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Objective and Motivation

Snow is accreted to the bogies of running trains in the snowy area (see the figure on the right). When the lump of
snow falls off the bogies, it might damage railway ground facilities along to tracks, vehicles, and people’s houses along
the railway line. To prevent such damage, snow accretion on the bogies is removed by human power at stations.
Though the various facilities and houses in the snowy area often suffered from the snow accretion damage, the snow

accretion mechanism has not yet been made clear.

To establish countermeasures against the snow accretion damage, we have developed a simulator of realizing the
snow accretion process in the following steps. Firstly, air flow analysis is performed by “Airflow simulator” developed
by RTRI (Railway Technical Research Institute). Secondly, trajectory of flying snow is calculated by Basset-Boussinesq-
Oseen equation using distribution of velocity of air flow. Thirdly, snow accretion analysis is performed by “Particle
simulator” developed by RTRI. The bogie shape changed by snow accretion is take into consideration to the boundary

conditions of the air flow analysis.

In this year, snow accretion analysis for simple cubic shapes has been performed in order to aim at development of

simulation system of analyzing the snow accretion process and its validation.
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Result of air flow analysis

Sectional view of velocity magnitude at y=Om and z=0.02m.
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Condition of air flow analysis

Analysis conditions

v’ Analysis area: 2.5m X 1m X 1m

v 140 million grids (700x500x400)

v’ Minimum grid spacing: 1Imm

v’ Time: 10s, dt;: 10%s

v About 200,000 steps (including balancing loop)
Computational performances

v 1,200 nodes of K computer

v’ Total wall-clock time: 6,000s

Result of snow accretion analysis and air flow analysis

Transparent particles are flying snow particles. Opacity particles are snow accretion particles.

Condition of snow accretion analysis

Analysis conditions
v’ Analysis area: 1m X 0.4m X 0.4m
v 5 million particles
v’ Particle diameter: 1mm
v’ Time: 10s, dt;: 10%s
v/ 100,000 steps
Computational performances
v 1,200 nodes of K computer
v’ Total wall-clock time: 800s
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Supercomputer used in this research

Top500 HPCG

System Site |Processor (peak FLOPS)| Nodes (June | (June
17) 17)

K computer | RIKEN z'g_gg'rzes(?;:c:éggg" 88,128 8 1
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