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Structure Design of Multi-Blade Centrifugal Fan Impeller Based on CFD
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Abstract ; Aiming at the problem that the reduced aerodynamic performance of multi-blade centrifugal fan due to the
backflow of impeller and boundary layer separation of some blade passages, the multi-objective and multi-condition
optimization design method was used to modify the fan impeller through CFD numerical simulation, and the research
results were applied to the improvement scheme of 600 mm x 600 mm air heater. The results show that the inlet angle of
the fan impeller blade changes from 61° to 30°, the blade profile adopts spline curve and the number of blades is
reduced to 40. The predicted guide plate type is adopted to effectively improve the problems of the vortices in the outlet
hood, backflow and separation in the blade passage. The fan flow rate increases to 107.28 m’/h, which is 22% larger
than the original fan model after optimization. At the same time, the efficiency of the fan is improved accordingly. By
reducing the number of blades, increasing the outer diameter of the impeller, increasing the height of the impeller and
increasing the inlet diameter of the fan, the outlet speed of the fan is increased by more than three times, and the
backflow at the outlet basically disappears. The performance of the fan has been greatly improved after the modification
of impeller structure design.

Keywords : multi-blade centrifugal fan; CFD ( Computational Fluid Dynamics ) ; multi-objective method ; multi condition

optimization method ;blade profile ; predicted guide plate type
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Figure 1  Schematic of fan model
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Figure 3 Relative flow diagram inside fan
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Figure 4  Absolute flow diagram inside fan
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Table 1

Numerical simulation results of

impeller modification design scheme
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Figure 5 Optimized internal velocity field of fan
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Figure 6  Optimized flow diagram inside fan
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Figure 8 Schematic of heater basic structure
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Figure 9 Y-direction velocity cloud

map of fin outlet position
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Figure 11  Velocity cloud diagram of Y-direction at

fin outlet position after modification
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