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Fig. 3 Pressure distributions of the external {low field during the inertia gas venting



B WERFF . & RSB Z YO8 1 13

(2) i YL 26 3L K A

R MBS 8 I N 3 0 T A ) N AR, — BRI ), phy A AR R A L R T B G B0 4R AR

U, TN 22 5 T i 4 R T 2% KK A ) e
F A TR FE S T kAl R R b 7 ) 4 R B IR
B A 0T 1) A AR T o R A O N R N AR E Y
Fr R Taylor ANERAE - KNS G 2R R, in 3 ok 47 2%
AR R AR 45 . ORI T R 8 AR A
BRI K 1T 328 2, 7 580 45 RE IR I BT D) )28, X &
s 3 KOG R AR T BB S Helmholtz AFAE
R — A I S A KON IR B R L T
TS A Bl 2 o, A A RE A X RO B8 A
T e 2T i T s LS RO U L B’ 4 R i
ST BN R T 1 KO A% 10 T8 A B L R 2k
(515 R k N S I WUUREE X = B T T 1B

(3) ikt S 2 B T T R

BIE ST B SR SR AN S 0 R =
T WA W™ e (0 IR R T . IS, KO P T L )
FELEAE Talyor Al Helmholtz /4 5E FISE B i 7
M1 T 45 0 (0 52 24 A8 Ak, R 7 6 13 R % B 6 B A
VEZ2 b 77 BEAE bR 1 T B 3 Oy B3 L kAR O
Yy = R eI AR R R RO . T TR A R AL
NS PR T o O P T & A R B B
fzoR . 5 RSB E  HR b I B 7 2 IR A kO
[Tl T T N T A =l v S S
R V5 225 1) 170 T AR oL A v 2 2% P9 A0 T A 1 45

(a) t=0.2 ms (b) t=0.9 ms

T T 0.8
1.25} i : :
i i 10.6
L Loop ! ! )
£ | ! 10.4 E
' I 1S
0.75f I I Jos
: | —=— Flame track 3"
I I —&— Flame speed 5
0.50! i . N TR (|
0.3 0.4 0.5
x/m

Pl A il 2 I e e 4 o s A A2 i ik 2
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Fig. 6 The predicted structure of the internal and external flow field during venting
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Fig. 9 The predicted distribution of the external flow field during venting
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Fig. 10 Pressure variation on the axis at the different times during venting
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Secondary explosion induced by vented explosion

FAN Bao-chun’ s JIANG Xiao-hai
(Institute of Power Engineering , Nanjing University of Science and Tecnology ,
Nanjing 210094, Jiangsu, China)

Abstract: Based on the K-eturbulence model and the eddy dissipation combustion model, the explosion
venting to the air in a cylindrical vessel filled with the stoichiometric methane-air mixture was simula-
ted using the colocated grid SIMPLE scheme. The dominant mechanisms of the occurrence of the sec-
ondary explosion during the venting processes were elucidated according to the numerical and relevant
experimental results. After venting, there existed the low pressure area of rarefaction wave and the
high pressure area of suspended shock inside the external combustible cloud forming from the dis-
charged combustible gas. Under some suitable venting conditions, the violent combustion in the high
pressure area was induced by the flame jet, which gave rise to the pressure increasing rapidly, and e-
ven the secondary explosion.

Key words: mechanics of explosion; secondary explosion; vented explosion tests; vented explosion

under high pressure; numerical simulation
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