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Noise Estimation in a Passenger Compartment and Trunk Coupled System by
Using the Vibro-Acoustic Reciprocity
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Abstract

This paper describes the correlation between the interior noise and the trunk wall vibration. Using the
vibro-acoustic reciprocity, effect of the trunk wall vibration on the compartment noise is investigated on a
medium size car. In the low frequency range, vehicle interior noise is dominated by several acoustic modes of
the passenger compartment and the vibration modes of the surrounding shell parts. Especially, vibration of the
trunk wall radiates sound and it is transferred through holes on the package tray into the passenger
compartment. This paper experimentally reveals that sound can be well produced at some particular vibration
modes of the trunk lid and it strongly influences the compartment noise through package tray holes.
Contributions of the trunk walls to the interior noise are estimated by measuring the acoustic-structural
transfer function, based on the vibro-acoustical reciprocity theorem.
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b) Sound source setup
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Input Signal (1V/2V/3V)
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Fig. 3 Asignal of accelerometer on the speaker

H (P01) by acoustic excitation
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a) the response at the top of the trunk lid (P01)
H (P02) by acoustic excitation
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c) the response at the bottom of the trunk(P04)
Fig. 4  Acoustic-structural response function by the
speaker at the front seat at approximately ear height
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Fig. 6 Frequency response function of the parts of the
trunk
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b) the structural mode shape of the trunk at 195 Hz
Fig. 7 the bending mode shape of the trunk wall
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