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Prediction of the Radiated Noise from the Vehicle Intake System

Y 5 ®yre 0 H A

Ol o si*-

K.Shinoda***- S.Kitahara***

Hoi-Jeon Kim, Jeong-Guon Ih, Seong-Hyun Lee, K. Shinoda, and S. Kitahara

Key Words: Intake Noise (& 7] Av), Insertion loss (3 ¥ <&4), Source Characteristics (2 E4)

ABSTRACT

The radiated noise from the automotive intake system should be predicted at the design stage. To this end, the precise measurement
of in-duct acoustic source parameters of the intake system, i.e., the source strength and source impedance, is essential. Most of
previous works on the measurement of acoustic source parameters were performed under a fixed engine speed condition. However,
the requirement of vehicle manufacturer is the noise radiation pattern as a function of engine speed. In this study, the direct method
was employed to measure the source parameters of engine intake system under a fixed engine speed and engine run-up condition. It
was noted that the frequency spectra of source impedance hardly changes with varying the engine speed. Thus, it is reasonable to
calculate the source strength under the engine run-up condition by assuming that source impedance is invariant with engine speed.
Measured and conventional source models, i.e., constant pressure source, constant velocity source, and non-reflective source, were
utilized to predict insertion loss and radiated sound pressure level. A reasonable prediction accuracy of radiated sound pressure level
spectra from the intake system was given in the test vehicle when using the measured source characteristics which were acquired

under the operating condition.
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Fig. 1. Conceptual layout of intake duct system.
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Fig. 2. Analogous electrical circuit.
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Fig. 4. The measured source impedance: , at
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Fig. 3. Photo of experiment setup for measuring — - —, at 3900 rpm. (a) Resistance, (b) reactance.
source impedance by the direct method.
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Fig. 6. Comparison of insertion losses by changing
the source characteristics of the intake system
at 3300 rpm.
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Fig. 7. A comparison of radiated overall SPL by
changing the source property of the intake system:
—&—  measured; —O— , predicted by using
measured source impedance from the operating
condition; —7%—, predicted by using measured source
impedance from the non-operating condition; —v—,
predicted by using constant pressure source; <,
predicted by using constant velocity source; —%—,
predicted by using non-reflective source.
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