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Distribution rules of airflow field in rape cleaning device

TANG Lun*, GUAN Chun-yun?, WU Ming-liang®", LUO Hai-feng®, TANG Chu-zhou'

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2. Hunan Branch, National Center
of Oilseed Crops Improvement , Changsha 410128, China)

Abstract: For studying airflow field distribution rules on vibrating screener’s surface,the airflow running through the up
sieve surface were measured. Results indicate that the airflow is stable along horizontal direction,and the sequence of
wind speed of each lines, from the largest to the smallest in size, is fifth row, third row, second row and fourth row along
the longitudinal direction. By using 1stOpt software, to fit the wind speed values, and the wind speed distribution
equation of up sieve surface under different fan speeds was obtained. Using Matlab software to convert the equation to
the surface diagram, indicated that the airflow distribution tends to rise at first, slightly decline at middle part, and rise
again at the end in general, and the fan rotation speed of fan mainly affect the size of the airflow velocity of up sieve and
almost has no effect on the distribution of airflow field of the entire.
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Fig.1 Structure schematic of cleaning device J
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Fig.2 Measuring point distributing
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Table 1 The wind speed's value of every measure points under different rotate speed m/s
Vi V2 V3
2 3 4 5 2 3 4 5 2 3 4 5
1 4.81 5.06 3.87 6.09 5.49 5.81 3.89 7.43 6.42 7.17 481 8.62
2 494 5.76 3.82 6.25 5.43 6.33 4.15 7.62 6.39 7.26 4.78 8.71
3 4.88 5.54 3.87 6.19 5.38 6.39 4.25 7.35 6.63 7.23 5.32 8.80
4 4.78 5.20 3.79 6.81 5.34 6.54 431 7.79 6.38 7.59 5.07 8.64
5 4.83 5.37 3.85 6.50 5.40 6.48 4.24 7.75 6.52 7.73 5.55 8.57
6 4.92 5.09 3.52 6.45 5.34 6.41 4.23 7.88 6.99 7.90 5.63 8.61
7 4.75 5.78 3.68 6.26 5.43 6.68 4.18 7.63 6.74 8.05 5.17 8.73
8 4.87 5.46 3.72 6.25 5.38 6.62 4.05 7.54 7.10 7.77 5.79 8.03
9 4.76 5.54 3.60 6.04 5.37 6.50 4.39 7.62 6.38 7.54 5.38 8.20
Vi v v 925 1055 1190 r/min
1 z,=(-32 626.189 6+316.053 2x —0.904 6x* +0.000 8x° —
. 0.370 6y +0.002 0y?)/(1+1.626 6x—0.088 2y +0.000 4y?) (3)
1190 r/min 4
1.01 m/s zy = (—37 284.092 4 +364.391 1x -1.036 2x? +0.001 0x° + (4)
2.153 7y +0.002 9y%)/(1+1.895 6x +0.271 1y + 0.000 6?)
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Fig.3 Shaker surface wind speed function fitting surface
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