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Numerical Simulation of Blasting Dust Transportation Laws in
Roadway Excavation
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Abstract; To investigate the migration patterns of blasting dust in excavation roadways, a forced ventilation
model for roadway blasting is established based on the extension mining technology renovation project at the
Wengfu Phosphate Mine. Numerical simulation methods are employed to analyze the airflow characteristics of
forced ventilation and the migration patterns of dust. The research results indicate that as the airflow travels from
the outlet to the working face, its velocity continuously decreases, and a reflux phenomenon occurs when the
airflow reaches the working face. After blasting, the dust moves with the airflow toward the roadway exit, with the
dust mass concentration on the return air side being higher than that on the duct side. Within 400 seconds after
blasting, the dust in the roadway is almost entirely expelled. As the distance between the ventilation duct and the
working face increases, the dust mass concentration at the excavation face also increases. Conversely, as the
ventilation volume increases, the dust mass concentration at the working face gradually decreases. The lower the
dust generation at the working face, the shorter the time required for the dust mass concentration to drop to
2 mg + m . The optimal ventilation parameters for the Wengfu Phosphate Mine are a ventilation duct distance of 8
meters from the working face and a ventilation volume of 848 m® + min™", which is conducive to dust control
during roadway blasting.

Keywords: dust; numerical simulation; ventilation distance; ventilation airflow; dust production

YoiE H #:2023-09-22
ESTE W s RHE K KA A B I iRl 35t B (2X2201)
* @15 1EE ,E-mail; pfwang@ sina.cn



5514 TERT 4 TP T RO RS R LA B 1 9

AR AR rb R 7= A A AR AN RSB S 1. 242 SRR A A B MR KR 5 1 S 1, A R kg
KELGWIMRGE ™ LE IO 5 oy A2 T e 28 R, (s BB R, S A N B ) A i e B, R 3 B T2
WARHIASIE P, 25 T 3 B R T AR A e B TR A [ A3 2230 2 0 o R P 35 A A 25 R i AT 5 2
M. 2021 472 [ S35 2 BN BT (1] 15 407 5], H b BRMY M 2B g S At il R G 11 877 49 (L
BRI 11809 f31]) M, 2010 4 LA SR AGAF AR A5 A2 i 05 1 47 S % 2 T (50 DRt , i A T4
TR P B I S LA B 5 SR B X

Y SRR AT PR A RO e ST RS T A R R A AR A IR e B S R, AR O
W w7 1) AR T 16 BROAS 22 0 AT AR AT S ER 28 XAy 2 m/'s IR, SR s ] AR 2R LR B H RCR L
45 I HLaz FTBCE R AT 500 XU 5 3 XX AR $A00T B T R A 903 24 175 e AR RO 52 ), 75 LS B 3 N
A3 242 i e AP 2 2 A (L o5 F 1) 5238 XU )2 M B K, 32088 XUV RIS 22, 2 T4 1 JEE R 52
BN S8 1 I W A K B R A AR 2 SCOK A AR R 0K (Total Suspended
Particulate, TSP ) fi3F- 35 &5 15 T Wi 44 W1 80, , W 2D S8 R J5 . KPR 13-4 DR 8 o R M A iy ™ IR 1)
K, IR T 15 B AR DK PRI B AR 19 S 5 107 P X A BT OR T 7 PR AL B TR A% 5 W R e PR
Bk, AR i 50%.

SR E A B FEAERRBRY B P 7 U T SR, (R A X e A Gl KU G2 T 2 4 T AR Ay 242
BB AR AT R, 3 BT 18 S B 0 22 W 70 A1 1 5 18 58 R TSI AN 8 5800, B0 L ik ]
i, A SCia ] Fluent BFHEATBTTA 3l 1 70 A i H 4 B R (4 RV R By A2is B2 LA, R 5T Ji
AR TR A A AR B0 R 2R T 0 AL AR, B o P T i AR S AR A 242 5 ) 9 B (I RS
KA R AT LI R B 122 4 AR AR OB AR B 3 I A 7 AR 07 e fE R 45 .

1 WEERARIRSREE

1.1 RERET

HRIGEARBED LA RERBOEIT H BRI, %S E 41K 2 760 m, RIBCOL A — B 30 m {94818
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®1 ESEENSE

TiH E4 BB
Type (%)) Pressure Based ( JE J73)
SRR E Velocity Formulation (3 i 1% =%.) Absolute ( 443)
Time ( B} [H]) Steady (F47%5)
Viscous Model ({iiifi %) Realizable k-
i Energy ( A 7 ) off
Discrete Phase Mode ( 25 BURH A ) Off
BPRH 2550 Density (% %) 1.225 kg/m®
Viscosity (i) 1.789 4x1075 Pa - s

x2 BR&EH

RS S BCEHI
Inlet Boundary Tape( A 1131 L2551 Velocity inlet (A IT)
Inlet Velocity Magnitude ( A 1713803 ) 14.49 m/s
Turbulent Intensity ( Jji 58 BF ) 5 %
Turbulent Viscosity Ratio (Jifi i %H# HL2R) 10

Outlet Boundary Type( H} I 31 A58
Wall Motion ( B iz 3f)
Shear Condition ( B 4J] 2514)

Outflow ( [ H1 H %)
Stationary Wall ( [ 52 B [f )
No Slip( JE#5#)

1.2.3  BH#HAREMARA L

TE5E R AS T R PRI A SR -, JE— 200 B UM S B A T i o AR B 2 3 ik 4

JITR.
®3 BHEEBSH
Gl K g
KA Time ( i [i1] ) Transient ( JEFA )
B Discrete Phase Model ( 7§ HUFHFE ) On
DPM Iteration Interval( DPM %1% [i] ) 10
EHAE S Max Number of Steps (5 K#%0) 50 000
Step Length Factor( K [HF) 5
£4 BEBLBH
TS5 Y 2 4 BB

Injection Type ( ME5fJFISHY )
Release From Surfaces ( W55 )
Material ( 1 })

Diameter Distribution ( $7 48434 )

Velocity (#4533 )

Total Flow Rate( i JFi f i %)
Max Diameter ( iz Kb B A% )
Mean Diameter( -3 %)
Spread Parameter( 4> i $5%4)
Number of Diameters( #2045 H )

Surface ( [T )
Development end ( 4ffii#F T {1 )
Si0,( AL tE)
Rosin-rammler ( XX R 4347 )
vy =0 m/s
vy=0 m/s
vy =6 m/s
0.116 9 kg/s
1.0x107* m
1.0x107 m
1.93
1 000
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T AR A Jo e T BE A X AR E , By 2 A RS
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T B35 A 1A A0, A2 o e P A 2 T A ot o 3 IXUXURE () 15 0, A T DA oy 2 Jo R B A AR AT, 245
AR 471.2 m® - min™ B, 4538 PR 2 5 R P (A DA TR 5 12,5 mg » m” 58 KUBR AR IR AN K HIAR; 2430
KRR Ky 565.5,659.7 Fi1 754.0 m® + min™ i, B3 2 o s vk T 2 1 08 sl K 5 2438 JXURUAE y 848.0 m* + min”™
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RS 24 B A R AT 7 20 8 /N — ORI, AR T H 0 24 S 1 o, 7 2 1M 2 R B o 2 AH B o
P FLUENT w38 328 152 55 N [] (8 493 242 SR 285 J3E A AADL AN (1) ) T 2t 36 3 ( Total Flow Rate ) , T 54 03 it I 2%
WU PHF 2R 7 A ik )R/ BEE T AR AL ARy 2R 50K 2 1% A 500, 1.000,2 000 A1 3 000 mg - m”™, AR 41 &5
IR A R 520X A SRR R4 3204 0.058 5,0.116 9,0.233 9 #10.350 8 kg « 7.
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