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A Numerical Study on the Characteristic of Airflow and Aeroacoustic
Noise in DVD Drive
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Abstract

The accurate prediction of aeroacoustic analysis is necessary for designers to control and reduce airflow-
induced sound pressure levels in high speed rotating DVD drives. This paper focuses on the numerical
prediction of airflow-induced sound in DVD drives. Computational fluid dynamics (CFD) is first conducted
to evaluate flow field characteristics due to the high-speed disk rotation, and to support the acoustic analysis.
The acoustic analogy based on Ffowcs Williams-Hawkings (FW-H) equation is adopted to predict
aeroacoustic noise patterns. The integral solution for quadrupole volume source is included to identify the
turbulence noise generated inside the DVD tray. The strength of sound pressure level with respect to rotating
speed is discussed to meet upfront demand on the high fidelity product development. The present study also
focuses on the noise directivity and examines how much the sound noise is sensitive to change in rotating
speed. Near-field noise is strongly affected by the flow field characteristic, which is caused by the complex
shape of the tray. For a mid-field, the quadrupole noise play as a counterpart of thickness noise or loading
noise, so it generates different sound noise patterns compared with those in the near field.
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Fig. 2 Finite element model of DVD-ROM drive
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Fig. 5 Noise directivity of each noise term
(7200rpm, Re = 1.8x10°)
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