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Analysis of Influence of Oil Pan Structure Modification
on Radiation Noise of an Engine Using FEM
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Abstract : The conventional internal combustion engine is one of the major sources of noise. Therefore, manufacturers
are conducting various research in order to reduce noise to ensure a comfortable environment for passengers. This study
investigated the influence of oil pan structure modification on engine noise. Firstly, the excitation force of the engine is
defined and it is used to evaluate the engine block vibration. It is also used to predict engine radiation noise with
ATV(Acoustic Transfer Vector) and MATV(Modal Acoustic Transfer Vector) at a distance of 1 m from the engine.
Results of this study indicated that sound pressure level affected by the oil pan mode can be reduced. All this process is
implemented using the LMS Engineering Innovation Virtual Lab tool.

Key words : Oil pan(2- ), Structure modification(7-Z= ¥ 7), Modal analysis(X=.= 3} 4]), Radiation noise(*3-A}

), ATV(S FH 2 E]), FEM(F3F 8.2 314)

Nomenclature
d, : structure vibration mode
v, : nodal velocity of structure surface
p(z) : sound pressure from a source, pa
p(y) : sound pressure at a receiver, pa
G (x,y) : green function between x and y
I : automatically matched layer surface

*Corresponding author, E-mail: sangkwon@inha.ac.kr
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Fig. 4 Power spectrum of excitation force on main bearings
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1st Torsion (825.23Hz)  Oil pan mode (979.81Hz)

1st bending (1149.00Hz) 2nd torsion (1235.74Hz)

Fig. 5 Four major vibration modes of the engine model
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Fig. 6 Results of modal participation factor analysis
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@ (®)
Fig. 8 Virtual model for radiation noise prediction (a)
acoustic mesh, (b) air around surface of acoustic mesh

Top
Ny
I
. 1 I
Right [ g
b Iy
) 1
. B 3
Front [ ] Left
tt&ﬁﬁﬁﬁfﬁ

Fig. 9 Field point mesh for calculation of sound pressure level
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Before After A
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