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ABSTRACT

In the early design stage, prediction of the sound quality of interior noise is useful for the NVH

development of a car according to the characteristics of the absorbing material. This paper presents a

method to predict the quality of interior sound in a car cabin when the acoustic characteristics of

absorption materials are changed. Firstly, a model to predict the interior sound of a virtual car is

proposed based on a signal processing tool. Secondly, two sound quality indexes are developed that

are used to estimate the sound quality according to seven different absorbing materials. Finally, the

results are validated with experimental works. These processes can be successfully applied to the de-

velopment of optimal absorbing materials for the improvement of the NVH in a car.
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Table 1 Properties of the absorption materials

Absorption Bulk Flow
coefficient densit;f resistivity | Porosity
at 2 kHz (kg/m®) (Ns/m®)
A 0.854 72.9 36483 0.953
B 0.358 19.4 618477 0.973
C 0.583 29.8 10357 0.97
D 0.846 66.7 40540 0.948
E 0.504 17.1 162273 0.968
F 0.429 8.8 10900 0.99
G 0.909 27.1 35483 0.953
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(b) Spectrum of the measured interior sound

(100 Hz high pass)

80
il
g50 " DL \|H
g |
’ 40
30 U
I M.JLL

102 10° 10*
frequency(Hz)
(d) Comparison between spectrum of the measured
interior sound and the simulated interior sound
(100 Hz high pass)

Fig. 1 Description of data used for this study
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