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https://en.wikipedia.org/wiki/Geomagnetic_storm
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L: 107 [m]

1999~2002 
L: 104 [m]

2002
L: 10-1 103 [m]
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Background & Objective
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Engine Noise

Road Noise

Aeroacoustics Noise

Reduction of Interior Noise

ŷ

Prediction and Understanding

of Interior Noise
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Test Car
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covers

flat plate
original

Covers and flat plate

to simplify external flow

All interior components have been 
removed to simplify internal acoustics

Simplified 



SAE INTERNATIONAL

Methodology
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Direct Simulation of Interior Noise

External Flow Body Vibration Acoustic Field

SEA (Statistical Energy Analysis) CFD

CFD
Structural

Analysis

Acoustical

Analysis

Present Method

Pressure 

Fluctuation
Vibration 

Acceleration
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Door Mirror

Side Window

Sound Source 

near the Door Mirror

Sound Source 

Near the Side Window

Incompressible Flow Solver
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Wall Resolving LES of Exterior Flow
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V: Convection Velocity

R: Vortex Size

F=2.0kHz

V=30 m/s

Ҝ R=2.4 mm

ÂFrequency 

Â In this case,  

ÂGrid resolution
1.6 mm
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Wall Resolving LES of Exterior Flow
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�w

Â Diameter of Vortices
0.3 mm
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