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Fig.1 Model of base bleed equipment under transient de-

pressurization
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Table 1

depressurization

Parameters of numerical simulation under transient

parameter value parameter value
Ma_ 2.0 p./Pa 101325
R/m 0.05 r/R 0.375
L/m 0.005 po/MPa 36
T_/K 293 L/m 0.07
T,/K 1812

Note: Ma_ is the free stream Maher number, P_is the free stream pressure,
T_is the free stream temperature, R is the radius of axisymmetric
body, r is the radius of circular jet, L is the length of combustion
chamber, L_is the wall thickness of jet, p, is the initial pressure of com-

bustion chamber, T is the initial temperature of combustion chamber.
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Fig.4 Pressure distribution nephograms at the tail of base bleed at different times (Upper part of the figure: with post-combus-
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Numerical Analysis of the Effect of Post-combustion on the Tail Flow Field of Base Bleed Equipment in
Transient Depressurization Process

ZHOU Shu-pei, YU Yong-gang
(School of Energy and Power Engineering , Nanjing University of Science & Technology , Nanjing 210094, China)

Abstract: To investigate the effect of post-combustion on the energy addition at tail of base bleed projectile in the transient de-
pressurization process, a mathematical and physical model of the chemical non-equilibrium flow at tail in the transient depres-
surization process for base bleed equipment was established. Two-dimensional axial symmetric Navier-Stokes equations were
solved by idea programming of uniform algorithm using the improved format of convective upwind vector flux splitting format
(AUSM+) , the shear stress transport turbulence model SST k-w and the H,—CO reaction kinetic mechanism of 12-step reaction
of 8 components. The numerical simulation of tail flow field was performed, the change rule of pressure in base bleed combus-
tion chamber in the transient depressurization process with time was obtained. The simulated results were basically in agreement
with the experimental ones in the literature. Base this basis, the tail flow field under the condition of with and without post-com -
bustion in the transient depressurization process were numerically predicted, and the change rule of characteristic parameters for
the tail flow field of base bleed equipment with time in the transient depressurization process were analyzed. The results show
that the post-combustion has a little effect on the tail flow field in the early stage of transient depressurization process, while in
the middle and late stage, the post-combustion has a great effect on the tail flow field. At this time, the characteristic parameters
of tail flow field more quickly tend to be stable, and the post-combustion makes the temperature of tail flow field increase and
the energy addition effect remarkable, the bottom pressure increase, the bottom drag of base bleed projectile decrease signifi-
cantly and the drag reduction rate increases by 75% compared with that without post-combustion.

Key words: base bleed projectile;transient depressurization ; post-combustion; numerical simulation
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