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The diffusion law and distribution characteristics of high drop dust
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Abstract: In the process of ore drawing in high pass, oreuoing

a strong impact airflow will be formed, which will quallty, M,

cause dust diffusion and serious underground §6°”;§;“f L RN
- - - ize, content

environmental pollution. The effective treatment of b

the pollution has always been the focus of =\ -

— Diagram of expenmental

underground ventilation and dust removal. In this equipment coefficient, ¢
work, the diffusion law and distribution - N i i di i di
characteristics of dust in the process of ore pass L - L_, 1 ——
drawing are explored by means of the combination | i

of similar experiment and numerical simulation. By | R

High ore pass model Grid generation Distribution of dust particle

changing the experimental conditions of ore drawing
quality, ore particle size, chute sealing degree, water content and other factors, the air flow size and dust concentration
distribution under different conditions were researched. The CFD-DPM coupling method was used to simulate the
gas—solid two-phase flow in the process of ore unloading, and the temporal and spatial distribution characteristics of
gas flow and dust concentration were studied. The results showed that the maximum dust concentration and wind speed
increased with the increase of ore drawing quality, and decreased with the increase of particle size and airtight degree
of ore pass. The higher the water content was, the smaller the dust concentration was, but the wind speed had no obvious
changed. Moreover, the key factor affecting dust concentration was water content, followed by the airtight degree of
ore pass, ore drawing quality and ore particle size. In the process of ore drawing, the collision between ore particles
played a dominant role, and the particle flow presented a transverse distribution.
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1. Unloading hopper 2, 4, 6. Measuring port 3. First midpiece
5. Second midpiece 7. Third midpiece 8. Main ore pass
9. Inclined chute 10. Storage tube
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Fig.1 Location diagram of measuring point (a) and
diagram of experimental equipment (b)
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Table 1 Main physical and mechanical properties of ore

Compressive  Proctor's Loose

Ore rock Proportion

strength coefficient, coefficient,
type /(t/m?3)
/MPa f k
>-198m  <-198m
Rich ore 147~196 12~14 1.6
4.24 4.06
Lean ore 4.88 49~88 12~16 1.55
Andesite 26 29~49 4~6 15
Pyroxene 2.6 49-69 8~10 1.5
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Fig.2 Effects of ore drawing quality on dust concentration and wind speed

140
r@a

~ 120 —( ) . )
£ r Ore drawing quality/kg
g’ 100 j —=—?2 —e—3
S gl —a—4 —v—5
o
= r ——6 <7
5 60 - 8
= L -
e 40
8 L
ER
a ok

_20 [ 1 L 1 L 1 L 1 L 1 L 1 L 1

0 10 20 30 40 50 60
Time/s
B2 Ji BExsk
140 (@ = 1 middle part
[ ® 2 middle part

120 i A 3 middle part

100 - ]
| y=2.84217E-14+18x

A
y=—14.55+17.73x

Maximum dust concentration/(mg/m°)

Ore drawing quality/kg

| (b)

| ® 1middle part
| ® 2middle part
| 4 3 middle part

N
o

y=0.775+0.2155x

N

y=0.11+0.188x

- .
T T T

o
(3]
T

Maximum wind speed/(m/s)
-
o
T

s y=—0.21+0.159x

0 S SO BN
2 3 4 5 6 7 8

Ore drawing quality/kg

B3 i KO Ak R A o R R T o S A2 PO 0L 5 i 25

Fig.3 Fitting curves of maximum dust concentration and maximum wind speed changing with ore drawing quality
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Fig.4 Effects of ore particle size on dust concentration and wind speed
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Fig.5 Effects of moisture content on dust concentration and wind speed
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Fig.7 Effects of pass resistance on dust concentration and wind speed
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Fig.8 High ore pass model and grid generation
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Table 2 Setting of boundary conditions and parameters of numerical simulation

Boundary condition Parameter Boundary condition Parameter
Solver Pressure based Coupling SIMPLEC
Model k—e Discrete boundary Reflect
Entry boundary type Pressure-inlet Discrete form Second order upwind
Exit boundary type Pressure-outlet Mass flow rate/(kg/s) 1000~4000
Inlet and outlet pressure 15705 Turbulent diffusion model Stochastic model
Discrete phase model On Particle size distribution function ~ Rosin-Rammler (R-R)
Jet source Surface Distribution index 1.22
Material Iron ore Particle size range/mm 1~600
Resistance type Spherical particle Convergence standard 10

Density/(kg/m?) 4900
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Fig.9 The distributions of dust particles and average particle size Dso at different times
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