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Effect of the Cascade Solidity on the Performance of a
Multi—blade Centrifugal Fan
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2.School of energy and Power Engineering,Dalian University of Technology )

Abstract: In order to investigate the effect of cascade solidity on the aerodynamic performance of a multi— blade
centrifugal fan, aerodynamic performance parameters and three— dimensional flow structures are analyzed by numerical
simulations using ANSYS/ICEM CFD. The numerical results show that the mass flow, total pressure and efficiency of the
multi-blade centrifugal fan vary with the solidity approximately like a parabola. For an optimized solidity the performance of
the multi-blade centrifugal fan is the best. When the solidity is reduced, the blade loading will increase, generating larger
flow separations which decrease the performance. A larger solidity increases the friction loss due to the boundary layers on
blade surface, and thus reduces the mass flow.
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Fig.1 Geometry of centrifugal fan
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Tab.1 Geometric parameters of multi-blade centrifugal fan
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Tab.2 Aerodynamic performance parameters of different solidity in centrifugal fan
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Fig.4 Aerodynamic performance parameters variation with solidity in centrifugal fan
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Fig.5 Streamline at tip clearance of different solidity
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Fig.6 Streamline at 90 percent blade height (near the tip) of different solidity
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Fig.7 Streamline at 50 percent blade height (mid span) of different solidity
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Fig.8 Streamline at 10 percent blade height (near hub) of different solidity
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