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Development of a Simulation Method for Snow Deposition on Vehicle Underfloor Components
by Coupled LBM and MPFI Particle Method
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We have coupled MPFI particle method and LBM to analyze snow deposition on vehicle underfloor
components. Since under-floor parts of a vehicle are greatly affected by aerodynamic forces when the
vehicle is running, predicting the behavior and location of snow deposition on under-floor parts of a
vehicle is an important issue from the viewpoint of improving vehicle performance and durability. In the
proposed method, the fluid behavior around the underfloor of an automobile is analyzed using LBM, and
based on the results, the motion and adhesion behavior of snow are analyzed using the MPFI particle
method. The analytical results were validated by comparing them with experimental data.
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Ana_ly'sis Unit Setting

conditions value
Water height mm 70
Flow velocity km/h 50
Tilt angle deg 0
Particle contact deg 70

angle
Slip coefficient for i 4
wall surface

Particle size mm 10

Wind speed m/s 0,13.8
Grid size mm 40
Minimum grid size mm 10
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Snow height:50[mm)]
Particle size:10[mm]
Flow velocity:80[km/h]
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Anally.sis Unit Setting value
conditions
Snow height mm 50
Flow velocity km/h 80
Tilt angle deg 0
plastic viscosity Pa-s 1-100
Adhesion Pa 1.E-6 - 1.E+1
Internal friction deg 0
angle
Particle size mm 10
Wind speed m/s 22.2
Grid size mm 40
Minimum grid size mm 10
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i4§ = Ana]y_sw Unit Setting
o conditions value

;gofg Snow height mm 50

© E5 Flow velocity km/h 80

" <§§ Tilt angle deg 0

o = plastic viscosity Pa-s 5
Adhesion Pa 1.E-5

Internal friction deg 0

angle

Particle size mm 10
-8 /NTA—RRATAIZHEITEHEEDIER Wind speed m/s 22.2
Grid size mm 40

Minimum grid size mm 10
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