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Abstract 

In response to the problem of refilling the dust supply in Xia Dianjin ore-780 level high-
slip well, using Fluent software to simulate the unloading port when the airflow field is 
in the semi-confusing opening, the flow field area affected by the dust collector is 
investigated. Standard, the dust collector is controlled under different air volume and 
different height conditions, and the relationship between control effect and air volume, 
height is obtained, and is implemented and further optimized on site. The results show 
that with the increase in the air volume, the dust collector has enhanced the control 
effect of the unloading port; the space of the refund is large, the wellhead is large, and 
the ceiling is reduced, and the dust rise is high, and the dust collector is advanced to the 
wellhead. After that, some dust can still yield from the mine; after the improving air 
screen is applied, the discharge port reflights, and the dust concentration of the wellhead 
is more than 80% higher than the original value. 
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1. Introduction 

High-spiriting well as an important passage of underground discharge, because of its advantages of 

simple and convenient, economic efficiency, is widely used in mine production. However, high-slip 

wells is large and the unloading is frequent, bringing severe dust pollution [1-3]. The ore will 

compress air during the drop, similar to the piston movement, forming an impact gas stream [4-6]. Its 

intensity is related to factors such as inverting amount, the height of the mine, and the impact gas 

stream will carry dust from the lower alley of the slip well, and the dust is deposited. Applying dust 

collectors, high-pressure spraying, etc., which can effectively reduce dust concentration [7-9] in an 

impact powder. In addition, after the end and down graft is over, the dust of the lower layer is 

vertically rising vertically along the slip well until the upper layer is returned. This paper mainly 

targets the improvement of high-slip wells, and takes appropriate governance techniques to achieve 

the ideal dustproof effect. 

2. High-slip well problem 

2.1 On-site overview 

Xia Dian Gold Mine High Ying Unicom-780 Levels and -1020 levels, wherein -780 levels are 

concentrated unloading ports, basically bear all inverting work, and -1020 is currently inverted. When 

the mine car is unloaded, due to the roll suction, the surrounding air is poured into the jail, purifying 

the dust of the unloading mouth; after the unloading is over, the dust is almost constantly escape from 

the entire unloading exit, towards different directions Diffusion, as shown in Figure 1. The refund has 

a large amount of large, grain, duration long, diffuse the entire area in a few minutes, and the particle 

size of the dust is 5μm or less, which is not easy to settle; the rendezvous time is 5 min. In addition, 

due to the limitation of ventilation, the dust accumulation is accumulated, and the dust in the space 
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near the unloading port cannot be excluded in time. The refund is reduced in the visibility of the 

roadway, the mine driver is difficult, and the accident is prone to accidents; the refund is basically 

the dust, the SiO2 content is high, and it is easy to threaten the physical and mental health of the 

driver. 

Empty car

Heavy car
Winze  dirt catche

Skip shaft

 

Fig. 1 The movement of return dust at unloading portal 

 

2.2 Refunding Stress Law 

Three min after the mine car discharge, the dust started from the discharge opening, near the area of 

the inverted region, the amount of refunds, away from the inverted region, the amount of refund, the 

refund is vertically rising to a certain height Out. As shown in Figure 2, the discharge port is shown 

in Figure 2, 5 min after the refund is 5 min, which is not easy to decrease in natural conditions, 

wherein the specific gravity of respiratory dust is large, more than 70%. The position of the discharge 

port is a reference system, and the position of the Time is moved to: 

𝑥𝑖 = 𝑥𝑜𝑖 + ∫ (𝑣𝑖 + 𝑣𝑖′)
𝑡

0
𝑑𝑡                            (1) 

In the formula, X, XO is refund and unloading port coordinates, m; Vi, Vi 'respectively refund and 

the gas flow speed, m / S; T is the time after the start of the refund, S; I is the three-dimensional 

direction, i = 1, 2, 3. At the outlet of the unloading mouth, the wind speed is 1.5m / s, the direction is 

vertically up; around the unloading port, the wind speed is not more than 0.4m / s. After the refund 2, 

movement to the top of the unloading port, diffused to 20 m after 1min. Assume that dust is the rule 

of the sphere, the dust concentration in a certain position in the T hour [10]. 

𝑐 = (∑  1
6𝑗 𝜌𝜋𝑑3𝑛𝑗𝑑𝑥𝑑𝑦𝑑𝑧)/𝑉                          (2) 

In the formula, C is the mass concentration, mg / m3; ρ is the dust density, kg / m3; D is the dust 

diameter, m; NJ is a certain amount of dust in a certain particle size; V is the volume of the calculation 

domain, m3. 

 

Fig. 2 Change law of dust concentration at unloading portal 
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2.3 Dust-proof mode analysis 

The common dust-proof method has ventilation dust removal, spray dust, dust removal, but each 

method is not suitable for any condition, so it is necessary to make a suitable choice according to the 

actual situation, which is appropriate. There is no backham roadway to connect -780 level, dust can't 

be discharged by ventilation; the ore contains high, high viscosity, too much water, easy to bond 

causes slippery joins. In view of this, consider using a dust collector in time to clean it, often parking 

in the left side of the unloading port, the dust collector is placed on the right side, and the height is 

located in the middle, and the wellhead is not completely rigidly sealed. 

3. Numerical Simulation 

According to the actual size of the site, the GAMBIT software is used to establish a region of arched 

roadway with a length of 4m. The unloading port is a square length of 3m, and the total length of the 

dust collector is 5.5m, which is divided into a dust cover, connection section and the main body. 

Three parts, as shown in Figure 3. 

 

 

Fig. 3 Geometric model 

 

3.1 Effect of dust collector air volume on flow field 

In the case of different air volumes, the dust collector is in different air volumes, as shown in Figure 

4, only two air volume are selected as the control. 

 

 

(a) 300m3/min                                (b) 700m3/min 

Fig. 4 Airflow field above unloading portal 

 

As can be seen from Fig. 4, when the air volume is 300, a clear boundary line is formed at X = 4m, 

and the left wind is moving towards the implant opening, and the right wind is moved toward the 

suction port. As the air volume increases, the boundary is moved in the negative X direction. When 
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the air volume reaches 700, the wind flow of the entire cross section is substantially flowing to the 

dust opening, and only the spiral flow of the unloading port is formed only in the lower left corner. 

The air volume of the dust collector is used as the abscissa, which is a vertical coordinate, i.e., the 

area flowing to the wind flow, which can be obtained by the control effect and the air volume. The 

functional relationship of the control effect and the air volume is Y = 0.1 X + 24, when the air volume 

reaches 750, the control effect is 1. After the air volume is increased, the dust collecting the exhaust 

of the dust increases the surrounding air disturbance, and the dust is discharged on the side accelerates 

the diffusion. 

3.2 Effect of dust collector height on flow field 

The dust collector is placed in the bottom, the middle, the top position, and the same test method is 

used in the case of 550 square meters, respectively, and is shown in Table 1. 

 

Table 1. Control effect at different height 

position bottom Central top 

effect/% 66 70 75 

 

As can be seen from Table 1, the dust collector is arranged at the top, and the effect is better. When 

the dust collector is in the middle, there is a disturbance role in front of the vacuum, and the wind 

flows in the process of rising, there is a trend in the vacuum opening, but it can be limited by the dust 

flow of the dust, resulting in most of the wind flows. The mouth is still from the inverted mine side. 

When the dust collector is placed on top, the vacuum port is in the direction of the wind, which is the 

best control effect on the wind flow. 

4. On-site practice 

Different from the simulation, the maximum air volume of the dust collector matches the fan, the air 

volume is impossible, the air volume of the field dust collector is 550m3 / min, and the wind speed 

measured at different distances to the vacuum is shown in Fig. 5. 

 

 

Fig. 5 Air velocity in front of dust absorption face 

 

As can be seen from Fig. 5, with the increase of the distance to the vacuum, the wind speed is reduced, 

the measured value is consistent with the simulation value, and the measured wind speed is slightly 

lower than the simulated wind speed. The range, the wind speed is positive, and the wind speed is 
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positive, indicating that the wind is moving toward the vacuum opening; after 2m, the wind speed is 

negative, indicating that the wind flow does not receive the effective control of the dust collector, and 

escapes outside the unloading. From the scene, there are more than 70% of the unloading ports to be 

effectively controlled, and the dust away from the suction edge will still escape from the backmodel. 

The dust collector is appropriately advanced to the unloading port, and the dust is applied to the 

inverted mine side to prevent dust excessively diffuse, and the dust concentration of the discharge 

port is shown in Fig. 6. As can be seen from Fig. 6, the discharge port dust concentration decreases 

over time, indicating that the air is increased, and the refund is blocked on the one hand, making it 

difficult to escape from the inverted mine; on the other hand, the constraint on the inverted mine is 

improved. Dust dust effect of the dust collector. 

 

 

Fig. 6 Change of dust concentration before and after improvement 

 

5. Conclusion 

(1) The contamination caused by the refillation port is large, the dust concentration has a maximum 

of 200 mg / m3 in the roadway; the supply of the dust is long, from the beginning of the 5 minutes of 

the unloading mouth, there is a dust, refund, breathing dust the proportion is large, about 75%.  

(2) The dust control effect is linear with the operating air volume, the larger the air volume, the better 

the dust removal; the dust collector is placed on the concentrated dust zone, and the effect is better 

than the mid-bottom position.  

(3) After starting the dust collector, it has a certain effect, and the dust concentration of the discharge 

port is reduced by 60%, but some dust is still escorted from the top of the inverted mine; after the air 

behind the scenes, improve the dust, unloading port the dust concentration reduced the original 80%. 
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