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Fig.1 Schematic diagram of hypersonic plate flow
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Fig.2 Plate boundary layer theory calculation density cloud map
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Fig.5 Numerical simulation of the leading edge pressure gradient cloud map
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INVESTIGATION ON PLATE BOUNDARY LAYER TRANSITION IN JF-12

HYPERSONIC SHOCK TUNNEL"
Liu Meikuan™*?, Han Guilai**¥, Jiang Zonglin™*
“( Laboratory of High Temperature Gas Dynamics , Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190,
China )

*( School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract:

Hypersonic boundary layer transition is one of the basic scientific issues that restrict the development of
hypersonic technology. Due to the complexity of hypersonic flow and the many factors that trigger the
transition, the researchers' understanding of the transition process is not thorough, which hinders the
development of the aerodynamic layout and thermal protection of advanced hypersonic vehicles. The paper
studies and analyzes the boundary layer transition problem through numerical simulation, theoretical
calculation, and experiment. Experiments on large-scale flat plates on the JF12 hypersonic shock wave
tunnel and numerical simulation of hypersonic flat boundary layer using high-precision format. The
experimental results, the theoretical and the reliability of the numerical simulation results are verified by

comparison with the self-similar solutions of the compressible boundary layer.

Key words: shock wave tunnel, boundary layer, transition



