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Noise Prediction of Train Using Ray Tracing Method and Statistical
Energy Analysis
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ABSTRACT

As the major sources of interior noise of train at running condition are the wheel/rail contact noise, the
traction motor's noise and the driving gear's noise and these noise sources are transmitted through the car
body , the noises of HVAC and air duct can be ignored. But the interior noise of train at standstill condition
is decided by HVAC's noise and noise from the diffuser through the air duct. the interior noise prediction of
train at standstill condition should be performed considering the shape of air duct, the air velocity and noise
reduction property inside the air duct. But it is hard to estimate the interior noise level by the numerical
method. Therefore train maker predict the interior noise level using The commercial noise prediction program.

This paper introduce the noise prediction method of the train at standstill condition using the commercial

program appling the ray tracing method and statistical energy analysis.
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2.1 HVAC air opening & A< Iz =4

A AR FaAvt aeke AUAaSsFES WESA717] 8l HVAC 9] air openingol A HAME =
e dls gt AAde S8 A T EAeh A AWASY TaAdel AA ¥skI
ol HVAC opening®ll A WAME = 25S A

ZfolE we Agagude] aFH 1 glon o uel ZUd ZHo] @),

1+ IS0 9614 ™ Sound intensity

2% 13 o] HVACE €74 =0]9 test jig Yol AXA3sFar HAVC dF5-9] &7to] Hoisk zhekso] Ay
lx] FEE ZSxgE stth. oW supply opening o ¢Ae] HEE A sto] HVAC st &7k
supply opening ° Aol FUHEA FEF sof vk, g a9 20 FAIE XHAA Sound

o] o2 7} openingol Al WALSHE A S 4kE S

|\
ol
ok
=
)
dlo

intensity &

Lw = Liag + 10 log S

Lw : sound power level
Liayg : average sound intensity level

. . 2
S: surface area of measurement point = 2 X pi X T
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Lw =Lp + 10 log S
Lw : sound power level
Lp : average sound pressure level
S : surface area of measurement point
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