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Noise Control of an Air Intake system for a

Four-Cylinder Engine
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S. B. Hong

ABSTRACT

Noise control process of an air intake system for a four-cylinder automotive engine
is described. The objective of the process is reduction of induction noise without losing
engine performance and changing package layout. The theory and feasibility for noise

control elements are also discussed.

In general, four-cylinder engines generate a lower frequency induction noise around
80~150 Hz (2400~4500 rpm) and firing frequency, valve impact noise are the main
sources. In this paper, the most problematic noise source is identified first and better
position of air inlet is selected between inside-fender and out-of-fender layouts.
Secondly, the possible noise control approach and CAE analysis results are compared to
those from speaker excitation tests. Finally, the effect of the controlled intake system
after the installation to an automobile is presented.
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Figure 3 Measured air intake induction noise level
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Figure 4 Numerical analysis model of the
inside-fender air intake layout
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Figure 7 Acoustic resonance at 110 Hz problematic
noise (Mode shape from FEM analysis)
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Figure 10 Measured vehicle interior noise reduction
(After the application of 110 Hz tuned resonator only - 3dB down)
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