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Reduction of Aerodynamic Noise for a High-Speed Slim-Type

Optical Disk Drive by Applying the Principle of Resonator
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Abstract

As the demand for the lap-top computer has been increased, most users ask quiet environment to work comfortably.
Therefore, noise problems of an ODD are of great interest. For the high speed ODD, the flow induced noise is caused
by the turbulent flow[1], which is known to be a major source of overall noise of a slim type ODD.

In this study, we introduce a new attempt to reduce the noise level using the concept of Helmholtz resonator[2].The
experimental analysis is carried out for several cases at different resonance frequencies and different hole patterns.
The results show reductions in the noise level from the acoustic noise absorption point of view.
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Steady State

Velocity

5200rpm, 7000rpm

Operating fluid
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Fig.1 Simulation model for slim-type ODD
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Fig.4 Distribution of pressure for lower disc
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Fig. 8 Increasing of total sound pressure level
according to the speed

h: Plate thickness

a: Radius of hole

d: Thickness of air film
B: Hole pitch

Bandwidth 1/3 octave

Lower centre frequency 20(Hz)

Upper centre frequency 20(kHz)

Acoustic weighting A-weighted
L ¢

SPL(dBA)
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Fig. 7 Sound level according to high rational speed
with constant percentage bandwidth(CPB)

C: Speed of sound in air

Fig. 9 Acoustic absorption on the porous plate
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Table 3 Design parameters for resonator-2kHz
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Sound Level Difference (dBA)
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(Speed of sound (Hole Pitch) Frequency 2
in air) 3
340m/s 8mm 1850Hz

H a d Frequency(Hz)

(Plate thickness) | (Radius of hole) (Thickness of
air film) Fig. 12 Sound level difference according to the
1.8mm 0.5mm 4mm chucking condition in resonator-2kHz
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