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Fig.1 Geometric model of gun propellant chamber

1—the fire tube, 2—the fire hole,3—propellant chamber
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Fig.2 Experimental device photo

1—1% pressure hole,2—2* pressure hole,3—3" pressure hole,

4—transparent window , 5—false gun propellant pellets
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Fig.3 The mesh of fluid computing domain

1—position of 1% pressure hole, 2—position of 2* pressure

hole,3—position of 3* pressure hole
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Fig.4 Pictures of ignition flame propagation process
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AR 1 56 40 5% PR A O LR 3 = 1, 2 il i
g T T A RS 1 £ A 05 L B A5 i T A% O
LC, An & 6 Fr 7, 6 AL R I AR KL 2 mis 3R KO AR 1)
K SE 4 FF IRl 1) AL B i i 2, ARAE AR SO B T

Chinese Journal of Energetic Materials, Vol.28, No.10, 2020 (969-974)

= HN

200
X/ mm

2.0 ms

rrprrrT

I

0 100 200

X/ mm
d. 3.0ms

Ii] A5 i 245 PR F) ~F- 32 % 1 3 O 96 m-s™, A5 L TAT 1) A
Ui 24 R 0 1 S A R EE R 91 mes™! AR TR TET Y R 4
K T PR A A R — Bk B, EAR AR R 6 R
T b 1) 457 % -5 [ gt 2k 1) 28 1 3 T 07 B0 R 6 #

A A AL www.energetic—materials.org.cn



B T 2 AL A BSR4 i K R TE S I 25 OB IR T i 4% B 4

973

WRAE R S 2 2R R U 25 E IR LT L T OB R
PRV Bl I 78 2% A J7 1) J 32 B0 /N FE AR, PRt 2k
K8 o T A i T B O 3 )

360 4 —a— calculated
—=— experimental /
340 A
£ 320 - _/-?‘
1S //
= 300
280 1
260 ¥
2.0 22 24 26 28 30

t/ms
6 5 7 N TS B 1 26 L
Fig.6 Comparison of flame front dispalcement curves between

experiment and simulation
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Fig.7 Comparison of pressure curves between experiment

and simulation at position 1*=3* pressure hole
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The Propagation Characteristics of Ignition Flame in Propellant Particle Bed Based on Porous Media Model

LIU Cheng, TAO Ru-yi, XUE Shao, WANG Hao
(School of Energy and Power Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: In order to study the propagation characteristics of the flame generated by ignition charge combustion in the propellant
pellet packed bed under the ignition transmission structure of the central fire tube, a porous media model was used to simulate
the gun propellant pellet packed bed in the propellant chamber, the flow and propagation process of high temperature and high
speed gas generated by the combustion of ignition charge in the gun propellant pellet bed is simulated by using the N-S equa-
tion, the isothermal surface propagation of the temperature field is equivalent to the flame front propagation, and the simulation
results were compared with those of experimental data. The results show that in the case of a dense charge bed of propellant, the
isothermal surface is equivalent to the flame front in the process of ignition flame propagation, and the simulation value of flame
propagation velocity is 91 m-s™, which is close to 96 m-s™ obtained by experiment;the simulated cloud images of temperature
field of high temperature flame gas propagation are consistent with those of the experimental flame propagation images; the pres-
sure data at the three pressure measuring holes in the chamber calculated by the porous media model are in good agreement
with those of experimental data.

Key words: flame propagation;porous media;isothermal surface;numerical simulation
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