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The Impact of Afterburning on Internal Ballistic of Self-Ejection
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Abstract; The combustion equilibrium species of low-temperature propellant used in launches con-
sist of some unburned gases. These gases generate afterburning when mixed with the oxygen in
the initial vessel. The afterburning influences the internal flow and the performance of internal
ballistic. To analyze the impact of afterburning, a compressible flow modelis established combined
with finite rate chemistry and dynamic mesh to simulate the self-ejection process and the PISO al-
gorithm is used to solve the conservative equations. The results show that the afterburning brings
forward the first peak of pressure in the initial vessel and affects the peak value. The analysis pro-
vides a theoretical reference for the internal ballistic design of self-ejection.
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Fig. 1 Geometry and mesh
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Tab. 1 Combustion equilibrium species of the

low-temperature propellant

il JEE IR A B
CcO 0. 25
N, 0. 20
HCI 0.05
CO 0.05
H,0 0.08
CH, 0.07
H, 0. 30
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Tab. 2 Reaction system of afterburning
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CH;+1.50; —
1 5.011 210! 2X108 0
CO+2H:0
CO+0.50, — )
2 2.323 9X 10" 1.7X108 0
CO;+0H; 0O
CO; —
3 5X108 1. 7X108 0
CO+0.50;
H,;+0.50, — R
4 9. 87X 10°% 3. 1X107 0
H:;O
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Fig. 2 Streamlines in the initial vessel
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Fig. 3 Mass fraction of CO, (without afterburning)
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Fig. 4 Mass fraction of CO, (with afterburning)
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Fig. 5 Temperature of initial vessel (without afterburning)
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Fig. 6 Temperature of initial vessel (with afterburning)
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Fig. 7 Pressure of initial vessel (without afterburning)
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Fig. 8 Pressure of initial vessel (with afterburning)

(d) 0.25 s

4.2 EENEEHSHE

TRBRBEXT W) 25 A U S 2 B el S T e
S SRIERRE . X T A T IR A = R
SR BER ] A AE AL, WE 9 i, IR BE AR 0 2K
E NIRRT 0. 13 s, R 4%, A, =
PR BEFEL 0. 18 s PN A & FRIRE A, (145 3L ke
BT ZI AT 2 0. 029 s, HEI 3 B0 AR = R B K,
MR, Z50.1 s FUMHEZEN O, BHEiFER, T
ARSI o R GE R . A A R b T
T E R T B, AR A S5 AN I E /)
TR T .

10
P
0.8 ™y -
soil 17 \
=
sl 1f
/ T
4 ik
00 =002 04 06 08 10

A a)/s
B9 MBFEEEIL

Fig. 9 Comparison of pressures in initial vessel
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Tab.3 Comparison of internal ballistic
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