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Evaluation on the Blade Vibration Characteristics of a Plastic Axial
Flow Fan Using Flow—Structure Coupled Analysis Technique
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ABSTRACT

The coupled flow—structure analysis method and its computational results on the flow-induced vibration characteristics of a

plastic axial flow fan are described herein. Steady-state and transient flow analyses are conducted using the ANSYS CFX code.

Based on the flow calculation results, the steady-state and transient structural analyses are also performed by utilizing the

ANSYS structure code. Comparing the flow and the structural analysis results, the present study investigates how the flow

behavior inside the fan affects the vibration characteristics on the blade surface in the spanwise and chordwise directions.
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Table 1 Design specifications of the present fan model

Design parameter Dimension
Outer diameter[mm] 400 %
Hub diameter[mm] 142
Mean chord length[mm] 126.7
Tip clearance[mm)] 7.5 9
Sweep angle[deg] 26
Rotation speed[rpm] 1,100 Fig. 1 3D fan design

Table 2 Material properties of polyethylene

Density[g/cm’] 0.91
Shear modulus[MPa] 458
Young's modulus[MPa] 1300
Poisson's ratio 0.42
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Fig. 5 Pressure distribution on fan blade surface
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Fig. 6 Time variations of fan pressures
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