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Research on gas transportation law and air volume regulation of Y—type ventilation
along gob-side entry retaining
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Abstract ; There is gas outflow from the Y—type ventilation “two—in—one—-return” working face and the tailing lane of the
mining area,which could result to disasters such as gas explosions induced by gas overloading. This paper takes Shanxi Dongrui
coal mine working face of gob—side eniry retaining as the research object. Fluent numerical simulation software was applied to
simulate the basic law of gas transport of gob—side entry retaining Y —type ventilation. The influence of different ventilation
conditions on the distribution of gas concentration was analyzed. The results show that: increasing the air volume of the
transportation roadway reduces the gas concentration along the open roadway, and increasing the air volume of the auxiliary
transportation roadway reduces the gas concentration in the working face. As the total air volume is constant, changing the air
distribution ratio of the two inlet roadways has a greater impact on the gas concentration in the working face. The impact on the air

mining area is relatively small. Increment of the advancement

WS B 0. 2024-05-02;2024—05-24 53T progress of the coal mining face, the difficulty of gas
ESTE . 55 E 554 5 T2 5 (2022YFC3004701) management retaining lanes and the working face rises. The
MEE R A 41 (1990—) | B, B K AW+ Bl %4 optimal ratio of ventilation moved from the transportation
B g e B0F, % B B 5 %A R T, lanes to the auxiliary transportation lanes. In the process of

mining, the ratio of air volume in the inlet road to prevent
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the gas concentration in the working face and the tailing road
from increasingshould be constantly adjusted. Improvement
of the degree of airtightness of the gob area by regulating the
air quantity to prevent the gas accumulation.
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Fig. 1 Geometric modeling and mesh delineation of goaf and

the gob—side entry retaining
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normal mining of working face

F I 3 AT A B AR N R B TR 2 U
IR AT HIBHFAR , 2Reas X NFR FLIT R 0K

Sy — A 0 UE R AL 4 R B v R, DA T AR
A RS B, FE U 25 B S N AR E) B 20 m A B0 A, R
FHIER™ (485 X RO TR A A T Bl A, #5352
BOARAMERY AE A T XU R EC 3 5T N G
BT AR R VS B S DN B TR B M — R R
SRR s DX A 5k A SR B R P T R S B B AR
SES NS 2] AT 3 AW T B R R A (B A B A
A IPR B s AE KR 955 m’/min
1z H AR TE XA 626 m®/min I 5 2s B AR N FUIT IR
BE (WA a4k, T [A)) B A L5 3047 52 D0 A58
XFEE A& 4 Fis .,



Vol. 51 No. 3 A A B IR G Hi514% 4534
Jun. 2024 Mining Safety & Environmental Protection 2024 4F 6 H

2;:) : 09090900000000000000000 VETHTRRT 3 A9 R 25 DX RO AROMR B2 DXl i s B AR AL 1
065 - °°°° ST e W B DX I 2 [ 2R 23 XK R 4, X
060 - °°°° (0090000000000883333383° VERATT 2 s M Rk 28 X BLAIn R FE 132 T B, izt
0.55 - g N N N N §

£ os0] °u°39333°8°°° AR T8 KU A B I RO RIS T W2 R A Y BUITR EE

%045 0% o° . __

2 040 | 003%
0.35 2 @ Iy m
030 @ BRI E15.0%
025 |- @ BEMEL KR AL 22.4%
- 5" @ BERAEL I 30.0%
0.20 -

| | | | | | | | |
100 200 300 400 500 600 700 800 900
LS G ARIE B TAE® K /m

i 4 i B P BT IR 305 S R X L
Fig. 4 Comparison between numerical simulation and
on—site measured data of gas concentration
along the gob—side entry retaining

HET 4 TR, SRR BRIy 22. 4%, e B
A A PL STV 2 UM A DL 45 2R 5 2 2 R AR — 2
DO BB RE T T 5 2 FU o A AR T 5, T
VTR RS A FUSUT v B2 b T b, i 25 B A e
it FUIr e B FE AN AR | 3 T R A s S AR DX ) 7 25
B A PN I DR FC 0T R R AR O 0, X 5 AT AR HE A s 5
o XN FUBT AR A 5 BEA T s sh B e — 2

3 BHNEREFTIX ELETNERE AR IR

Wt T AR 2103 AR P s ARG E RS
AW FHRG 22 RAEARARE— 2 1 RS XU AR ) 1 400
LN — Ak KA KU, BRI, R R A T
25 B AR S X B AR Y PR 5 PR — i X R 1
Tt AR, B B e KU 0 - 438 45 E
A 955 m’/min , iz % 4538 X & 626 m®/min, [#E —
DX XA 955 m®/min , 35—k XU KU 3 5]
N 438,626 814 m’/min , 53 | 7 A i A XU
I i A T (1) R 28 XA R A T3 4L T
VETRHHREZ 160,460 760 m 3 Tl i %28 X i 3743
i, FETAEmE JEZS A0 1.0.6.6 m fi & L
Hrve BE I A, Hovh AR AR SRR ZE R X
6] 7 [) A B A 180 AN VR A B H T/Em -4
AR ) 7 ) 3 ) A 0 A 115,70 .25 A4, il U =S
BN T AT PO B AR AR IR S R SE L, & 4y
SRR A5 LBk, NS e A A5
3.1 EHBENERATER

iz AR 18 KU AR | A R4 E 1 25 Ao 3 o 1
AN ) i R 8 BT IR B2 0 A1 = TN 5 iz, AT LA
B3 PR R BT B v B XU A A Ak A
[\, K FLHTRUER TR 25 XIRER , FLIT M B B SR 25 X
TRBE (A BE NI 386 K, AS T Rt e b AN 25 52 ) B 30 vk
JE AR B R AR B, Bl A2 A XU r T

- 20 -

(a) #3160 m

(c¢)dE3E 760 m
E 5 RIREIHE B i s AN EE R A LR A A =

Fig. 5 Cloud map of gas concentration distribution with different

air intake in transport roadway with different advance progress
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