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Wind tunnel experiments on optimal wind protection fence that minimizes the spray
transport to the downstream

* ** ** ** *k*k

Norio TANAKA, Toshimitsu TAKAGI Norikazu YAMAZAKI, Toshio KODAMA
and Junji YAGISAWA

For decreasing the spray flux by wave-breaking at the shoreline to the landward area, the optimal wind
protection fence structure was discussed. For minimizing the salt-spray flux through the fence, the structure
with two low circular or L-shaped cylinders in staggered grid arrangement was selected and wind tunnel
experiments were conducted with different spacing for cross-stream and stream-wise direction. The salt spray
amount settling at the fence and passing through the fence were measured. The spray volume getting through
or blowing up the fence was quantified by colored water with dye. The water was sprayed with a sprayer and
collected by gauzes setting at downstream points. For the subsidence volume at the bottom in downstream, a
tray was put and the mass of the subsiding water was measured. Considering the loss by blowing upward of the
fence, the appropriate arrangement was found as “the two rows of circular cylinders with staggered, 1D
cross-stream spacing and 1D-2D stream-wise length, where D is the diameter of a circular cylinder’. This

amount of the subsidence is about 90% and more than the value of previous-existed fence structure, 70%.
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Fig.1 Experimental apparatus and the roughness arrangement, (a)Experiment-A (real scale experiment) (b-1)
Eiffel-type wind tunnel for Experiment-B and Experiment-C (b-2) Experiment-B (large (circular or L-shaped)
cylinders made of vinyl chloride or steel, no upward flow over the roughness), (c-1) Experiment-C (small circular

cylinders made of smooth wood) (c-2) Wind velocity measurement points in Experiment-C



TR B 2 i/ NS D Rl P 7 = > AREIE BT 5 JaR 52k

Table 1 Arrangement of roughness and measurement item (Experiment-B, Experiment-C)

Arrangement of roughness
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Fig.2 Characteristics of flow and spray amount around

each model fence (Experiment-A), (a) Flow velocity in

front of and behind a model fence, (b) Spray amount
behind the model fence (GZ1 is set at 6 m)
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for each fence

100%
g
g 80%
«©
g
F
o 60%
=
k]
[
g 40 |
8
b OPassing
g 20% - OOver
§ W Attached or set
e

0% : : : :

H-fence S-fence P-fence CC-3D-6L CC-2D- L CC-1D- L CC-1D- L

Fig.5 Percentage decrease of the spray flux in a wind
tunnel. ‘Attached or set’ means attached to the model
or set to the bottom. ‘Passing’ means ‘transported spray
to the downstream of the wind tunnel. ‘Over’ means

‘transported over the model fence’ (experiment-A)
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Fig.6 Percentage decrease of the spray flux at each fence.
‘Attached’ means attached to the model or sunk at the

fence position (Experiment-B)
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