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Model and validation of two-dimensional compressible bleed flow

ZHANG Baohu, ZHAO Yuxin, LIU Jun
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: According to the characteristics of supersonic and subsonic flow, the Prandtl — Meyer expansion wave theory, and the Mach number
after expansion waves based on the back pressure and static pressure, the bleed mass flow rate was obtained, the conditions for the occurrence of
choking were derived, and a two-dimensional supersonic bleed model was established. According to the impulse theorem, based on the assumption
that the state change of gas from the main flow area to the bleed chamber was due to the impulse effect of the pressure difference, a subsonic bleed
model was established and the mechanism of subsonic bleed chocking was revealed. CFD( computational fluid dynamics) verification shows that the

deviation of the subsonic bleed impulse model is considerable, so the subsonic bleed flow was described by a numerical fitting model. This study

provides a reference for three-dimensional bleed research.
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Fig.2  Validation of supersonic bleed model
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Fig.3 Illustration of choking mechanism
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Tab. 1 Validation of subsonic bleed model

B IE ARl 1 2 3 4 5 6 7
FHEE py/p. 0.1 0.2 0.3 0.4 0.5 0.6 0.7
LLfE M., 0.4 0.7 0.35 0.45 0.5 0.65 0.75
i R Qo 0.7315 0.451 5 0.719 7 0.644 5 0.548 7 0.3816 0.244 2
T REL Qpiing 0.7258 0.463 5 0.7213 0.6313 0.557 0 0.391 4 0.263 7
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