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ARTICLE INFORMATION ABSTRACT

Mine ventilation is one of the important functions in mining. The purpose of mine ventilation is to
provide enough oxygen to breath, create comfortable working conditions and dilute and remove the
gases and dust from mine. Methane gas is released from minerals while extracting in coal mines. To
prevent the accumulation of this gas and intense explosions, the use of auxiliary ventilation besides the
main ventilation is essential. In auxiliary ventilation in room and pillar coal mining, generally two
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CO); mine methods of stopping and brattice are used. In this study, the equations of conservation of mass,
auxiliary ventilation momentum, species and energy are discrete by using computational fluid dynamics and the results have
stopping been validated with experimental work and then several scenarios have been predicted to improve mine

brattice ventilation. Results show that concentration of methane decreases 47 % using stoppings, but the

concentration is still higher than the standard level. By using brattice, the level of methane
concentration decreased to 74.2%, but methane concentration in side walls of coal face is 3.4%, which
is still higher than the level of standard. Optimized case was simulated by using stoppings and brattice
simultaneously and quality of air improved 88.8% and concentration of methane was fully respected
and mine safety and explosive gas concentration are satisfactory.
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Fig. 1 Room and pillar mining method [2]
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Fig. 2 Explosibility (Coward) diagram for methane [3]

[B] i1 g eyl o8 2 IS5
loos 3l winlysey 457 )50 50 g so (gl (Gane ,IS alaie o 5 00l
S e Slezslo pllas 5 el (Sow S (gl0 5 0,00 SYsb oe &
)l i)l s Coly cead 4 Gl Slazly 00y Shlie Sl ealind
leed 51 ooliiul rioren el )] SIS 1 g am g B s g oS
Ssise Y JLad il g aal g o) s ISt s (552

Slalllas ()5 oswe Dligad 5 6,51 gt a0 &S J> 0
aaSlp Sgo g (o5 Oliie Jy ool oad pll g3k g e
S o ailes ST ey ool arged 4y Bolaes 1) 0 Slalas
Ll Sllhe )5 2l & a5 398 il (225 Glagiasn
Sl 03,5

Seals 5l a5 i S oyl 9 (4] sl 5 002
30,8 oolemul alee jo g by (g5l 4l gl Sloalee SV
Ll el gl sl al&alesl 2ol b Ll e solital Jos a5
S 9 x99 e Slages 5l plaisu 5 Glasiaas Ll
s [S] l5as 5 Uty iy |, e Ll
AR 5 b 58 (5l oS Sl eslial L1, 355 (5 f0e

313

S ool g e baas 5 (5318 (olas (sl ez (xla gl g,
oyl hes U g abaly Sjso a gl (s Gl )0 09500 03
PRELPC O PWOPURY NEL JJ0 WPPWE - N T . (19 X DL S
B Soetl ey gl a4l el alS ) (e olee
S oglie w2 bB Sjge 4 Sueins 6 Do Sl 00,5 lay
slagty, 51 S o5 9 GBI Faein) il el (il gl
ol iyl g o el 5 e Sl gl el sl Jghize

e osle (g onl )3 s s LS| g 5 BT ()l ] S
e i S ln g 00,8 gl plagll IS a )
ab g G By sblye 5l ailes (B al ©jpe 4 J5 glaglS
255 o)l Lol (Solo g (ol eatipled e adsi (VL (e & s

5ok 5 s selane Sen 5 olee Sl o S 5 (S0
5 Sy ol @ Ol ol i g gl ale U5 sleay
2198 4 s ] 265 (jg @ d2g b g Sl 5 S a5l &S g
Slade 51 (Jg S o 515 (L 395 00 55 pete (e VL slacend
Sl Sl ()l 3090 55 5 35800 ST LS o 350 0L ()
L Sobe & ol 150 58 Gl agiiee ool 313 e g o
SIS o g Ol 5 S SIS 5 00 e i 5 oadenS 5 (S

bz oS wws oo LaS ) (et g Gl 51 lmiil e llE 2 IS
il diyd 5 51 j2a5 (g 40 ylie Clale 1ol 00 g IS aiibate
2 Ol w3 aF (63150 13 g walsi Jlmiil o Jlenil LB bolke
Sl BB 9o ol bale wil wop o 16 JT12 U5 0 oee sl
adgs 8 il 2650 5 1850 Ly 5> azpe ST il 5 e
[1] 455

a5 el Dglize 955 o0 dslats alisee yales jo a5 SlojlS oo
Ay 3 Sl it (23 5 Gl o)l (S il Jelse
Slawles 0iigd selaie o)l poe Wbl o g 058 s SLiZS]
p Dy50 4 JB5 gleay 2 58 Glie 0,8 plonl ansed @y b
Been Ol eeSeyie o 1 85 (5 e Sl 4 ead selate a8
aib bz a ]l Jooz b 20 5 e oFuus 1) Su ey oles

@lor® 3 o Slania b )5 bz 4 o3l lan (oils,
o asg (o5 U5 5 Bl (Sl 08 g s g et
Soagez @ Slolsn Cosll (pane asd A )0 (SeS wss adils
(oS s slagts, e 5l (So sl oy laldd 5 )8
w2 a8 8loe 5l ooz By, ol 5o 3 IS Bllas ool s 00y e
S 05 Gy s e Sl 158 G 5 95500 B (6515 aer S
Rgdise e

Gee 97 dhee S @ &S Wleid laaz )y iz 5l Leges laos

[1] J&; 55 aclas s ganaib 1 Jguar

Table 1 Classification of coal gas emissions [1]
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Fig. 4 Schematic view of underground room and pillar mine
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Fig. 3 Auxiliary ventilation using brattice
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Fig. 11 Velocity contour using Spalart Almaras turbulence model
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