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Experiment on Winnowing Mechanism and Winnowing
Performance of Hickory Material
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Abstract; The research on material air separation mechanism and the obtained relevant parameters is
important basis for the design of air separation machine. The “dry shell and wet kernel” material of
hickory after breaking was taken as the research object. Through mechanical analysis and coupling
simulation of material, the parameters of material recovery coefficient, static friction coefficient, rolling
friction system, particle free suspension velocity and instantaneous acceleration during collision were
clarified. On this basis, an air separation test platform was designed for the aerodynamic characteristics of
hickory for experimental research. According to EDEM and FLUENT coupling simulation, high-speed
camera and professional measuring instruments, the required wind speed range, design parameters,
motion trajectory and mechanical parameters were determined. The simulation model was verified to be
applicable to the design and simulation test of virtual prototype by comparing simulation and test-bed test
results. The suspension velocity range of each material of Carya cathayensis obtained by the experimental
typhoon selection test was as follows: one dew kernel was 6.8 ~10.3 m/s, two dew kernels was 7.5 ~
10. 1 m/s, broken kernels was 6.9 ~9.8 m/s, two dew shells was 5.3 ~7.9 m/s, broken shells was
4.8 ~7.6 m/s, and shell-kernel chimes was 5.9 ~ 9.4 m/s, respectively. The mixed material test
confirmed that the overall cleaning rate was 99. 2% and the false selection rate was 0. 8% when the wind
speed was 8.2 m/s, the water content of kernel was 23. 6% , the water content of shell was 5% and the
windward face ratio was about 50% . The maximum impact force of the remaining materials was 0. 003 1 N
when the water content was 23. 6% , the wind speed was 11. 7 m/s, and the cleaning rate was 100% , the
false selection rate was 2. 3% , and the water content was 23. 6% . The research provided reference for
the research and development of pecan air separation technology and equipment.
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Fig. 1 Hickory mixtures after shell breaking
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Tab.2 Moisture content and density test results of hickory

LY E Sy KR IE % W/ (kgom ™)
' 4.73 955
3 4.53 1020




59

B G5 LA R RE R LB 5 R AR LR T Y 107

AR v =0. 3 5EFAPERL i E =10 MPa {3k
B T R FE R 1/10, 30 1.1 MPa ™' 3Ly i
P BT DI AR L =& Z BB R3] 5E -
By )L
2(1 +v
<E ) ()

LA B S R A D % e B 4 6 15 ) 1 B df
A EDEM ‘B W ¥ 22 43 B , 15 2] I AZ Ak 2 &
BT R D B TR Bl EE A R B, LR 3

£3 LEUBRESH

Tab.3 Simulation parameters of hickory material
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Tab.4 Simulation suspension speed
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Tab.5 Parameters of hickory material
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