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Layout design of the vehicle intake system for reducing the radiated noise
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ABSTRACT

For the satisfaction of the high engine performance and the low radiated sound pressure simultaneously, the duct length in the
vehicle intake/exhaust system should be tuned carefully in the design and development stage of a vehicle. This study was
concerned about the effects of intake duct length in clean and dirty sides on the radiated sound emitted from an inlet. An index
derived from the existing prediction model of radiated sound pressure was employed to determine which duct was more
influential to the radiated sound. Comparing the experimental and predicted results, we found that the change of dirty-side duct
length caused a larger change than that in the clean side in the radiated sound level from a tested intake system.
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FIG 1. Conceptual layout of an intake duct system.
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FIG. 2. The approximate way to determine the
position of mufflers.
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FIG. 3. Simplified vehicle intake layout.
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FIG 4. The picture of the test when the clean-air duct
is extended.
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TABLE 1. Additionally added duct on the clean-air duct.

No. TH Z o] (mm)
1 PVC 3}o|iL 160
2 AZ3H 200
3 PVC 3}o] X 97
4 2z 100
20
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FIG. 5. ASPL from the test with the extended clean-
air duct.
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TABLE 2. Additionally added duct on the dirty-air duct.

No. W Ao] (mm)
1 PVC F}o] X 300

2 AzH 400

3 PVC w}o]x 150

4 Az 200

FIG. 6.The picture of the test when the dirty-air duct
is extended.
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FIG. 7. ASPL from the test with the extended dirty-air
duct.

a9 700 Sete 2 oo} HES] o] U 47
o) MAHE A9t Yo, vl oo} HEg ol
Wsto] EEgol el wass Ag gl
F Atk ol 2 oo} YEel Ao Wa=
A szl 2 37) A7l steld £E gl



gt A FEF8 8 2006 AT =E3

Ao dwe AL, gy oo gE9 H9E 1
$A 97 WEes qEn AT, o7l o
@ wsle 2ed MU YANE FF AT
el asiolo} ¥ Aol

Al g2 ol

oA HolHA AFARrt 2 FAM 2AFHAA
Pingex & ©19] BIE LR AFHEAE A ET]
A3 Algdolde syt 18 82 E1 9
ol HES doj& AlF Alg FdsA WA
W Piger & HERRTE AFHAM UELGR H2po}
Zol HE Hold wet EEFe Wyt nnd
A& AEHNAE T3t AF5E 5 Uk
10 T T T ~

200 400 600 800
Frequency (Hz)

FIG. 8. Simulation results when the clean-air duct is
extended.
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FIG. 9. Simulation results when the dirty-air duct is
extended.
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