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Research on a novel combined sealing airbag for high gas working face corner

QIAO Lei', FAN Fuhuai®, HUANG Xiaosheng®
(1.Shanxi Luan Group Gaohe Energy Co., Ltd., Changzhi 046100, China; 2.College of Safety
Science and Engineering, Xian University of Science and Technology, Xian 710054, China)

Abstract: Corner sealing is an effective solution to air leakage and gas overrun in working face corner.
Existing double anti-bagging sealing, air duct cloth sealing and airbags filling are difficult to seal the whole
section, and light flexible airbag has little bearing pressure and cannot be recycled and reused. For the
above problems, a novel combined sealing airbag for high gas working face corner is designed, which is
made into combined structure of big airbag and miniature airbag to meet needs of different sealing sections
of roadway. Physical tests of pressure resistance and impact resistance of the combined sealing airbag are
carried out, and following conclusion are gotten: Deformation speed of the airbag is large in the initial
phase of physical test of pressure resistance, and then decreases gradually with the increase of pumping
pressure. When working pressure of the airbag achieves rated value (0.05 MPa), the airbag shape tends to
be stable. With the quality increase of gangue impacting on the airbag, deformation value of the airbag
increases, rebound height of gangue decreases, and kinetic energy absorption effect of gangue is better.
The combined sealing airbag is tested in N1101 working face of Yuwu Coal Mine. The test results show

that: When the combined sealing airbag is used to seal upper corner, average gas volume fraction in goaf
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increases by 13.85% compared to that when traditional air duct cloth sealing is used, the ones in upper

corner and return airway decrease by 16.04% and 8.69% separately, and gas volume fraction changes

smoothly with small fluctuation, which verify the combined sealing airbag can effectively solve local air

leakage in goaf and gas overrun in upper corner; The combined sealing airbag can be recycled and reused,

so as to decrease corner sealing cost.

Key words: high gas working face; gas control; gas overrun; air leakage in corner; corner sealing;

combined sealing airbag
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Table 1 Design parameters of combined sealing airbag
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cm cm cm J& /cm mm
KAV 150 50 100 5 2
INEVS 50 50 50 5 2
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Fig. 1 Actual combined sealing airbag
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Fig.2 Structure of miniature sealing airbag



o 40 o 5 B

% 46 %

0.5 mm (Y BESRIE 40 B 47 )2 . LU B T R BL 1K
RS FE 0 AR . BEAA T 45 %5 B2 25 ke/m’
J& T B A . EL AL AR . BELRR [l i o i ) A
SUAT b A 2 A7 0 B AT i B2 g L TS ok L LR
PEREGF (A 1R R 4 B 4 A5 o T A TR A
5% o BELAR (RIS o0 0 2 7 21 5 B 38 RSN IS L TR
B A

2 BAFMNASHESEMRLE

2.1 wEHERXE

By 130 B4 2 5 B 3 B BB 5
B3 . AR O B, EEEEINs
SV RIGAT T . FE S B R R S 3252
IR Hs P03 U S DAARIE 35 313 56 B 3 U I g
i 5GP R CR 4 b R E R © T E A
B EAGHRE 2R AR 6 AN HA —
SE T T A 2 K« DR1 I 7 T 8 T 0 <2 o L T E
[ fsf Ay By 1k RS2 T3 AN AR R BT A 1 R I
PEE AR BT 5 T B B W T T TR0
AN 0.5 MPa/min, X T HREE b1 51 N4

K3 A EER R R IR &
Fig. 3 Physical test platform of pressure resistance of

combined sealing airbag

WS £ 3 A 2 G B 2 A B e W L A A
F2. R 30N AR L WA 4 FioR, ATE R
il i 5 HS 1G OK ARURE TAE s B i S KGR B R R
PN AR 72 TR 77 (0. 05 MPa) i #4 T 82 5 S8 5 R
W R AL, A5 T8 OR B W8/ . AR SZ R, R AR
R W A 32 B0 iy BELR i 4 B i R AR T S 1 1Y
A AR B A T A R 38 K BV 4 B )2
A5 35 B4 FRAE 7K Fe P9 IR IF R & A2 JE A28 (H AR JE 3
BRI/ 2 TAE R 235 5k 3] 0. 05 MPa B, S 4%
TG B AN B ARTE R G TR
2.2 Wik EHIEXE

B 3 i U 20 5 = 3 R e e b s i B0 4D R
O BURE. AT BT S M A B 3 S R A5 5 CRE )
SR A XA A B e R ARy AR T AR R B, AN
AT 3 Bt AT A opi R AR A B R B B

2 RIS Y I A
Table 2 Physical test data of pressure resistance of

large sealing airbag

it o 5/ TAERTI/ S £40) KA H AR/

MPa MPa = E /em (cm *» min~ 1)
0 0.020 79 0
0.5 0.031 73.2 5.8
1.0 0.039 68.0 5.2
1.5 0. 045 65.0 3.0
2.0 0.048 62.8 2.2
2.5 0. 049 61.2 1.6
3.0 0. 050 60. 3 0.9
3.9 0. 050 59.4 0.7
4.0 0. 050 58.9 0.5
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Table 3 Physical test data of pressure resistance of

miniature sealing airbag

W/ TR/ oS AR/

MPa MPa =/ cm (em * min ™ 1)
0 0.025 63.8 0
0.5 0.033 60. 1 3.7
1.5 0. 040 57.0 3.1
2.0 0. 045 54.5 2.5
2.5 0.048 53.1 1.4
3.0 0. 050 52.2 0.9
3.5 0. 050 51.5 0.7
4.0 0. 050 50.9 0.6
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Fig. 4 Physical test curves of pressure resistance of

combined sealing airbag
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Fig. 7 Gas concentration monitoring results
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