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Optimization of Airflow Field on Air-and-screen
Cleaning Device Based on CFD
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Abstract.: To obtain the law and optimize factors of airflow field on the air-and-screen cleaning device,
using the CFD software of Fluent, the numerical calculation and orthogonal experiment were implemented
by changing three parameters; the obliquity of fan, the rotational velocity of fan, and the included angel
of sieve. The influence law was analyzed and the airflow field was optimized by experiments results. The
optimized results showed that the obliquity of fan had a great effect on the separation. The mixture of the

grain and the blighted grain could be separated efficiently when the obliquity of fan was 25°, the
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rotational velocity of fan was 700 r/min , and the included angel of sieve was 20°.
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Fig.1 3-D geometric modeling of mechanism
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Fig.2 Calculation of flow and grid structure
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Tab.1 Levels and factors of orthogonal experiment
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Tab.2 Group and results of simulation
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3 20 800 30 3.48 9.17
4 25 700 30 4.90 11.32
5 25 750 20 4.31 11.76
6 25 800 25 7.74 13.20
7 30 700 25 9.29 11.80
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9 30 800 20 9.34 12.70
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Fig.3  Effect of fan angle on flow velocity
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Fig.4 Effect of scaly screen angle on flow velocity
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Fig.5 Effect of fan speed on flow velocity
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Tab.3 Range analysis results of flow rate in point A
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Tab.4 Range analysis results of flow rate in point B
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Fig.6 Velocity vector map of simulated result
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Fig.7 Speed cloud map of simulated result
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Fig.8 Total pressure map of simulated result
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