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A Study on the Reduction of Flow induced Acoustic Noise for a High-
Speed Rotating Hexagonal Disk
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ABSTRACT

The present study describes the prediction of the flow induced noise level of a high-speed rotating hexagonal
disk and proposes the way how to reduce it. Since a hexagonal disk, which is used in the laser printer and named
a polygon mirror, has six sharp comers, there are low and high pressure regions on each of six edges when it
rotates. Therefore, the pressure difference generates three dimension flow field and causes aerodynamic noise.
The Ffowcs-Williams and Hawkings (FWH) method is employed for the analysis. We have measured the sound
pressure levels and compared them with the computational results. The calculated sound pressure levels agree
well with the experimental results. We modified the shape of the edges of a hexagonal disk to reduce the noise
level and confirm their effects through numerical computation.
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Fig. 1 (a) LSU(Laser Scanning Unit) (b)Polygon mirror
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Fig. 2 Pressure Distribution
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Table 1 Calculation Method
Item Calculation method
Basic Equation | 3-dimensional Navier-Stokes equation
Acoustic model Ffowcs-Williams and Hawkings

Spatial discretization| 2nd-order finite-volume method (FVM)

Time advancement Unsteady

Node About 180,000 Nodes for the flow field

Table 2 Analysis Condition

Item Value
Disk thickness(mm) 212
Outside diameter of polygon 20
mirror(mm)
Disk rotation speed, @ (rpm) |10,000/20,000/30,000/40,000
Time Step (s) 1e-05
Observer position(mm) 3 in x direction
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Fig. 3 (a) Pressure distribution, (b) Velocity vector
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