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Design and Experiment of Potato-stone Separator Based on
Airflow Suspension Technology
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Abstract; In order to solve the problems of potato and stone separation in main potato production areas in
northern China, especially in the area of combined harvest operation, which problem is the large
workload for farmers to pick up and low cleaning efficiency. The airflow suspension technology was used
and combined with shaking and layered separation, potato-stone separator based on airflow suspension
technology was developed, and the cleaning characteristics under different parameters based on the
separator was studied. The key parts of the potato-stone separator based on airflow suspension technology
mainly included centrifugal fan, air pipe, material feeding device, impurity discharge device, shaking
device and material falling position switching device. According to the different aerodynamic
characteristics of different materials, the potato and stone could be separated automatically in the process
of movement with the aid of high-speed airflow suspension and swing action of shaking sieve. The device
give full play to the double advantages of airflow suspension technology and shaking separation. Field
tests showed that, the impurity removal rate was 98.34% , the potato selection rate was 96.71% , and
each performance index reached the industry standard when the wind speed was 35 m/s, sieve angle was
18° and crank angular velocity was 30 rad/s. This device could ensure the potato selection rate and the
impurity removal rate, and the cleaning efficiency was improved, the production cost was reduced. It
could provide a technical reference for further exploring the technology of potato harvester and potato-
stone separator.
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Fig. 1 Potato-stone separator based on airflow
suspension technology
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Fig.2  Structure of shaking device
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Tab.1 Main parameters of potato-stone separator

based on airflow suspension technology
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Fig.3 Movement analysis of potato and stone in

process of separation
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Fig.6  Analysis of potato-stone separation process

based on airflow suspension technology
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Fig.7 Contact force analysis of potato-stone mixture
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Tab.2 Experimental factors and codes

KFE | OREES 1 6
N S e A A/ (°) .,
(m+s™") (rad.s™")
1 15 14 10
2 25 18 20
3 35 22 30

®3 EXHEAREER

Tab.3 Orthogonal test design scheme and results
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1 1 1 1 76. 20 72.7
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4 1 2 3 70.23 100. 0
5 2 3 1 50. 25 100.0
6 3 1 2 99. 87 53.97
7 1 3 2 45.21 100.0
8 2 1 3 86. 58 86.6
9 3 2 1 98. 34 60. 0
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Tab.4 Results of range analysis
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Tab.5 Results of variance analysis
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