure ratio, the length of the second shock unit reaches the maximum

value.

Keywords: three-dimensional schlieren; quantitative schlieren; fiber optic imaging; supersonic jet

SIC R, Fy, T, F HEEBHRELG =R NE]]]. BATUAFFRK, 2025, 43(4) : 751-757
TAN Siyang, LI Xiang, FAN Wei, et al. Three-dimensional measurements of density field on a supersonic microjet based

on schlieren imaging/[J]. Journal of Northwestern Polytechnical University, 2025, 43(4) : 751-757 (in Chinese)
© 2025 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



