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Main controlling factors of air-cavitation engineering in broken
soft outburst-prone coal seams

ZHAO Long
(Xi’an Research Institute, China Coal Technology and Engineering Group Corp., Xi’an 710077, China)

Abstract: In order to research the master engineering affecting factors and affecting mechanism of air-cavitation
technology, increase its application in gas governance of the broken soft outburst-prone coal seams, this paper
analyzed the mechanism of air-cavitation and believed that the master affecting factors were gas injection pressure
and gas injection displacement. This paper adopted numerical simulation, field experiments and formula derivation
so as to research the affecting mechanism of gas injection pressure and gas injection displacement. Results sug-
gested that the closer to the well wall, the larger the gas pressure in the coal seam, the more easily the body struc-
ture of the coal was destroyed. The effective conduction radius of gas injection pressure was 7 meters in the broken
soft coal seam in this experimental area. The cave radius of one-time expansion in coal seam was about 0.1 meter.
The taken out volume of coal body was positively correlated with the gas injection pressure in certain range and
well positively correlated with the gas injection displacement.
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Table 1 Parameter setting
/m 1.00
/MPa 8.00
/(mP-s) 1.35
/m 6.55
/MPa 0
/MPa 3.85
«( ) /MPa 11.00(8.00)
/(kg'm™) 1.51
/MPa 1.90
/) 29.00
/10° MPa 6.11
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Fig.2 Gas pressure in coal seam around gas injection well
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Table 2 Date of aerodynamic cavitation in test well
/MPa /m? /m? /m /m
1 4.00 3.59 2.50 1.00 1.06 0.06
2 4.00 3.88 2.70 1.06 1.12 0.06
3 6.00 8.02 5.59 1.12 1.23 0.11
4 8.00 8.02 5.59 1.23 1.33 0.10
5 7.50 10.03 6.99 1.33 1.44 0.12
6 6.50 10.03 6.99 1.44 1.55 0.11
7 6.50 12.04 8.39 1.55 1.67 0.12
8 6.60 12.04 8.39 1.67 1.79 0.11
9 6.10 11.04 7.69 1.79 1.89 0.10
10 6.20 11.04 7.69 1.89 1.98 0.09
11 6.10 11.04 7.69 1.98 2.07 0.09
12 6.00 11.04 7.69 2.07 2.15 0.09
13 6.00 11.04 7.69 2.15 2.24 0.08
14 6.00 11.04 7.69 2.24 2.32 0.08
15 6.00 11.04 7.69 2.32 2.39 0.08
16 8.00 10.03 6.99 2.39 2.46 0.07
17 8.00 6.03 4.20 2.46 2.50 0.04
161.00 112.16 1.51
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Fig.4 Taken-out volume of coal body vs gas injection pressure
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Pii _ Pi ) 26.16 m/s
pr Pt 1.07x10* J/m’ 297%
Oy = Vi [m(R* =r?)] (6)
14 m/s V
m/s g 9.8 m/s> d
m y N/m® N/m’
C E Im* p  p 3
kg/m’ O e A o A s
£3 FARAILATESEETESR
p p Table 3 The computation sheet of air kinetic energy in
MPa Q m3/min R working condition
m r m
R R Angel[l3] /MPa /(m3'min’1) /103(Jmﬂ)
67.30
15.24 2.4 35
m/s 4) 3.64
149.80 J/m’!'¥ (5) 88.00
2.4 40
2.4 MPa 4.76
3.60x10° J/m’ 198.00
2.4 60
10.7
(6) 35
m’/min 15.26 m/s
3.64x10° J/m’ 2 4)
Angel 1
250, 019 71% 45 m’ 37%
40m*/min 2 50%
17.44 m/s 4.76x10° J/m’ 20 m’ 14%
132% 60 m’/min
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Table 4 Statistical and comparative data of taken-out volume of coal body of aerodynamic cavitation
/ /
0=p<5MPa 5MPa=p<6MPa 6MPa=p<7 MPa 7 MPa=p<8 MPa p=8MPa  MPa  (m’min") /m’
1 1 2 11 1 3 24 35 120
2 1 2 10 2 2 24 40 145
2 0 11 1 3 2.4 60 165
N b.
3 [k 6~7 MPa 8 MPa
a.
C.
%E 0
I m (1] ]
0.1 m 2010 22(10) 26-27.
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