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Abstract: In order to explore the influence of wind power on the flow field characteristics of the

separation chamber and the separation performance of the magnetic separator, the flow field characteristics

of the separation chamber of the new dry permanent magnet drum magnetic separator have been studied with

the help of the computational fluid dynamics software ANSYS fluent, and the influence of wind power on

the separation performance through the whole machine test have been studied. The results show that the

concentrate grade increased from 17. 78% to 19. 63% ., the magnetic iron grade of tailings decreased from 1. 09% to

0.77%, the concentrate capacity increased from 2 719.41 kg/h to 2 869.42 kg/h, and the iron ore treatment

capacity increased from 28 525.66 kg/h to 30 793.93 kg/h. Therefore, the wind factor can improve the

characteristics of the flow field and improve the separation performance of the magnetic separator.

Key words: magnetic separator; computational fluid dynamics; gas-solid two-phase flow; numerical

simulation
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permanent magnet drum magnetic separator
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Fig. 4 Characteristics of flow field in a windless separation chamber
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Fig. 5 Flow field characteristics in the separation chamber when the wind speed is 5 m/s
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Fig. 6 Flow field characteristics in the separation chamber when the wind speed is 10 m/s

Pressure

Contour 1
2.008e+004
1.714e+004
1.422e+004
1.130e+004
8.386e+003
5.469¢+003
2.551e+003
-3.671e+002
-3.295e+003
—-6.203e+003
-9.120e+003

[Pa]

! Lisy

0 250

500 mm

125 375
@ES= A

Density

Contour 1
9.850e+000
6.988¢+000
6.125¢+000
7.263e+000
6.400e+000
5.538e+000
4.675e+000
3.813e+000
2.950e+000
2.088e+000
1.225e+000

[kg * |

0 250
125 375

500 mm

Velocity

Contour 1
1.055e+002
9.497e+001
8.442e+001
7.387e+001
6.331e+001
5.276e+001
4.221e+001
3.166e+001
2.111e+001
1.055e+001
0.000e+000

[m + 7]

(=}

250 500 mm

125 375
()= K

Turbulence Kinetic Energy

Contour 1
6.492e+002
5.844e+002
5.195e+002
4.547e+002
3.898e+002
3.250e+002
2.602e+002
1.953e+002
1.305e+002
6.563e+001
7.875e+001

- kg

Y

Ly

B

(=}

250 500 mm
125 375
(i shfigz Kl

B7 KEA 1S m/s Bt 5 5EBE iR

Fig. 7 Flow field characteristics in the separation chamber when the wind speed is 15 m/s



108 - ARk (RTHY) 2021 4F55 4 1]
Pressure Velocity
Contour 1 ' Contour 1
2.395e+004 1.211e+002
2.058e+004 1.090e+002
1.724e+004 9.686e+001
1.388e+004 8.475e+001
1.053e+003 7.264e+001
7.175e+003 6.054e+001
3.820e+003 4.843e+001
4.645e+002 3.632e+001
-2.891e+003 2.421e+001
—6.246e+003 1.211e+001
-9.601e+003 0.000e+000
[Pa] [m - s7]
Y Y
Lx, Lx,
250 500 mm 0 250 500 mm
— —)
375 125 375
@I %1 by £
Density Turbulence Kinetic Energy
Contour 1 Contour 1
9.844¢+000 6.648e+002
8.982e+000 5.984e+002
6.120e+000 5.320e+002
7.259e+000 4.656e+002
6.397e+000 3.992e+002
5.535e+000 3.328e+002
4.673e+000 2.664e+002
3.811e+000 2.000e+002
2.948e+000 1.336e+002
2.087e+000 6.719¢+001
1.225e+000 7.875e+001
[kg * m™] [J- kel

Pressure

Contour 1
2.622e+004
2.245e+004

[Pa]

Density

Contour 1
9.838¢+000
8.977e+000
6.146e+000
7.254e+000
6.393e+000
5.532e+000
4.670e+000
3.809e+000
2.948¢+000
2.086¢+000
1.225e+000

[kg - m™]

125

250 500 mm
375
(Ve =&l

Y
L,
0 250 500 mm
| e —
125 375

(B AE =&

B8 KEZA 20 m/s Bt 53k BE i 35 HF 1

Fig. 8 Flow field characteristics in the separation chamber when the wind speed is 20 m/s
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Fig. 9 Flow field characteristics in the separation chamber when the wind speed is 25 m/s
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Table 1 The relationship between wind

speed and sorting performance
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Fig. 10 Relationship between wind speed and sorting performance
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