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Experimental study on negative pressure grading for peanut
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Abstract: A peanut negative pressure grading device with simple
structure, good grading effect and easy operation was designed based
on Laval nozzle structure. Five factors affecting the vacuum degree in
negative pressure tube were simulated and the structure size of air
duct was determined based on Fluent. CFD-DEM coupled simulation
software was used to simulate the negative pressure sorting of two
kinds of peanuts with the same volume and small density difference,
and the sorting differences of high quality and inferior grade peanuts
were obtained. On this basis, taking the sorting height, conveyor
belt speed and air inlet speed as experimental variables, the negative
pressure grading experiment of peanut was carried out by setting up a
negative pressure grading test bench. The experiment proves that the
negative pressure sorting device based on Laval nozzle structure can
complete the negative pressure sorting operation of peanuts.
Keywords: peanut; grading; negative pressure sorting; gas-solid cou-

pling; negative pressure air duct
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Figure 1 Laval nozzle structure
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Figure 2 Two-dimensional diagram of air duct
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Figure 3 Influence of five factors on negative pressure value

of negative pressure nozzle
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Figure 4 Peanut particle model
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Figure 5 Comparison of movement speed between single-

grain high-quality peanut and inferior peanut
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Figure 6 Comparison of resultant force between single-grain

high-quality peanut and second-grade peanut
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Figure 7 Sorting experiment table
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Table 3 Influence of sorting height and conveyor speed

on sorting effect
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