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A Study on the Noise Reduction through the Control of Internal Flow for a
Slim Type External ODD
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Abstract

The demand for the laptop computer has been increased day by day and most of users ask quiet computer and
devices to work in comfortable environment. One of the devices which generate acoustic noise is an external ODD.
Unlike the internal ODD, the external ODD is easy to emit noise because it runs outside of the computer and also it
is packed with a thin plastic covers. As the disk rotates, vortex flow is generated inside of the cavity due to various
and complicated mold parts of the cover. In addition, there is a gap between the disk tray and the upper/lower cases,
through which the air flows as well as the noise leaks.

In this study, we have proposed how to reduce the acoustic noise of an external ODD using numerical and
experimental analysis. The pressure fluctuations and turbulent kinetic energy distributions are calculated for the
developed model. The results show that the sound pressure level is reduced by 2.3dB through simple modifications
of ribs of the top cover, which remove or suppress flow instabilities inside of the cavity.

Key Words :  external ODD(2| &S Z&stA HEI|ZEX]), sound-pressure-level( SPL : =& 2| &),
noise reduction(2 5 X &), flow field analysis(f & & o Ad)
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Fig. 1 Measurement method (1ISO 7779)
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Table 1 Measurement conditions

Test Condition Bare drive on wire jig and wood plate
hedia Narmal Disk
Background Moise 22.3dBA (Test PC ON)
Mic position 25X ABCm
Test Program: T3
Test Method Wax. D.T.R
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Fig. 2 Numerical Analysis of Original model
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Fig. 3 Simple model. (a) Circular shape. (b)
Rectangular shape. (c) Rectangular shape + rib
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Fig. 4 Velocity vector plot. (a) Circular shape. (b)
Rectangular shape. (c) Rectangular shape + rib.

74

Fig. 5 Turbulent intensity (a) Circular shape. (b)
Rectangular shape. (c) Rectangular shape + shape.
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3. Sound Pressure Level 53
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Fig. 7 Acoustic level test — Bottom cabinet. (a) Original
bottom-cover. (b) 1% and 4™ rib removed (c) 3"
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Fig. 9 Pressure fluctuation - Original model
vs. Min. SPL Model
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Fig. 10 169 points of Min. SPL model
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Fig. 11 (a) Top cover, (b) Modal analysis
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