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Exhaust Pipe Modifications to Reduce Soot Staining on Vehicle Bodies
Based on Roof-level Exhaust Flow Simulations of Diesel Railcars

Natsuki HARADA Yuhei NOGUCHI Yuto ARAKI Tokuzo MIYACHI

Exhaust gas emitted from diesel railcars can sometimes cause soot staining on surface of car body.
Computational fluid dynamics (CFD) simulations were conducted in this study to investigate the exhaust
flow around a car body and to analyze both the causes of soot staining and its countermeasures. Based on
the findings from CFD simulations, the exhaust pipes of the actual car were modified. The degree of staining
with and without the countermeasure was evaluated based on the image brightness of the car body. As a
result, the modified exhaust pipe reduced soot staining on the car body surface.
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Neutral Temperature Characteristics of Continuous Welded Rail Based on Rail Creeping Surveys and
Long-Term Axial Force Measurements

Shingo MATSUTANI Yuki NISHINOMIYA
Shingo TAMAGAWA Akito HOSOMI

Continuous welded rail management controls rail axial force using its equivalent temperature, taking into
account rail creeping and maintenance work. Furthermore, changes in neutral temperature are appropriately
updated after resetting. However, track buckling has still occurred, even under such management,
suggesting that unexpected rail axial forces may be generated by temporal changes in neutral temperature
after resetting. This study analyzed changes in the amount of rail creeping, focusing on the track structures,
and measured the axial force and temperature over a long term from the time of long-welded rail installation
to understand the variations in neutral temperature characteristics. As a result, the authors confirmed the
quantitative impact of the factors contributing to rail creeping and found that the possibility of a large rail
axial force occurring due to temporal changes in the neutral temperature after resetting is low.
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Long-Term Continuous Day-and-Night Analysis of Rail Temperature
Using an All-Sphere Visible Element

Fumihiro URAKAWA Tsutomu WATANABE

This paper proposes a method for long-term, continuous day-and-night analysis of rail temperature. The
method is based on a weakly coupled framework that combines detailed thermal evaluation of solar and
longwave radiation with heat conduction analysis, using an all-sphere visible element. Atmospheric
attenuation of longwave radiation and reflected radiation from surrounding objects is modeled using the
Lambert—Beer law, with absorption coefficients adjusted for seasonal water vapor conditions. Validation
against field measurements showed that the RMSE of the analyzed rail temperature ranged from 1.4 °C to
2.5 °C in summer and 1.6 °C to 2.1 °C in winter.
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