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Numerical Simulation and Analysis of Internal Flow
Characteristics for Centrifugal Fan of Sweepers
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Abstract; For the strong rotation and curvature effects of flow field of the sweeper centrifugal fan, a new turbulence
model and CFD numerical strategy for the analysis of the sweeper centrifugal fan was put forward. The results show that
strong rotation effect was observed in the internal flow of the sweeper centrifugal fan. Under this effect, the clearance
flow of the centrifugal impeller led to heavy energy loss. Therefore, the clearance size between the impeller and the inlet
collector is the key point for the aerodynamic design of the sweeper centrifugal fan. When the operating point was located
on the range of the low flowrate, separated flow, even circumfluence, appears more easily than that of the other
operating points because of strong rotation and curvature effects. Under the different operating flowrates, the distribution
of static and total pressure on the revolution plane is unsymmetrical. With the increase of the flowrate, the asymmetrical
distribution of static and total pressure becomes weak gradually. The analysis results strongly provids a theoretical
support to improve the aerodynamic performance of the sweeper centrifugal fan, as well as a guidance to production
practice.
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Figure 1  Schematic diagram of centrifugal fan
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Table 1  Main structural parameters of the fan
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Figure 2 Grid distribution of impeller and clearance
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Table 2 Grid distribution of the computational domain
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experiment and simulation
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Figure 5 Relative velocity distribution of meridian plane
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and inlet collector
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Figure 9  Relative velocity distribution of impeller under different flowrate
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