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Analysis on the Eddy Current of the Air-and-screen Cleaning Device
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Abstract

Zero point of airflow velocity which is the heart of eddy current was found by drawing equal lines and
measuring wind speed values of multi-point with digital screen anemometer on the DFQX — 3 material
clearing and simulation test platform. Based on analyzing the effect of eddy current by the speed or angle
of the centrifugal fan, both the law of the centre of eddy current was affected by changing the angle of the
centrifugal fan at the same speed of the centrifugal fan and the centre of eddy current was also affected by
changing the speed of the centrifugal fan at the same angle of the centrifugal fan. The results of grain
cleaning test showed that the cleaning rate and lose rate were affected by changing the centre of the
centrifugal fan. The best results of cleaning grain were that the speed and angle of eddy current were

950 r/min and 25°, respectively.
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Fig. 1 Locations of anemometer measuring points on

air-and-screen cleaning mechanism
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Tab.1 Measurement results of flow field speed on air-and- Tab.3 Measurement results of flow field speed on air-and-
screen cleaning device of 20°of centrifugal fan screen cleaning device of 30°of centrifugal fan
KU 3 A/ mes ! AL A/ mes ™!
X/mm X/mm
/r+min ! Z=0mm Z=100 mm Z =200 mm /r+min ! Z=0mm Z=100 mm Z =200 mm
850 0 1.46 2.22 1. 86 850 0 2.87 4.26 1. 87
850 250 3.68 0.92 0.96 850 250 4.28 1. 60 3.06
850 500 2.74 2.72 1.39 850 500 3.07 3.26 1. 86
850 750 2.06 2.89 2.07 850 750 2.35 3.17 2.33
850 1 000 1. 81 2.58 2.35 850 1 000 2.07 2.97 2.82
950 0 1.73 2.50 2.03 950 0 3.32 4.68 1.94
950 250 4.16 1. 06 1.08 950 250 4.63 1.72 2.94
950 500 3.26 3.01 1.45 950 500 3.64 3.72 2.01
950 750 2.40 3.19 2.27 950 750 2.57 3.55 2.50
950 1 000 2.45 2. 80 2.64 950 1 000 2.35 3.25 2.99
1050 0 1.97 2.78 1. 86 1050 0 3.72 5.02 2.08
1 050 250 4.46 0.90 0.87 1 050 250 5.18 2.02 3.56
1050 500 3.68 3.10 1.38 1050 500 4.05 4.01 2.25
1 050 750 2.82 3.68 2.58 1 050 750 2.94 3.99 3.06
1050 1 000 2.21 3.12 3.05 1050 1 000 2. 68 3.76 3.17
1150 0 2.03 3.06 2.05 1150 0 3.96 5. 80 2.26
1150 250 4.75 0.94 0.96 1150 250 5.61 2.28 4.07
1150 500 4.15 3.68 1.63 1150 500 4.31 4.52 2.80
1150 750 2.68 4.11 2.72 1150 750 3.27 4.37 3.23
1150 1 000 2.44 3.65 3.14 1150 1 000 2.96 4.20 3.95
1250 0 2.25 3.20 2.42 1250 0 4.29 6.31 1.78
1250 250 5.45 1. 06 1.02 1250 250 6.24 2.67 4.48
1250 500 4.24 4.20 1. 60 1250 500 4.72 4.71 2.72
1250 750 3.23 4.35 3.25 1250 750 3.57 4.85 3.61
1250 1 000 2.64 3.91 3.57 1250 1 000 3.19 4.52 4.33

*2 HROMfA B MHBEEENENSRENS LR HILAS [R) H AL 6 A% R R 3000 € RO & AR A

Tab.2 Measurement results of flow field speed on air-and- mZ 4 Frw, Hp o ¢ ZTEFEm I E X b sy
N )
screen cleaning device of 25°of centrifugal fan IR O KO , TE T T BE Z Wl B
LU /s AL B
mm
/remin ' Z=0mm Z=100mm Z =200 mm s v oA A e

F4 BORALAREHROMEBMEETROME
850 0 1.62 3.29 2.82 SR
850 250 3.91 1.52 1.53 ROKBHRGER
850 500 2.78 3.07 1.84 Tab.4 Coordinate value of vortex core and the cleaning
850 750 222 3.19 2.02 results with different angles and rotation speed of
850 1 000 2.01 2.82 2.32 trifugal f:
950 0 .80 4.21 2.38 centrifuga’ fan
950 250 4.33 1.77 1.75 R KL LM E/ mm R kR
950 500 3.17 3.53 1.97

/(° cemin ! AR EERR( /% /%
950 750 2.39 3.55 2.56 /) Jremin™ OICPIILX R 2 /% ‘
950 1 000 1. 80 2.61 1.98 20 850 256. 20 209. 22 97. 46 0. 68
1050 0 1.93 4.36 2.28 20 950 258. 60 211.09 98.01 0.52
1050 250 4.83 1.90 1. 86 20 1050 252.59 201.02 97.76 0.63
1050 500 3.56 3.72 2.04 20 1150 234.79 196.43  95.23  0.91
1050 750 2.74 3.91 2.62 20 1250 242.32  200.24  96.84  0.76
1050 1000 2.43 3.47 2.85 25 850 255.86  215.26  97.63  0.5I
1 ]128 220 i ;g ; g; i gj 25 950 262. 56 219.77 98.24 0.42
1150 500 408 415 5 48 25 1050 261.57 207. 61 98. 02 0.53
1150 750 303 4.00 2. 98 25 1150 258. 08 200. 77 97.56 0. 68
1150 1000 2 64 3.71 3.38 25 1250 259. 81 200. 85 97.34 0.72
1250 0 2 41 500 2 48 30 850 261.14  167.51  97.13  0.73
1250 250 6.02 2.24 2.25 30 950 259. 86 170. 51 97. 38 0. 64
1250 500 4.30 4.50 2.54 30 1050 254. 19 169. 02 97. 24 0.76
1250 750 3.25 4.78 3.20 30 1150 261. 16 165. 34 96.78 0. 81
1250 1000 2.90 4.12 3.50 30 1250 262.27  168.05  96.63  1.06
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Fig.2 Equal speed distribution with different angles and rotation speed of centrifugal fan on Y =0 plan
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Fig.3 Variation curve of the rotation speed and vortex

core ordinate with the same angles of centrifugal fan
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