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Fig.1 Computational domain of the supersonic free jet
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Fig.2 Free jet, comparison between numerical and

experimental results, pt/po = 4.0,D/d =6:3
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NUMERICAL INVESTIGATION INTO THE MECHANISM OF
UNDER-EXPANDED SUPERSONIC JET INSTABILITY "

Liu Xin*"?) Jiang Zonglin®* Wang Chun* Yan Chao!
*(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China)
t(Fluid Mechanics Institute, Bethang University, Beijing 100083, China)

Abstract The numerical investigation into the instability of the under-expanded supersonic jets is presented in
this paper by solving the axisymmetric N-S equations with the NND finite difference scheme. Numerical results
demonstrated that there are three kinds of the instability for the under-expandec supersonic jets according to
their shock cell structure patterns: (1) the regular reflection shock c=!l with a cingle shear layer, (2) the Mach
reflection shock cell with two shear layers and (3) the curved Mech stem with a relatively high expansion ratio.
Moreover, for the under-expanded supersonic juts, the repetitively-generated quasi-steady shock cells in the jets
indicate their stable develcpiient and the Jdisappearance of these shock cells implies that the jets are about to

fall into instable states.

Key words under-expanded supersonic jet, jet instability, shock cell, shear layer, numerical simulation
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