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Measurement and Analysis of Air Quality Improvement Effects of
Applying Water Methods at Various Train Velocities Using a Twin-disk Rig

KEYWORDS: Air quality (27| Z&!), Train velocity (82X
Airborne wear particles (O|A| O 4K}

o124
o=

HyunWook Lee"?*

TLA! (Department of Transportation Environmental Research, Korea Railroad Research Institute)
WEA|ABIZSHE (Transportation System Engineering, University of Science and Technology)

# Corresponding Author / E-mail: hwlee@kri.re.kr, TEL: +82-31-460-5690
ORCID: 0000-0001-7142-6744

=), Nano-sized wear particles (Lt O R1X}), Applying tap water (2 Af4),

Wheel rail contacts (E-#| =)

This study investigated the effectiveness of tap water application in reducing nano-sized wear particles at a wheel-rail
contact interface and its impact on air quality at different train velocities. Airborne wear particles (AWPs) were simulated
using a twin-disk rig at 500, 800, and 1,300 RPM. Mass concentration of nano-sized wear particles was measured using a
fast mobility particle sizer (FMPS) at a sampling frequency of 1 Hz. To simulate various vehicle dynamics and contact
conditions, the slip rate was incrementally increased from 0 to 3%. During wet conditions, water was applied at a rate of 7
L/min. PMO0.1 and PMO0.56 under dry and wet conditions were compared to evaluate the method’s effectiveness. The
analysis showed that the tap water application method improved the air quality by reducing PMO0.56 by at least 74% and
PMO.1 by approximately 80%. In conclusion, the water application method can effectively improve air quality by reducing
generation of nano-sized wear particles. The train velocity affected the generation of nano-sized wear particles under both

conditions.
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Fig. 1 Schematic of experimental setup

Table 1 Chemical compositions of the wheel and rail disks [14]
(Adapted from Ref. 14 on the basis of OA)

Chemical compositions [wt%]

Wheel & rail

C 0.62
Si 0.25
Mn 0.80

0.016

0.017

Cu 0.07
Ni 0.04
Cr 0.10
Mo 0.02

Table 2 Hardness and Initial surface roughness of the wheel and rail
disks [14] (Adapted from Ref. 14 on the basis of OA)

Hardness Initial surface roughness
(HB) (Ra)
Wheel 285 0.24+40.05 um
Rail 293 0.26+0.08 um
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Fig. 2 Particle size distribution for dry and wet conditions
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Fig. 3 Reduction rate at each particle size for each rotational speed
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Table 3 Reduction rates at each rotational speed

Reduction rate [%]

ReM PMO.1 PMO0.56
500 -349.9 73.9
800 79.5 97.4
1,300 79.3 93.6
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