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Abstract : High—drainage roadway extraction working face and fracture zone pressure relief gas is an important means for coal seam group

gas control. In order to further improve the gas extraction effect of high—drainage roadway and achieve precise extraction,based on the ma-

sonry beam theory and the "O" ring theory, this paper establishes a non-linear permeability model of the gob,so as to establish a simula-

tion model that is more in line with the actual situation and improve the accuracy of the numerical simulation results. And apply it to the

fluent simulation software to simulate and analyze the influence of the high—drainage roadway on the three—dimensional gas flow field in the

gob under different suction pressure, vertical distance and horizontal distance,and then propose the optimized technical parameters of high—

drainage roadway precise drainage. The results show that along the gob trend, the permeability on both sides of the air inlet and return

roadway is large,and the resistance coefficient is small. Along the gob,as the working face moves away,the permeability gradually decrea-
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ses,and basically remains in the compaction stable area stable; Affected by wind current and high — drainage drainage, the gas

concentration on the side of the air inlet roadway is low,while the gas concentration on the side of the return airway is relatively high. The

gas concentration distribution contour in the gob shows an "outward convex" distribution; When the horizontal distance of the roadway is

32 m,the vertical distance is 30 m,and the suction pressure is 15 kPa,the high—drainage roadway has the best drainage effect,which can

effectively reduce the upper corner gas concentration; the gas drainage effect of the high—drainage roadway is measured on site the gas con-

centration in the upper corner verifies the accuracy of the simulation results. The research results can provide a theoretical basis for the

precise mining of high gas coal seams and the optimization of high—drainage roadway parameters.

Key words: high drainage roadway; permeability of gob;reasonable horizon;suction negative pressure;gas drainage
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Table 2 Drainage gas concentration in different offsets

TERR/ flisRR ft/ TR BT 2l R EC T
m (m?® + min™") (m® + min™!) IRFRIT B %o
20 134.14 55.35 41.27
30 124.32 57.99 46.65
40 116.63 56.12 48.12
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Fig.9 Static pressure distribution of section of high—drainage roadway under different vertical distances

SNSRI tE 2 NG i 3 e S e = =
SR R B2 A, R B K Al AR R
155 2435 1 58 AR T BRI B R X, 670 7 A [)
S e K, A A T R S [ XU RS Y B
., Bl AR AY3G A A R] £ R e X 4 K #m 17
JE S5 Al 3K 15 kPa, B0 TR e/ ME e K HR0 )N
MR 20 m B, BRI E AR UE R 651.3 Pa, JERE
930 m B, R A R K ZE 1 083 Pa, MR K
40 m B, IR SAR GRS/ 2 772.8 Pa, A
T B FR A, X6 TR s X ECTh SRR i -, i ok
B R A S TR 30 m AR BCR B A
AT G AR ] B0 0E T 45 SR AR T
3.3 EHEXKEHESH

B A e B S 30 m, oA AR EEAR
Ap A3 E SR 22 32 .42 m BEATARALL
3.3.1 EHIRE T

XF LA B AN ]S BE R U i Wk B 43 B 43 A (
10) LA K 5] JRUI B Hride B oA it 2 (11 11)

ZBUERIUAT , A IR 22 .32 42 m i,
SRz X 3 A R o3 B0 {53 0l 74.0% . 70. 7%
72.0% ., & 10 15, FEHE R 30 m, R 22 m B,
R 2 XAV FE FOIT (5 LRy 81.68% 5~ F-#EH 32 m B,

151
PR
W22 m
H32m
X 42 m
=~
5
P
40
S IR E—
I —
S © @ 9 T ST T D
& @« ¥ & © & ® & S
S 8 S oS S S S o =
c g 2 I 2 ¢ &t & ¥
2
BT 5 #0/%

B 10 F [ FEE T R A R AR o 3o B A
Fig.10  Segmented distribution of gas concentration

under different horizontal distances

IR 2 TUI 5 U oh 80.45% 5 V-0 42 m I IR &
LT A7 R 81.29% ARV 3 FLIT /0 A7 3 FETB A, BC
Hoirie FE e /) | e WD R AR AR SR RO T
L 11 A5 AN ) BE T R DX TR] AU A g R3]
2R P B AR AR A /DN, b W A BT B B A
TS (30 G L 2k BT YT
HEE 22 m B8R 32 m B, B A U AR R Ko
0.17% L F+ % 0.24% , Y m A 32 m K%
42 mBf, b RS A TR B A B0 0.24% L&
0.28% .
105



www.chinacaj.net

2021 4E45 5 4] # 2 M F H K 5 49 %

0.3

LT IAARS BU%

S
o

o
=

0

K11

P z=0 m WH LIRS L (18] 12) ,2=
45 m AT LT AR BE o0 A (BT 13 ), XoF 0 A v Al 8
ANTFPFE T FUISroR AR, A br R R 2,

BEE TR RIS K, SR s X FC Tk B W (1 S R AT P
Th s, KT 1] XS — R 2 DX PLITT AR A I 0%
W o PR 22 m I SRS DX RL AT AR SO

20 0 20 40 60 80 100 120 140 160 56.00% ; V-4 32 m B, FUIHA R B0 (8 4155.40%

KA X E F)/m

: S 42 m B TUBAR UM 58.80% ., AT
) AR B FCHIH R S A A B A5 N
F L 13 A5, ] — B T B30Tk 32 e {1 2/ /)N P 3
I R, HFBE S 22 m W, B AR BR A3 B
15.90% ,°F- ¥ 2 32 m B, BT M4 B4 £l 0 i Oy
| 15.80% ,~F- ¥ A 42 m B, FU 3T A& B 4 B0 {E
16.10%,
06 2 M3 315, M AR A BB N 32 m B R B
[ JX S Ao ST ek 37 B, T 0 SR 199 72 4 32 B 38 X 4

Fig.11 Distribution of gas concentration on return
= g SR R,
air side under different horizontal distances Eﬁﬁﬁ 1 ’ Al b [ﬁ@ﬁ[iﬁﬂﬁﬁi}:%’ﬂio
LI AARFR 73 50% LR TR 0% TLIHARRR 23 50%
- ~ 55 = 56
140 " 140 oo o
120 120 R
= 41 o 42
{\ 100 34 {\' 100 35
m 80 27 28
= 60 20 = 21
# 40 13 # 14
20 6 7
0 0 0
0 40 80 120 160 200 0 40 80 120 160 200 40 80 120 160 200
A6 i B 25 /m A6 i) B 25 /m 637 i) 2 25 /m
(a) HEF20m (b) FEFF30m (c) HEF40 m

E12 ARETFET=0m&HWLIKRI>HEMEL

Fig.12  Gas concentration contour of z=0 m section under different horizontal distances

18R 18R 18
14 ﬁ 14 ﬁ 14 Zﬁi
10 & 10 &K 10 &K
6 £ 6 £ 6 £
2 & 2 5 2 5
: 2&\ 0 | 80 o5\
o4
0 100 155 0 (2 o 100 755 0 40@6“’@
Wlligg gy 200 P Wiliggy > 200 0 %
(a) “FEi22 m (b) “FEE32m (c) “Fri42m
H13 FREFET =45 m B RR L2 H 04
Fig.13  Gas concentration distribution at z=45 m under different horizontal distances
®3 AEFERGERI XL 25 A4S AR B A SR AR Bt - R Y 1
Table 3 Comparison of gas concentration in nZess RIS /N, JE R E T 24 hh s 55 (] R I s
different horizontal distances 722 m i , WIS E TR B SR 23 K i Ak i , SF2S K
T WOREH WRRWSE RN AR AR, NS TA , ELAE b
m m® « min~! m® « min~! A5 % o 3 N N 2
T L HEIHSRe S A T XL 20543 DAL 22 37 A o
2 120.87 50.66 41.92 WA Mt S XS E O 42 m B TR

106



T A T AR AR BO B A v R S R e

www.chinacaj.net

2021 455 5

5 ] W s | % AR T B A A S, Hos il
VA AT BRI AR DX, A B A
FUIr e 2 A5 g DX, iR 1 19 BUSOT ok BE AR, S B8O
RACREE . £8 EorHr, RV 32 m i,
AR JBE FUIT A Y FRLSOR, PUIIr e L e/ , 1
S BLHTHR A, SR BLHT 2l i K, BT L s

(a) “FHEN22 m

(b) P32 m

FE A 32 m s, AT LA A SR A e VAR R 1 BU AT, FC AT
R R AE
3.32 XZFEXEEMT

T8 0T AN [T BE T A v 5 P A 78 T e e
i (E14) o3 b dhAs i e fe-F e

NRLWNI—OOOININ NI
OB N IO — I
OO C0O— LR
SR O—LINCOIINIO— I

rearearW VUL

(c) “FHEN42 m

B 14 R8T E A TR

Fig.14 Cross—section static pressure distribution of high—drainage roadway under different horizontal distances
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