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Development of New Type Snow Fence with Airfoil Snow Plates
for Prevention of Blowing-Snow Disasters

(1st Report, Evaluation of Performance by Blowing-Snow
Simulation in Wind Tunnel)
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The purpose of the present study was to develop a new snow fence with the airfoil snow plates
for the prevention of snowdrifts and improvement of visibility on roadways. The design was in
accordance with aerodynamic principles, and its performance was evaluated in a wind tunnel test in
which natural snow was used to simulate blowing-snow. In general, the snowdrifts and visibility
blockage behind the snow fence was caused by the alternate rolling-up of the bottom gap flow and
the shear layer separated from the top of snow fence. It was found that the alternate rolling-up of
the bottom gap flow and the shear layer separated from the top of snow fence could be prevented by
using airfoil snow plates. On the basis of this finding, the airfoil snow plates with an optimum
configuration were designed for the prevention of alternate rolling-up of their flows. Consequently,
the developed new type snow fence with the airfoil snow plates plates had a high performance in
preventing snowdrifts and improving visibility in comparison with the conventional snow fence.

Key Words: Development of Snow Fence, Airfoil Snow Plates, Blowing-Snow Disasters, Snow-
drifts and Visibility, Blowing-Snow Simulation, Wind Tunnel Test
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Fig.1 Schematic view of blowing-snow wind tunnel
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W ii w ‘
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Type L;?agtt: \7Vf ?:mo)w Profile (t’:s:kness Camber (mm)
600 74.2 139.0
A 650 80.4 150.6
700 86.6 162.2
600 71.6 73.7
B 650 77.6 79.9
700 83.6 86.0

(a) Joukowsky airfoil snow plate

Length of snow| Length of circular| Length of flat | Radius of circular

Type plate L (mm) arc 01 (mm) plate 82 (mm) arc R (mm)
520 300 220 223
A 620 357 263 266
950 547 403 408
520 270 250 264
B 620 322 298 315
950 493 457 483

(b)  Circular arc airfoil snow plate

Fig.3 Configuration of airfoil snow plate
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Fig.4 Comparison of wind tunnel model with full-scale
snow fence for snow drifts
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Table 1- Classification of light and shade distribution
of 256 graded digital image

Classification of light
and shade intensity

I I m N v At

Gradation range 255-2241223-192{191-160 | 159-128| 127-96 95-64
Sign of light
and shade

Type A(W=650mn, 8=60°, n=4) Dark

[} Light

(a) Snow fence with Joukowsky airfoil snow plate

Type A(L=620mm, 8=35°, n=4)

(b) Snow fence with circular arc airfoil snow plate

0 1 2 3 4
x/H

(¢) Conventional snow fence

Fig.5 Density distribution of blowing-snow
for difference of snow plate shape
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Fig. 6 Density distribution of blowing-snow for
difference of snow plate size
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(b) Snow fence with circular arc airfoil snow plate

Fig.7 Density distribution of blowing-snow for
difference of setup angle S of snow plate
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Fig.9 Visualization of flow pattern around snow fence
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Fig.10 Equi-velocity line behind snow fence model
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Fig. 11 Momentum of bottom gap flow of snow fence
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Fig.12 Field observation for full-scale snow fence
model on snow drifts
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