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Abstract

Recently. investigations on acoustic energy are increasingly being carried out for the efficient use of all forms of energy.
Thermoacoustic engines are an example of this: they utilize a resonance tube as an amplifier to improve the transfer efficiency
between thermal and acoustic energy. Since acoustic energy is extremely low. our principal concern is to develop a method for
efficiently amplifying the acoustic energy. and vibroacoustic coupling is one of the most promising methods for achieving this.
In this study. a cylindrical structure with thin plates at both ends was studied and coupling between the plate vibrations and
the internal sound ficld when an external periodic force is applied to one end plate is investigated. This coupling was
theoretically and experimentally investigated by considering the behavior of both plates and the acoustic characteristics of the
internal sound field with variations in the dimensions of the end plates and the cylinder. If the natural frequency approaches
the resonance frequency. whose two-dimensional mode has a similar modal shape as the vibration mode. the sound pressure is
maximized when the phasc difference is equal to 90 degrecs. The cylinder length that maximizes the sound pressure level
depends on the radius and thickness of the plates and the support conditions since these parameters alter the natural frequency.
By employing normalized geometric parameters with respect to the cylinder length and the plate radius. the relationships
between the length. radius and thickness can be completely normalized for each vibration mode and each support condition.
enabling the dimensions that maximize the sound pressure level via vibroacoustic coupling to be predicted. 1t is also possible

to calculate the sound pressure level of the principal acoustic mode for the longitudinal order by considering the

cross-sectional area of the cavity.
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