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ABSTRACT

Up to now, numerical methods such as Finite Element Method (FEM) or Boundary Element Method

(BEM) have been widely used to find the optimized resonator’s position during designing a car intake

system. However, these methods are not useful at the first stage of car design since it is not easy to

change a numerical model consist of a large mesh size. A software has been developed to cover the

defects using 4-pole parameter method. The software is running at Windows 95 environment for a

user’s convenience. To show its usefulness, it is applied to a real automobile intake system
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Fig. 3 Schematic diagram of the intake system

Fig. 4 Schematic diagram of the intake manifold
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Fig. 5 Comparision of acoustic modes of curved pipes (I1st mode)
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manifold
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Table 1 Specification of HR 1 and HR 2 Resonators

HR 1 HR2
Volume 0.00062 m3 0.00042 m3
Neck’s radius 0.009 m 0.01615 m
Neck’s length 0.0139 m 0.01396 m
Resonance freq. 205 Hz 375 Hz
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Table 2 Comparision of insertion loss due to locations
of 205 Hz resonator (HR1)

Position of HR 1(m) Insertion loss (dB)
L=0.1 37.17
L=0.2 44.22
L=0.3 48.78
L=0.4 49.53
L=0.5 47.72
L=0.6 42.71
L=0.7 31.27
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Fig. 10 Comparision of insertion loss due to locations of
205 Hz resonator (HR 1)

Table 3 Comparision of insertion loss due to locations
of 375 Hz resonator (HR 2)

Table 4 Comparision of insertion loss due to locations
of 120 Hz resonator (HR 3)

Position of HR 2(m) Insertion loss(dB)
L=0.1 58.18
L=0.2 57.26
L=0.3 40.03
L=0.4 35.10
L=0.5 53.92
L=0.6 58.94
L=0.7 53.60

Frequency(H2)

Fig. 11 Comparision of insertion loss due to locations of
375 Hz resonator (HR 2)
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Position of HR 3(m) Insertion loss(dB)
L=0.1 29.7
L=0.2 26.9
L=0.3 21.9
L=0.4 11.1
L=0.5 8.9
L=0.6 14.8
L=0.7 12.1

Frequency(Hz)

Fig. 12 Comparision of insertion loss due to locations of
120 Hz resonator (HR 3)
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Fig. 13 Insertion loss of the intake system with optim-
ized resonator’s position (4-pole parameter

method)
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Fig. 14 Insertion loss of the intake system with optim-
ized resonator’s position (experimental results)

Table 5 Comparision of insertion loss of intake system

Insertion loss

- 120 Hz | 205 Hz | 375 Hz
Position of resontors

Without resonators 12 dB 10 dB 1dB

Existing 14 dB 21 dB 15 dB

Optimized 19 dB 23 dB 21dB
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Fig. 15 Experimental results of the intake noise at the
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