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Effect of double-bin plansifter motion parameters on sieving efficiency
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Abstract: [Objective] The aim is to explore the effect of double-bin plansifter motion parameters on the material sieving efficiency of
different systems after wheat milling. [ Methods] The milled materials produced by the break system, tailing roll, and scratch system,
obtained from a typical milling production line, were selected as raw materials. The double-bin plansifter was used to sieve different
materials to investigate the variations in residence time inside the sieve body and in sieving performance under different motion parameters
of milled materials in each system. The motion parameters with the optimal sieving performance for the milled materials from each system
were then identified. [Results] The residence time of materials in the double-bin plansifter decreases in the order of the reduction system,
scratch system, and break system. The sieving performance of the milled materials of the break system and scratch system increases and then
decreases with the increase of centrifugal acceleration, and the sieving performance of the break system materials is the best in the
combination of D=64 mm and n=190 r/min, and that of the scratch system materials is the best in the combination of D=64 mm and n=
203 r/min. The sieving performance of the milled materials of the reduction system is proportional to the centrifugal acceleration in the
range of 12.66 m/s’<< w’r<<20.71 m/s*, and the best is achieved at D=50 mm and n=275 r/min. The parameter combination of large
diameter and small rotational speed is suitable for break and scratch system materials, while the combination of small diameter and large
rotational speed is more suitable for reduction system materials. [Conclusion] To achieve the best performance when sieving, the

appropriate motion parameters should be selected according to the characteristics of the materials.
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Figure 1 Experimental system device of FSFS 83X2X 12

double-bin plansifter
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Figure 2 Flow diagram of sieving
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Table I Comparison of rotary diameters and rotational
speeds at different centrifugal accelerations in

sieving
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Figure 3 Vector diagram of inertial forces of upper and

lower layer materials on sieve surface
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Table 2 Comparison of friction coefficients of milled

materials in each system
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Table 3 Residence time of milled materials of break

system on sieve surface

YRR B R/ R A B L A 45 B D /s

Z (m-s %) 50 mm 64 mm 70 mm
1B R 937  74.594122° 75.51+£1.32° 77.714+0.88°
Wkt 1096  70.460.73% 71.414+1.14 72.67+1.09°
12.66  63.4841.12° 65.184-0.54° 66.7341.20°
14.49 58.25+1.88" 60.64+1.50" 63.90+1.76"
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Figure 4 Unsieved rate of milled materials of break system
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Table 4 Residence time of milled materials of scratch

system on sieve surface
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Figure 5 Unsieved rate of milled materials of scratch system
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Table 5 Residence time of milled materials of reduction

system on sieve surface

R0 1 7 B 9 L s

50 mm

Pkl B i S/
£ (mes™?)

64 mm 70 mm

IMBEF 1096  135.54-51.11° 140.31-51.13° 147.73+1.55°
Pkt 12.66  117.4641.19" 125.05+1.51¢ 131.48-1.38"
1449 103.7641.54° 110.45+1.15° 117.02-1.23°
1644  9335+1.37° 102.22--1.42° 104.15-1.09°
18.51  81.87+1.18" 90.98+1.26° 92.69--0.97"
IMBEEF 1096 14434+ 135 147.37+1.02° 154714 1.87°
Pkt 12,66 135.71+1.88¢ 137.91-1.14% 145.44--1.18°
1449 126.0441.56° 127.071.55° 132.40-1.14°
16.44  114.79+1.73" 118.46+1.32" 123.2941.46
18.51  107.2941.27" 113.19+1.61° 115.27--0.82°
SMBEETF 1096 156.06+ 1.46° 160.18+1.45° 162.08+ 1.38°
L 12.66  144.79+1.33% 151.624+1.50¢ 157.75--1.98"
1449 137.2741.22° 144.96-1.19° 147.29-1.82°
16.44  130.33+1.37° 136.194+1.26" 139.68+1.73"
18.51  122.874 1.34" 126.031.80° 131.46-- 1.64°

T PR RO 22 5 B3 (P<<0.05)

Fo6 LEEBTYRBGIRELL
Table 6 Mass fraction of sieved milled materials of

reduction system

Yk ARR TS LR am 5 R L%
IM & T 9k 11XX 117 63.96+0.09
OMEE R PR 11XX 117 52.98+0.11
3MJEE T R 12XX 110 28.24+0.05
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Figure 6 Unsieved rate of milled materials of reduction system
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