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Numerical simulation of the snowdrift around a snow fence by a particle method
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Flow with snowfall past a snow fence is computed numerically and the generation of the snowdrift isinvestigated.

The numerical method employed in this study can be divided into the following four parts: calculation of the air
flow around the snow fence by using the MAC method with a generalized coordinate system ; calculation of the
movement of the snowfal ; estimation of the snow transfer on the ground ; determination of the shape of the

snow surface. These computational procedures are repeated in every time step since the shape of the region is changed

dueto .ltisstep that is newly developed in this study. The results are compared with the field observation and

the agreement is satisfactory.
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Fig.2 Model snow fence for test calculations
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Fig.3 Flat snow fence
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Fig.5 Snowdrift near the snow fence of fig.2
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Fig.6 Velocity field near the snow fence of fig.2
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Fig.2 ,

v =0.26m/s,v =10m/s, ¢ =0.8m,c=3.0
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Table 1 parameters
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Table 1 ,
Table 2

air

SNnow

condition of
calculation

time increment:

0.001

criterion of convergence:€

0.00001

time interval of snowfall

(hr)

velocity profile
at left boundary

log-low

Reynolds number :Re 100

precipitation (mm/hr)

18.7

velocity of the snow

particle without wind
vim/s

0.26

snow density at the
ground: r (kg / m?)

100

viscosity:v  (m?/s) 0.28

standard deviation:o (m)

0.8

snow density in air

r (kg | m®)

0.02

roughness parameter
zo(cm)

0.1

Constants:c in eq.(15)

t(s) in eq.(5)

0.00

*: L=4m( ),

/v = /

V= m/s

Copyright © 2000 by JSCFD




D07-4

Table

, 18.7mm/hr,
Y o=10m, Y, Uy=10m/s,
0.26m/sec, 2hr, 100kg/m >

18.7x 2/100m=37.4cm

Fig.7 Velocity field near the snow fence of fig.3
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Fig.8 Velocity field near the snow fence of fig.4
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Fig.9 Snowdrift near the snow fence of fig.3
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