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A Proposal on Calculation Model to Predict Environmental Noise Prediction
Emitted by High Speed Trains
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ABSTRACT

Planning and construction of railway for high speed trains up to 400 km/h are recently driven in

Korea. High speed train is one of the environment-friendly fastest mass transportation means but its

noise generated by rolling, traction and aerodynamic mechanism can cause public complaints of resi-

dents nearby railways. To cost-effectively prevent the troublesome noise in a railway planning stage,

the rational railway noise prediction method considering the characteristics of trains as well as rail-

way structures should be required but it is difficult to find authentic methods for Korean high speed

trains such as KTX and KTX-II.

In this study, we propose a framework of our own railway noise prediction model emitted by

Korean high speed trains over 250 km/h based on the recent research results carried out in EU

countries. The model considers railway sound power level using several point sources distributed in

heights as well as tracks,

whose detail speed- and frequency-dependent emission characteristics of

Korean high speed trains should be determined in near future by measurement or numerical analysis.

The attenuation during propagation outdoors is calculated by the well-known ISO 9613-2 and auxil-

iary methods to consider undulated terrain and wind effect.
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Table 2 Particulars of Korean high speed trains

Model KTX-1 KTX-II HEMU4(.)OX
(test vehicle)
Power Concentrated | Concentrated | Distributed
20 vehicles 10 vehicles 6 vehicles
Composition | (PC+HM+16T+ | (PC+ET+6T+ (TCHMETO)
M+PC) ET+PC)
Commercial
300knvh 300knvh 370knvh
operat. speed
Bogie type Tilting Tilting Independent
(upper height) | (990mm) (990mm) (945mm)
Wheel dia. 920mm 920mm 860mm
Height of =1 & e rm 5,080mm 5,100mm
pantograph
Cent. heig. of
prop. motor, | 460mm 460mm 430mm
reduct. gear
Position of Within power | Within Lovsler part of
transformer, vehicle
. car power car .
inverter outside
Remark: PC (Power car), M (Motor car with cabin), T
(Trailer), ET (End trailer), TC (Traction car with operation
room)

Fig. 2 Measured sound pressure level of KDX-I
using microphone array with 96 channels

Table 3 Proposed heights of part point source for
Korean high speed trains

Height (m) Position Part source (ID no.)
. | Rolling(1), squeal(2),
0 Top surface of rail braking(3)
. . Traction(4),
0.46 (0.43) | Center of bogies aerodynamic(5)
0.65 Auxiliary equipment | Traction(6)
Center of inverter, Trr(?c Efslilorfor stem(7).
25 (20" | transformer, fore & prop i "
aft body of train aerodynamic for train
Yo body(8)
4.1 or 3.5 | Roof (power car .
G75) | 41m, trailer 3.5m) | “erodynamic(d)
5.1 Pantograph Aerodynamic(10)
*: Source heights for HEMU400X

@Pantograph (5.1m) @ Roof (Power car 4.1m, Trailer 3.5m) O Inverter, TF,, Fore & aft train body (2.5m)
@Ausilary equipment (0.65m) @Bogie (0.46m) @ Top surface of rail (Om)

Fig. 3 Positions of point sources to model KDX-I
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Select route for evaluation and subdivide
the route considering the same traffic
composition, speed, driving type, railway
conditions and so forth

v
Calculate sound power level per meter in
1/1-oct. band for each segmented route,
gach part source of a train type

¥
Correct sound power level for operation
mode, squeal, railway structures (track
type, bridge, etc) for each part source

¥
Calculate sound power level per hour
considering the traffic volume of each train
type for each part source

¥
Calculate energy-based sum of sound
power level per hour for the same height
of part sources of all the train types

Subdivide each segmented route into sub-
pieces considering the propagation
distance to receiver

¥
Calculate sound power level of point
source located at the center of sub-pieced
route segment in all source heights

¥
Correct source directivity considering 3-
dim. angle between the point sources and
receiver

Fig. 4 Procedure to evaluate and model sound

source power of railways
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Fig. 5 Position of point source for sub-pieced track®
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Fig. 6 Definition of 3-D angle to evaluate source
directivity'
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Table 4 Research methods to realize the proposed
calculation model for Korean high speed
trains

Items Research method
Identification of source
height, speed- and
frequency-dependent noise
emission and its directivity

Measure. using microphone
array and ISO 3095" method

per train type
M I
Correction factors for track easuremevntv by SO. 3095 and
. use of existing data in references
and bridge types ©8)
Braking, squeal, rail &

Use of existing data in references
wheel roughness, tunnel | s¢g J

opening, rail discontinuity

Validation of calculation | Comparison of measurement and
accuracy simulation results
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