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Fig.1 Structural sketch of base bleed combustion chamber

1—composite base bleed propellant grain,2—exhaust nozzle,

3—combustion chamber shell ,4—burning surface
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Table 1 Calculation parameters™’

parameter parameter

p/kg +m™? 1370 n 0.572
A /W= (m-K) "' 0.46 T, /K 1812
C./) - (kg - K) ™! 1450 Rg/) - (kg-K)=' 397
b/m - (Pan-+s) ™' 8.51x1077 |y 1.283

Note: p is density of base bleed charge, A is thermal conductivity; C_ is
specific heat, b is burning rate coefficient, n is pressure exponent, T is

combustion gas temperature,, Ry is gas constant, y is specific heat ratio.

p/MPa p/MPa

1031
10.01

18.28

17.21

19.35
18.81
17.74
16.67 .
16.14 .53
15.60
15.07 A
14.53 .65
14.00 g
13.46 .
12.93 u
12.39 X
11.86 .
11.32

| . i .

2

2

e.t =5 ms

d.t = 4 ms f.t = 6 ms
B2 AR 2R HER b = P ) o A

Fig.2 Pressure distribution in base bleed combustion cham-

ber at different instants

N L O a7 T AT U ADA WA B RS i R e
T B3 45 M T A (] ik 22 Ji HE R b8 = b £ 4 T T 0y
fiv o TEWEAS M H AT, MR8 = Bk b B R s ) b
Jie AR 22 B, AR 2 A RR I sl o R i, e s e R
AR o Bl IR HERS Bk b A SR TR T BT R
{FURI S B of T 3o 3R oo T i O R PR R o B TR DT
(=N LA P i < o R I G W e G R
R, i T HE AL AT T 22 /0 i T 3 30 R A1

Chinese Journal of Energetic Materials, Vol.21, No.4, 2013 (464 —468)

W 25 T o o RS HERE DL B2 1 x =0.04 m
Ab p-t 2 AR T AR SCHR [ 3 ] 9 00 {E A9 X L A AT 4
ez, R UL W) 45 B0
60

50 1
40 F

0k

p/MPa

20&

10

0.

xIm
3 N[l 2R HEA b b ) o A
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chamber at different instants
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Fig.5 Density distribution in base bleed combustion chamber
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Fig.7 Radial temperature vs. time at different axial positions
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Numerical Simulation of Combustion Flow Field Characteristics of Base Bleed Propellant Under Transient Pressure-release

CAO Yong-jie', YU Yong-gang', YE Rui', ZHOU Yan-huang', YAO Yuan’
(1. School of Energy and Power Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. China Ordnance Industry No. 051
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Abstract: Aiming at the combustion destabilization during the depressurization of base bleed projectile when propelled out of gun
muzzle, a 2D-axisymmetric unsteady model for the combustion flow field of AP/HTPB base bleed propellant was established. The
flow field characteristics in base bleed simulator under transient pressure-release were obtained through numerical simulation.
Results show that in the pressure-release process, the parameters such as the pressure, the density and the temperature in the com-
bustion chamber decrease quickly along the axial direction, the gas flow rate rises rapidly, and the gradients of various parameters
gradually decrease. As a result of the base bleed propellant gas ejecting into the chamber, the density decreases along the radial
direction, whereas the temperature increases on the contrary. The calculated pressure varying with time in the combustion cham-
ber agrees well with the experimental data.

Key words: weapon launch theory and technology; base bleed propellant; transient pressure-release; unsteady flow; base bleed
combustion chamber; internal flow field
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