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Our research is about snow accretion on a train. The train travels over snow covered tracks, snow accretes to train bogies. When the
accreted snow dropped off from train bogies, they might damage the railway ground facilities along the tracks, the train devices, etc.

To establish countermeasures against the damage, we have developed a snow accretion simulator. By performing snow accretion
analysis for various modified train shape, we will find the train shape which reduces the amount of accreted snow.
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J  We have validated the results obtained from our snow accretion by comparing them with those obtained from the
experiments by the use the snowfall wind tunnel. Additionally, since this snow accretion simulator is made by the distributed
memory parallel calculation programing, it allows us to solve a very huge calculation model such as a whole train bogie.

Air flow analysis
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v’ Analysis area: 5m X 1m X 1m

v’ Minimum grid spacing: 1mm
v About 1,000,000 steps

v’ 264 nodes of Cray XC50
v Total wall-clock time: Shours

e | Snow accretion analysis

v 188 million grids (1710x440x250)

v’ Analysis area: 5m X 1m X 1m
v About 60 million particles

v’ Particle diameter: 1mm

v 1,000,000 steps

v’ 264 nodes of Cray XC50
v Total wall-clock time: 12hours
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ﬂ Numerical Coupled Analysis Method by Air Flow Analysis and Snow Accretion Analysis

Air flow analysis

Analysis

v Analysis area: 4m X 1m X 1m

v’ 257million grids (1100x500x500)
v’ Minimum grid spacing: 1mm

v About 1,000,000 steps

v’ 264 nodes of Cray XC50

v’ Total wall-clock time: 7hours

\ Snow accretion analysis
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v’ Analysis area: 4m X 1m X 1m
v About 10 million particles

v’ Particle diameter: 1mm

v 1,000,000 steps

v’ 264 nodes of Cray XC50
v Total wall-clock time: 3hours
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— . { Snow accretion analysis J] ~ The expenmenic team realizes the. observed actual phen.omenon for simple and
ir flow analysis small model using the snowfall wind tunnel. The analysis team develops the
by “Airflow simulator” & snow accretion analysis method using Cartesian grid methods and particle
N method. The developed snow accretion simulator is validated by trial and error
_t if max(divv) <a ) - S with the experiment using simple and small models.
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Experiment of snow accretion

Snow accretion analysis and air flow analysis

Transparent particles are flying snow particles. Opacity particles are snow
accretion particles. Colors are velocity magnitude of air flow.
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\__ at snowfall wind tunnel

at Snow and Ice Research Center, National Research Institute for
Earth Science and Disaster Resilience

_J




Supercomputer used in this research
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Communication method between airflow simulator and particle simulator
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Calculation area 0O for Calculation area 2 for Calculation area 3 for Calculation area 0 for Calculation area 2 for Calculation area 3 for
particle simulator particle simulator particle simulator particle simulator particle simulator particle simulator




