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Key technology of wind forecast in a long heading face

XING Yu-zhong' HOU Shuiyun® ZHANG Guo—iang” REN JianHfeng’ LIAN Qing-wang'

(1. College of Mining Technology Taiyuan University of Technology Taiyuan 030024 China; 2./Shanxi. Coking Coal Group Xishan Coal and Electricity
Group Co. Ltd. Taiyuan 030000 China)

Abstract: According to the percolation theory of fluid dynamics-and nonlinear in calculating the critical penetration

the critical flow velocity and the average pores diameter of duct on the basis of parameters the model determining duct
leakage flow state was established. Based on the maximum duct pressure and hectometer of air leakage rate under a
typical mine the linear flow distribution of duct air leakage was obtained in mine conditions. The mathematical model
of duct leakage was established. A boundary condition_to actual duct inlet air volume and inlet air duct static pressure
and air volume exports the duct leakage and pressure distribution in heading face of long-distance was simulated. The
inversion theory was got about the drag per unit length of duct and the laminar flow leakage drag unit length of duct.
It is consistent with the measured results of numerical simulation.

Key words: wind forecast; linear seepage; air duct parameter; air duct leakage flow state; diagnostic model

1
1.1
1-5
( Re <107%) |
(10 *<Re<10) . ( Re >10) .
v P/
N N L 1 -7 ¢

12011 -01-07 :
: (2007BAB13B01) ; (2009011033)
(1963—) o Tel:0351 —=6011078 E — mail: xingyuzhong@ sohu. com



1502 2011 36
abc c 1% ( P
5 =80 Pa) 2.216 7 x
(ﬂ) = 4. 144 x 107(ﬁ) e (1) 107" m/s o
L7, I o v <V
P/L Pa/m; k R
10715m2;,u, mPa * s. 999,
v Darcy oon
d 1.2
. (1) 2
a b (2)
° PIL 5
1 (3) ;
Fig. 1 Typical non-Darcy flow curve :
P =8 000 Pa( “MTI164 — 2007
7 $800. 1 000 (4) . 1
8 000 Pa ) L=0.000 8 m 15 :
( “GB/T 20105 -2006 7
0.8 mm) .
w=1.808 x10 > mPa * s. (1) ) dx
k, =
0.191 56 x 10" m*. 16
vy =1 x 107" (ky/u) x (P/L) =1.059 5 x dP R
1077 m/s. P =8 000 Pa dx - Ra€ (2)
v, =1.059 5 % 5 o .
1077 m/s. gﬁ - - PQ“
“MT 164 2007 7 ' | a
<4.0% 0 X, L
1.04% =2.91% )
4.0% - 0.8 m, Fig. 2 Hair Dryers coordinate position diagram
10 m’ /s v=1.592 x 17
10 m/s (P =8 000 Pa) Q P
v, =20=3.184 x10 > m/s. dx "R, (3)
(1) (P =8 000 Pa) P x Pa;
o Ve S0 x m’/s; R,
o U Re =10 N+ s /m’; R,
dy =4.776 x10 ™" m.
s ko = Ne*s/m's
0.191 56 x 10" m’ ’
107 m d,
=4.776 x 10 °m P =8 000 Pa
. R, R,
(2) 1% (P
R,

=80 Pa) .



9 1503
(Ry R, L)
R,
N 3.1
R, R,
> (h=C,Q" +C,Q +Cp)
‘ (Ri R L) Qs P,
Qu~ P, Q-
Q, R,
R, ° Q; (hrZCzQz+ClQ+Co)
Ry Ry h, Qi h;
(1) R, R, (4) ~(7)
R, = Lo g oo T P (P+h) /2
Q.Q, Q. -0,
(2) R, R P
e 0,
x=0 P=P,=0 (2) (3)
AP, = R,Q;Ax, P, = P, + AP, = AP, (4) 3.2
AQ, = %Axl Q= 0, +AQ, (5)
1 (hfZCzQz"'ClQ"'Co)\
. ,. (R, R L) 0,
x=x= YAy, P =P = Y AP; Qo o
& “~
/APH-I = RdQ?A'le (6) @
P i (h=C,Q" +C,Q +C,)
AQui = prniai Qur = Qo 3 A0 (NN Qi h) Q=0 Pu=hy (4) ~(7)
...... P=0 Q=0
0; P=0 Q>0, N
P; Q.-P, P, <P, ;o Q=0, P>0
R, R, A
R, 1 07>0, R, P=0 10 -Q,/sa
R, R, ; =0, ‘P‘sgl
(3) o o € & °
R, R, ‘ Q,-0,1l= & 4
|P-pPs¢
R, R, 18503
£ £ 2 x30 kW  FBDNe7. 1
$»800 mm 2510 m
(4) 471 m’ /min
R, R 303 m’/min; 471 m’/min
4 535 Pa.
3 4.1 .
(4) ~(7)
Q.~ P, £=0.0001m’/s &=
Q, 0.01 Pa R, =
R, R 0. 050 650 922 N + s* /m’



1504 2011 36
R =1727702 N *s/m*, m’ /s =267.2 m’ /min 500 m
P=1.173 682 x 10 "&’ - 1.215 897 8 x 10 *° 267.2 m’ /min. 6
+ 1.371 103 28x — 11.094 196 7 R = “ 1 P L=2510 m
0. 999 988 484; Q =6.117 762 x ;o 2 pP,”
107 "a* +2.625 097 x 10 "« +7.070 412 x 10 “x + L=3010 m
5.041 033 R>=0.999 984 8: °
V'=2.702 974 x 10 ~"x’ —2. 800 196 7 h—209.9307+1996.70.+1 794.2
x 10 7"x* +3.157 632 x 10 "x —2. 554 978 x 10 ~%( 6 ,
R’ =9.999 885) 3~5 | e
=7. o ~ ° o !,"z‘\ti]tmwﬁp %
5 24 N CELV T~ el N
3 L
4t - 2t
= 3 o
g o :
< 2 + > 6 fmz«'i.c-l\ 8 ? 10
RIS
ir / 6
0 500 T000 1500 2000 2500 Fig. 6 Fan conditions before and after duct extension
x/m
+700 N
3 3010 m 270 m’/
Fig. 3 Duct pressure distribution curve min 2.39 .
8.0 , 4.3
7.5 rd
Q,
~7.00
E 6.5
5516‘0_ . 0, =360 m’/min =
e 6.0m’/s D : £=0.001 m’/
- — 3 .
50 - ) ) ) ) s 0,=7.85m’/s h; =4 535 Pa; Q)
-0 500 1000 1500 2000 2500 s
*/m P=0 0=0,=6.0m"/s P<0.1
4 Pa’ Qb >6‘ 0 m3 /S Qa Qa
Fig. 4  Duct air volume distribution curve ‘ Q,-6.0 ‘ <e ey SL=
12, 1872 m Q,=8.071 37 m*/s h, =4 237.1 Pa.
= L0 +700 FBDNo7. 1
E 08 $800 mm 1 870 m
i 0-6f Q, =370 m*/min =6.17 m’/s 2.75%
04t il
B oot
0 500 1000 1500 2000 2300 S
x/m
(1)
5
Fig. 5 Average wind speed distribution curve of duct leakage )
4.2 )
(2)
500 m L =2510+500=3 010 m
1Qp=7.85m’/s hy =4 535 Pa
R, \R\L Q,=0p (4) ~(7) x =L
Qb Pb Pb o
O ‘Pb <¢é §=0.1 Pa. Q.= (3) N

0,=7.451 21 m’/s h, =4 668.95 Pa Q, =4.453 28



1505

I ( ) 2008 23(2):35-39.
Li Aifen Liu Min Zhang Shaohui et al. Experimental study on the
percolation characteristic of extra low-permeability reservoir J .
Journal of Xi’ an Shiyou University ( Natural Science Edition)

2008 23(2) :35 -39.

J. 2008 33(3) :273 -276.
Deng Zhigang Qi Qingxin Li Hongyan et al. Evolution law of min—
ing coal permeability by real-time tracer monitoring system J . Jour—

nal of China Coal Society 2008 33( 3) :273 -276.

J. 2008 29(2) :256 —261.
Ji Bingyu Li Li Wang Chunyan. Oil production calculation for area
well pattern of low permeability reservoir with non-Darcy seepage

flow J . Acta Petrolei Sinica 2008 29( 2) :256 —261.

J. 2009 34(4):501 —504.
Ma Geng Su Xianbo Wei Qingxi. The determination method of coal
gas drainage radius based on methane flow state J . Journal of Chi-

na Coal Society 2009 34(4) :501 -504.

J. 2010 35(4) :595 —599.
Cao Shugang Guo Ping Li Yong et al. Effect of gas pressure on gas
seepage of outburst coal J . Journal of China Coal Society 2010 35
(4):595 -599.
Darcy
I 2009 31(7) 1115 -1 119.
E Jian Chen Gang Sun Airong. One-dimensional consolidation of
saturated cohesive soil considering non-Darey flows J . Chinese
Journal of Geotechnical Engineering 2009 31(7) :1 115 -1 119.
J.
2006 33(4) :491 —494.
Shi Dianhai. Flow state distribution of areal radial flow in low perme—
ability sandstone reservoir J . Petroleum Exploration and Develop—
ment 2006 33(4) :491 —494.
J. 2009 30( 12) :3 587 -3 594.
Yang Jianping Chen Weizhong Tian Hongming et al. Study of per—
meability evolutions in low permeability media under different stres—
ses and temperatures J . Rock and Soil Mechanics 2009 30( 12) :
3 587 -3 59%4.

. 2010 35(7) 11155 -1 159.

10

12

13

14

15

16

17

Zhou Fubao Li Jinhai Liu Yingke. A new spraying material of com—
posite slurry and its property for air-isolation J . Journal of China
Coal Society 2010 35(7) :1 155 -1 159.
J. 2009 19( 11) : 830 —837.
Dong Guiming Shu Longcang Wang Maomei et al. A coupled
seepage-horizontal well flow model and numerical experiments J .

Advances in Water Science 2009 19( 11) : 830 —837.

I 2010 35(6) :932 -936.
Guo Xiaohua Cai Wei Ma Shangquan et al. Continuity prediction
of gas emission during drivage in coal seam based on stable percola—

tion J . Journal of China Coal Society 2010 35(6) :932 —936.

J. 2010 35(4) :555 -558.
Lu Zhanguo Yao Jun Wang Diansheng et al. Experimental study
on fluid flow characteristic in orthogonal fracture network J . Jour—

nal of China Coal Society 2010 35(4) :555 —558.

I 2009 30( S2) :536 —539.
Liu Zhaochun Chai Junrui Jia Xiaomei et al. Numerical simulation
of concentration diffusion of harmful gas in heading face with forced
ventilation J. . Rock and Soil Mechanics 2009 30( S2) : 536 -
539.

. (
(2) 1165 — 168.

) 2009 28

Ji Chuanren Li Zongxiang Li Jianxin. Iterative algorithm of bound—
ary air leakage in venting laneway along goaf J . Journal of Liaon—
ing Technical University( Natural Science) 2009 28(2): 165 -
168.

) 2007 22(4):

15 -18.

Li Zongxiang Ti Zhengyi Sun Hongfeng. Air flow law of goaf with
boundary of delayed caving bolt supporting roadways J . Journal of
Hunan University of Science & Technology( Natural Science Edi—

tion) 2007 22(4):15 —18.

I 2004 14(1):93 -96.
Gao Jianliang Zhang Shenghua. Numerical simulation of airflow
pattern at working face with forced auxiliary ventilation J . China

Safety Science Journal 2004 14( 1) :93 -96.

J. 2003 22(1):1-3.
Zhou Xihua Wang Jiren Liang Dong. Study of airflow temperature
distribution law in excavation roadway J . Journal of Liaoning

Technical University 2003 22( 1) :1 -3.





