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The Design Technique for Reducing the Intake Noise of Vehicle (Part 1)
— Selection of Optimal Position of a Resonator —

Jae-Eung Oh, Kwang-Hee Han and Kyu-Tae Lee
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Abstract

The intake noise, a major source of vehicle noises, has rapidly become a noticeable, and has

been studied to reduce the level. Traditionally, the intake system has been developed through a

experiment, namely, the trial and error process. This approach requires very high cost and long
time consuming to develop the system. Recently, FEM and BEM are becoming useful in analysis

of the intake system, and the results of analysis are very valid. But because theses techniques also

require high cost and long analysis time, these are generally not practical tool at the early stage

of the development of an intake system. In this study, the software was developed to predict and

analyze the acoustic characteristics of an intake system. It was based on the Transfer Matrix

Method and operated to analyze a simplified intake system in a personal computer. It can be used

early in the design stage of development of the intake system. This study presented an improve-

ment to reduce the level

of an intake noise. It was to select the optimum position of a resonator

and verified by NI'T/SYSNOISE, FE analysis commercial software, and testing a prototype.
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Fig. 2 Transmission loss measurement using the two
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Fig. 4 Overview of the intake system
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Table 1 Specification of the intake system
(Unit : m)
Length —’ Diameter
0.493(#1, #4)
Manifold 0.037
0.463(#2, #3)

Plenum 0.337 0.052
Outlet hose 0.358 0.060
Air-cleaner 0.205 0.120

Inlet hose 0.431 0.050
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Table 2 Specification of the resonators %0
(Unit . m) ©
Main Auxilary ©
Volume 3.101E-3 1.685E-3 g
Emt
Length of neck 0.200 0.214
10
Dia. of neck 0.045 0.030
0
Thickness of wall 0.002 0.028
Tuning freq. (Hz) 87.0 75.0 % 100 200 300 400 500
Freq.(Hz)
Fig. 5 TL of an intake system (without resonators)
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[e}
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= ]2 Fig. 6 TL of an intake system (with main resonator
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(a) Basic intake system

[ ———— v ———

(b) With main resonator

e ) [e—p——

[

“(c) With all resonators

Fig. 8 FEM mesh model of an intake system
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Fig. 9 Estimated TL of an intake system using
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(a) Position 1~4

100 200 300 400 500
FreauencviHz)

(b) Position 5~7

Fig. 10 TLs at each position of a main resonator
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Fig. 11 Acoustic mode shape analysis(Freq.=87.0
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Fig. 12 FEM mesh modeling of the intake system
(after implementation)
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Fig. 15 TL of an intake system (after implementa-

tion)

Photo 1 Overview of a modified intake system
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mentation
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