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Modeling Method for Simulating Acoustic Attenuation of Intake Systems
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ABSTRACT

It is important in the development of intake
systems how to build simulation models of actual
intake systems to estimate acoustic attenuation
accurately. Calculation methods of equivalent length
compensation of intake components with respect to
acoustic attenuation estimation by 4-Pole Parameters
Method have been investigated, which are applicable
to various shapes of automotive intake systems. This
paper reports that these methods enable to predict
acoustic attenuation of the actual intake systems with
better accuracies especially on higher range of
frequencies.
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Fig. 1 4-Pole Parameters of Straight Pipe
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Fig. 2 4-Pole Parameters of Resonator
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Table 1 Fundamental Acoustic Model
Type Model
(a) Straight-Pipe (b) Sharped-Pipe
Pipe o ——— e Q
(c) Flat-Pipe (d) Straight-Pipe
with a Hole
(e) Bypass-Pipe (f) Dual-Pipe

(a) Normal-Chamber

d T

(c) Offset- Chamber
(Typel)

T 5

(e) Insert-Chamber
(Typel)

TT

(9) Insert-Chamber
(Type3)

Chamber

i

(b) Oblique-Chamber

o

(d) Offset-Chamber
(Type2)

() Insert-Chamber
(Type2)

_|-_|_|
Side-
Branch

(a) Side-Branch

d

(b) Bypass-2-Side-Branch

°

(a) Resonator

=

(c) Tubeless-Resonator

&2

(e) 3-Resonator

Resonator

¥

(b) Twin-Tube-Resonator

il

(d) 2-Resonator

=y

(f) Bypass-2-Resonator
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Fig. 3 Block Diagram of Measuring System
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Fig. 10 Comparison between Test and Calculation
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