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Influence of back pressure on shock train structure in isolator

HE Can, XING Jian-wen, XIAO Bao-guo, LIU Wei-xiong

(Science and Technology on Scramjet Laboratory, Hypersonic Aerodynamics Institute,
China Aerodynamics Research and Development Center,
Mianyang Sichuan 621000, China)

Abstract: In order to investigate the characteristics of axisymmetric cylindrical isolator
under different back pressures, the flow field of the isolator was simulated with different in-
viscid flux schemes and turbulence models. Compared with the experimental data, the most
suitable model and scheme were chosen. Three-dimensional simulations of the isolator and
combustor were employed to study the flow field structure, exit parameter and shock train
under different back pressure ratios. The limit back pressure was found. The structures of
the shock train under two kinds of back pressure were compared. Results show that the in-
viscid flux scheme and turbulence model, which are critical for the isolator simulation, have
a significant impact on the structure and length of the shock train. The parameter of the iso-
lator exit is affected by the back pressure. When the exit of the isolator is in the mixing re-
gion, the static pressure distribution is more uniform. And when the exit is in the shock
train region, the pressure is non-uniform. For this axisymmetric cylindrical isolator and com-
bustor, there is no obvious difference on structure and initial position of the shock trains re-

spectively induced by the combustion back pressure and cold back pressure.
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