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Abstract As an important abnormal operation of coal mine’s ventilation management, the design of gas drainage from a sealed lane in
coal mine should be paid more attention to the safety of drainage process. On condition that the gas drainage rate is unchanged, the
methane concentration during the gas drainage process would uniformly vary; the fresh air flow is able to be mixed sufficiently with those
containing more methane in the lane. Based on the comparison with the traditional methods for gas drainage, a new mathematics model
for gas drainage is established; the model deduces the dependent relation among parameters involving the methane concentration in
drained lane, the flow rate of gas drainage, gas drainage time, and the flow rate under the total negative pressure ventilation system.
Furthermore, the length of dangerous time and the risk during the gas drainage process are calculated in order to obtain an important
conclusion, that is, the dangerous time of gas drainage is irrelevant to the initial concentration, the risk of gas drainage has noting to do
with the ratio between the gas drainage flow rate to the volume of drained lane. Finally, a case study of gas drainage is adopted to
validate the new proposed model.
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Fig. 2 Model of gas drainage

B ¢ g HER FCI9T P g [, D024 =0 IF LA PN B BL Ik
JE 5 AR TE W AR FLATIR BE Y 1=1s I, gy SE 2 HEA A R
A qoua WA FE RS R BB 2L (1) A
WA H L RN RN AR S (2) R T g 5 A
WARAE Ar WFEM IR G 5 (3) A HERT 2 b HE O B PR 5 A

BT BB BB, AT Bea A

(1) BB g P ECHT D O e RS F v JC R
ST Y (G =0 IS ARG AR ARGSE AN FL 30T 2 70 <1 i 1, 15

VoCo=(Votq o) C, (5)
Horp [ C R 1s B ASTE N LR B o 35 o+ 1 B2 A
VOCI= ( V0+qnm ) Cz+1 (6 )

FE SCHET L r=%,ﬂﬂﬁ(6)ﬂﬂj{§jg
0

_G _ G

T4 (14

(7

1+

VtV) C=ViCo 2) (7)) B, FU I A v B 5 HE i E) S A AR O R oAk
12X (2) AT A5 2tk 56 23X, P 1 IO Bl LR Ak B
Co
V,=Vo(%‘£- ) (3) lnC,+1=an=lnC0—tln(l+r) (8)
FF LA, HERC 1] K 2 (8) FWT, BC 37 HE vk FE 19 o 015 ks ek ) 5 4 P J b O
v C F, Hoh RS —In (L+r), BT HEBOH B 0 X6 5505 #K 5 R
tzirzio(io—l) (4)

g q G InC,.
51

4@7



] jcmik

¥ 3518 32 (Articles)

B S 2012,30(27)

SCIEACE & TECHAOLOGY REVIER

B (8) s R &L, P45
— 1nCO_h’lCHl — ln(C(}/CHl)
= In(1+r) ~ In(1+r) (9

BILHR SE W ) LR RN Co, Crioy B TE M W)U FL
e B2 v T FC TR AR L BRI R Co>C 1 AR5 30(9)
B NI T HE L E Cou, Coin T BB ] 4,00 23 51 8 4=

In(C/Con) | InCC/Con). gy i o s e R o A5 10 T
In(1+r) In(1+r)

LA AR I e S TR P9 B )

P _In(CyCn) In(CyYC,) _In(C,./C.i)
g2 In(1+r) In(1+r) ~ In(l4r)

X (10) KB, 4 48 T8 W) 4 e S5 w5 T B T4 1 e B 1 FR (Co>
Co) A FUHTHE T S P R A5 T8 AR T FU ST R BV 6 P 9 s ] 5
IR SE Co ook, S Il IE BT BRZ A B2 IE T, 5
HEH B

E—2 4 K5 (10) 5 50 (9) Z HesE SO HEBOR R R, 2
LiSEDIRES

R bz I0(Con/Coi)
t ll’l ( CO/ CI+1 )

HE XU, 19 0 BE 25 SR AR HE B 30 3 A v 8 S e e
5] 5 A HERC TR 2 e, AR (L) Rl LA Y 78 HE i BL 3T i e
o HE RO 5 HE BTG 3G, 5 U AS By 9 45 K S B RT HE
IEARARZS B A C
e R FUT HE IO B2 B33 5 50 1.2 1 R e A T
(2) BRI gy A A BT 8 7 I, B H Lk B oy C,
W= (5) 3 (6)%H
VCotquCa=(Votqo) Ci (12)
V()Cz+(JinCm=(Vo+qnm)Cz+1 (13)

Bl AT A e BE C=C—C.,, W 45 Cy=Cy~C.., C,=C,—C.., 74 4} i
B3 2 A2 qumqo, B AR A SR (13), 8 3 5 T 45 6 ol 5 2
(TR .

(10)

COB Cmdx2 Cmin>CI+l (11 )

P _ CI — z:0

o=y ™ (1+r) .
) 3 v] 75
]nZ1 1=1n670=1n60—tln(1+r) (15)
" (1+r)!

_ln(a)/a”
= In(1+r) (16)
_ln(Em/Em (17)

dmer ™ (1+r)

Rz@g&:ln(&m@m)
N NN )
SHE 5 T BT B 3 B 2 28 (1) 48
71=0(C=C.)IC=QC./C, (19)
VERE L FE R (19) WP AT S 94N B €y I AT A8 T Ak v B 1O T
A, RN TR g, o T AT (4SRN T

€=Cn=Cu>Coi  (18)

Il 52

Co) o I BT BE Y B RAE I N oo

(3) & AE LI HER Z BT, 45 18 PN FU vk 2 S5 = N AR R
Y e 2 I8 B, B B ST DB RE S AR SE |, 25 R T T B HE
TR o T A DA BT VR L I AT A A R R A AT W, U
REZ FF B FC 3T T i A5 A BSETR HE R B R R
T A T 9 A AR G, FE ) BT O C, W 2
AN o KT Vo 5 e A1 i 329 54 LI 8] P 2EA R
B A BT R [ B 2 A B TR R L R T DUE L —
FIHEA Vo B R g, 50 FIVEEE C ., 0 3506 0 RO &R
(20)

(21)

AR 2)—XXA8) W ¢, .C.. 53 ¢, BT C, AR
B w45 8] g e FE A,

T3 — VI o, T R B T HE Y 2 B2
NP S 85, PR (19) Wl IE R

01=0(C=C, )/ Cos=QC1/ Co G (22)

2 MH

BT — AR RS R 2 e R R 2 A T — B
(82205 (B 1), i 2 8T 4T FF % 1 JF L i a0F | DR) b o 22 S X
A TE N BUAE 1 BUIT SR R AT HE il . 263k 250 b R 1 AL G
T, I 2 25 45 308 2 DA B I, T A 38 P9 B9 B TS ¥R BE A Co=
18%., A&IE W S=10m?, 58 £ B L=100m , Al it %% 14 2 [8] (1)
BN Vi=SL=1000m", [0 R o Fe 17 1 e e BLEVAR Bl €=
1.5%, 4= T R Q 9 15ms, BT MR KE Q5 BN 5%—16% , 4
K FH R R gi,=1ms 14 Ja Bt HEJBCECITISE (/N T S5 R HE s ok
BE), AT LR et B 7 Bk AR SCER 1.3 4R I Y 3 Al
RSy SR AT V1O 25 RS- 1 B

x1 AEEREZGTHEHHERSHITE
Table 1 Parameters calculation of gas drainage
with different models

1 16 HE
" e KAHERCGE  HEget g
o ORHRIGE R R P
B g /(m-sT) tls
L S
451 C.=0,C.=1.5,
fe ‘Jr 1.25 11000000 — ‘
Bl qei=0,¢:,=1
wﬂ o=V, 1+:1- )
s 1.25 286,149 1164 0 Gw=LS
(1) qei=0,r=0.001
p 1.17 2540602 1178 Ol Cw=lS,
(2) ’ ’ qei=0,r=0.001
C1_m:0-2 ) C1+1:
) 1.5,4.,:=0.02,
e 1.08 2566.553 1150 !
(3) Ci=50,r=
0.00102




] jcmik

#E S 2012,30(27)

538 32 (Articles)

F 1 AT R AR G807 85 TR R 9 B AT HE T i
() DR 243 S 7S ST A 243 A9 20 B R F) HE ST 1 1) 4 47, i
TR

3 &R

(1) ST BT 09 BU0T H b B B e 7 I ik S
HE I 18] 22 [8] 4 56 28 3CLA K358 FC S8 HE IS 1) 6 6 e et
(3] 1 TR XU 8 2 2K, S T A5 4 9 B8 T T 1] -5 490 e ¥k 2 G
K HEHORR: 5 HE R IGOI HEAE L

(2) 73R AL G5 1 AR SCH A A58 B 6F — FC S HE ik
T TS 2 SRR A G T 5 1R B A A BC 5T HE A i)
TR

(3) T BRIE LAl A0S B R R S A0 R ARL A, A SO e
S FC ST IR R T W 6 e B e ) A 8 G A 40
R P 23 ) A 3 R HE

2 % X #f (References)

[1] AR A BRI PO IR O £ R ZER [J]. B 2 A, 2011(12): 27~
28.
Liang Hengsheng. Friend of Science Amateurs, 2011(12): 27-28.

[2] EARAE. 1201 T A 1f1 FL3r kA i 8 45 K O (D). i piE e, 2011,
31(6): 55-56.
Wang Junwei. Shanxi Coal, 2011, 31(6): 55-66.

[3] SAIZE, 4 2R . HiRah S Bl e 7 i R M )]
7L, 2008(3): 36.
Guo Tuanjie, Gu Yixing. Modern Coal Mines, 2008(3): 36.

[4] WA, 5 FLHT, SR b 07 R U HE RO SRR (0. M 2, 2009
(4): 89-91.
Chen Jianhua, Meng Fanxing, Xia Yongzhong. Zhongzhou Coal, 2009(4):
89-91.

[5] % 0%, A, Takse, 4. 5 I IO i KT IN[]. BERRLE AR,

I ' S
SCIENCE & TECHROLOGY REVIEW
2004, 32(4): 64-66.

Wu Bing, Guo Jie, Wang Zhiliang, et al. Coal Science and Technology,
2004, 32(4): 64-66.
[6] Fl Je. Sk A B FLHTHERL (] BHEHRIT R 5 2 5F, 2005, 15(14):
262-263.
Yan Zhilong. Sci=Tech Information Development & Economy, 2005, 15
(14): 262-263.
(7] 2 [ o v g g Sk A3l FU T HE A LA 5 35 (0], R AH S 4R,
2008(33): 201-202.
Jiang Guoqiang. Science and Technology Innovation Herald, 2008 (33):
201-202.
[8] BRHEA:, 2400, 2Rk 2. TRAT FCHT L i % A RG] MEDCRL22 H R,
1999, 27(3): 26-28.
Qi Wangsheng, Li Huawei, Li Jiantang. Coal Science and Technology,
1999, 27(3): 26-28.
(O SRS . 2tk A 38 PUIr HE BT 6] £ (D], 5 TR0, 1998(2): 33-35.
Dai Qi. Codl Engineer, 1998(2): 33-35.
[10] & E. 52 4% DX UHE B AL HE B 2 HoR SE itk (1], AR AL RHE
i, 2011, 8(2): 6-8.
Wang Zhiyu. Journal of North China Institute of Science and
Technology, 2011, 8(2): 6-8.
[11] BLEHL, Euk, A, 25 B R i HE R G 0r o (1], B Pk,
2005(2): 29-30.
He Yukai, Wang Rulin, Deng Jianping, et al. Coal Mine Machinery,
2005(2): 29-30.
[12] Z#O5, 8 95, 25— 5. 4G WA B HEROCRE B it B2 A (). 32
T LRI 4 A RRAR, 2011, 29(4): 625-629.
Wang Shufang, Yang Zhiyong, Li Yinan. Journal of Liaoning Technical
Unaversity: Natural Science Edition, 2011, 29(4): 625-629.
[13] FEWIF, F Bk, X, 45, S7-200 16 B0 B &7 HE P iy AF 52 5 1
FA[T). B HLAK, 2005(1): 23-25.
Wang Shufen, Wang Rulin, Deng Jianping, et al. Coal Mine Machinery,
2005(1): 23-25.
(s NFE)

5 3 /1 % 4 (Chinese Aero-
esearch Society) =4 E M
= B T A A 4Kt 3R A
s R 2, v AR
N e N A
%R B A ¥ WA E A
DU AR A A ROE

BFRBVRLZE A
1980 4 6 A 10 H # L #
VI F IR A RER K
Sk EEH VLK UH

REESHAER

FahElck, 27136 4, 1980 # 9
A 12 B & T EHh#E, HAL 0T E
ERHHFTH R, 1989 F 10 A, % %
BELREFEFEMBRAELL AT
EERoh A%, A REHEREM.
¥4 200246 A 12 AT )| %M EF
FHR2AREAS, BFEEFHR K
TEEHNAEEEL REFHNEF
kK ERAENEEEK EFE 116 4,

PEEAG A FLRARNLIREE T
bERAFHHE, RERAFESR G #
£0NMNENZERL, ¥2 ARG RNH

FREAENTEREAFASN, AE
PREFE BGRAFE HSBERREH .
AR SoA R A I & S B N
Bk WEARK REEE KT K,
AN i AW A B L 2
(W, FLURET (RAF I ##
WY TR A F LR 5 EYET
20105 A, #¥EEA ¥4 %
AREELRRERSAET 4 EETF,
A LS N H - FEEK, L -FESE
KEBER L E L AEEL
(FHE £H)

53



