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Simulations of acoustic properties for the nasal and paranasal cavities and
attempts of validation by acoustic measurements
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Abstract The finite-difference time-domain method can calculate acoustic properties of the geometrical model of the nasal
and paranasal cavities extracted from CT data. The calculation results are validated by acoustic measurements of the physical
model constructed from the same CT data. The measurements, however, have been unsuccessful. This is because measurement
signals input through the nostrils are not observed at the glottis with a sufficient signal-to-noise ratio. To overcome this problem,
an exponential horn which can supply measurement signals with high amplitude and a physical model with thick wall to depress
the wall vibration were introduced in the present study. As a result, a transfer function was successfully measured, to evaluate
the calculated one. The evaluation implied that fine structure of the paranasal cavities could not be reproduced with sufficient
accuracy in the physical model.
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