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Acoustic Modal Characteristics of The Passenger Compartment-Trunk

Coupled by Holes

Jin Woo Lee, Gyoo Beom Kim, Jang Moo Lee and Seock Hyun Kim

ABSTRACT

Acoustic modal characteristics are investigated on the passenger compartment and trunk coupled
system. One-dimensional theoretical model is proposed and the validity of the model is verified by
experiment on a simplified compartment model. The theoretical model identifies the occurrence of a new
low frequency compartment mode, which does not exist in the uncoupled passenger compartment. The
effect of the hole size on the compartment modes is analytically and experimentally examined.
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(b) 1/2 acryl compartment model
Fig. 1 1/2 Vehicle compartment model
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(b) Hole dimensions of package tray used
Fig. 2 Package tray model
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Fig. 3 Excitation and measurement positions

Table 1 Changes in freg

Compartment
Only
Front Speak.
Hole

3 Vent. Hole | 5790 54.99

187.95

4 |Speaker Hole| 9865 58.59 188.20 | 260.24

All Hole

(Total area of the package tray used: l3065.6) ]
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(a) Frequency response function at the point 1 by a
speaker excitation at the position A
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(b) Frequency response function at the point 1 by a
speaker excitation at the position B
Fig. 4 Frequency response functions by hole size effect
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Fig. 5 Acoustic pressure distribution in each mode
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Fig. 6 1-Dimensional analysis model for coupled
cavities
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Fig. 7 Coupling path in the compartment model
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Fig.8 Acoustic modes of passenger compartment
model by finite element analysis

Table 2 Dimensions in analytical model

Mode Ja(Hz) legfm)

(1,0,0) 177 0.9802

Compartment (0,1,0) 258 0.6725
(0,0,1) 329 0.5274

(1,0,0) 324 0.5355

Trunk (0,1,0) 258 0.6725
(0,0,1) 528 0.3286
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Fig.9 Characteristic curves of the coupled system
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Table.3 Comparison of acoustic frequencies
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Fig.10 Acoustic pressure modes by theoretical
analysis
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Fig.11 Acoustic pressure modes by FEA
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