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Inertihng mechanign of three-phase foam containing nitrogen
and itsapplication to underground fire zone

ZHOU Fu-bao', WANG Deming, ZHANG Yong-jit', ZHANG Yu-liand , L | Xiandf

(1. School of Resource and Safety Engineering, China U niversity of M ining and Technology, Xuzhou 221008, China 2. Ningxia Coal Industry Group,
Yinchuan 750004, China)

Abstract: The newv gpproach was put foward that utilized three-phase foan containing nitrogen © make under-
ground fire onewith big air leakage keep inert. The mathanatic model was st up © investigate the inerting effect
of three-phase foan on the sealed zone of mine fire. A ccordingly, the major factors detemining the inerting effect
were obtained aswell as the inerting mechanisn. Beyond that, an example was presented that three-phase foan
containing nitrogen was successully gpplied  make a super-large zone of underground mine fire ranain inert This
prevented gas explosion and protected the safety of the mine rescue team mambers The reaults indicate that the
three-phase foan ismuch better at the long-standing inerting effect than the general mode of infusion of nitrogen that
iseasy 0 leak out of fire 2one quickly.

Key words fire zone; three-phase foam; inerting effect air leakage

[1 4]

: 2005- 01- 17
: (50274068) ; (20020290001) ; “ 973"
(2001CB40960102)
(1976 - ), , s , . Tel: 0516 - 3885080, E - mail: f. Zhou@cumt. edu. cn



444

2005 30
1
1 : ( )
Cu; o,
1
(7] Fig 1 A sealed fire zone underground model
L = (mia +ac - a0 v, (1)
, C ,%; T , §m , kg k ,
m/ (kg 9; g , m'/s G L %; G
, m/s V , .
T =0, C =G, (1)
C, + mk .
C:q—fw_[w_%ex{_r;ﬂ, -
G (o} \Y
(2) ] T — 00,
C, + mk
C. = lmcC :q—rnCN, (3)
T 500 Oe
v Co , %.
2 CC: Y,
Ca / |23
ol // [l
2.1
Gy G
k m. (2) .
0 T
¥ =mkGy, (2)
c, +¥ .
C:q—'[M-CJeX{-T%- (4) 2 Y N,
G (o \Y)
W, ¥, W, c=ftW,1), i=1, 2, 3, 2 Fig 2 Variation of nitrogen concentration
v, v with time under different¥
m G k
(1) m m =p; I, P ,
kg/m3; Qs , m3/s n , 10 30
n
y . y n, ’
, 10 <n <30, 33 kg/m® <p; <100 kg/m”.
P. =12 kg/m’, p;>p,, : :
(2) k k > .3

(1.0%) , ® . 3



20 mL.
3 & =14,
k :® =13, 825h
10.5h k .k ,
(3) G
’ C:N
(2001 ) ,
97%.
2.2
( ),
( ) (
3
2003 - 10 - 24
300 m
la 1 ,
(1) 1660
( 4, 20m,
m’ 1
1676

k

2421

4.5 h

P =1 2,

97%.

4 8
B / h
105~
600} —e— FEI B i 7
e L s 3
= 400} P=1:3 o 1>
1 40 W |45 B
BT 1 ®
Z 200} 1i5 ﬁ
L 4 w':*
e R Sy S TR TR S
B11H / h

600 120 -
| —— B EaE ) .
E oo it . w0 E
m L =1: A J ‘Bﬂ‘
M 200} {40 ¥
z | g ]
e - 0 %
0 5 10 15 %

Fig 3 Variation of released nitrogen

quantity and release ratewith tme
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Fig 4 Schamatic of mine tunnels and fire zone
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