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Basic Studies on the Plane Net set into the flowing Water-III
Coefficent of Water Resistance on the Metalic Net Model

Takehiko ImAr*

Abstract

This experiment was made on the four kinds of metalic model nets equally com-
posed of cylindrical brass-bars (dia.=4.015mm, length of leg=80 mm) with nine me-
shes respectively.

But the hanging-in coefficient is varied as a hanging-angle ¢=45°; ¢=37"; ¢=30°;
¢=20° in each net model.

The experimental methods are similar to those described on the previous report.
The results obtained are as follows:

1) It is possible to denote drag-coefficient Cp, lift-coefficient C;, and friction-coeffi-
cient Cr in the following equations:

Cp=0.943 sins’2 0
C.=0.962 sins’z ¢
Where 6 is attack angle of net model.
Cr=Ksind 0’ cos®'2 0’
Where 6’=0.643 (6+50°)
Kis=2.44; K5;=1.74; K;,=1.55; K,=1.21

2) The friction effect on the net model showed comparatively large value at the
small attack angle respectively.

Accordingly it was ascertained that in case of the trawl net showing small attack
angle, the elimination of the friction effect was not possible, and that in the respec-
tive case the friction-coefficient depended on the hanging angle as showed in Fig. 4.
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Fig. 1. Schematic drawing of the experimental equipments for
measuring water-resistance of the net model.
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Cr=Cppecos 0—C., sin 0 (2.3)
Cp=Cpu—Crecost 2.4

Table Empirical value of Cp, C,, and Cr at the respective
attack-angle on each net model.

Attack Cp C, Cr
angl

() |p=45° ¢=37° ¢=30° ¢=20° ¢=45° p=37° ¢=30° ¢=20° ¢=45° ¢=37° ¢=30° ¢=20°

0 .000 .000 .000 .000 —.010 —.021 —.030 —.015 .279  .206 .176 .123

5 .006 .003 .001 .001 .065 .030 —.013 .016 .302 .231 .181 .132
10 .023 .017 .007 .008 .132  .098 .057 .043 .332  .251 .204 .149
15 .050 .042 .029 .025 .187  .157  .107 . 092 .361  .247 .218 .162
20 .095 .079 .056 .053 .270  .216 .154 .146 .368 .232 .221 .167
25 .147 129 .102 .099 .315  .277  .220 .213 .316 .240 .220 .173
30 .208 .188 .157 .128 .360 .326 .272 .279 .310 .223 .218 .203
35 .279  .247 .230 .230 .399 .352 .277 .329 .305 .220 .209 .164
40 .360 .318 .311 .302 .428 .378 .370 .359 .278  .204 .196 .159
45 .433 .398 .378 .377 .433 .398 .378 .377 .252  .192  .183 .142
50 .519 .487 .462 .463 .435 .409 .3883 .388 .25 .179  .152  .124
55 .600 .575 .625 .528 .420 .403 .38 .370 .226  .155  .115 .082
60 .683 .644 .692 .678 .395 .872 .377 .392 .181  .127 .077 .069
65 .762  .700 .745 .759 .395 .326 .348 .354 .153 .073 .041 .052
70 .816 .792 .801 .868 .279 .288 .291 .316 .112 .059 —. 018 .009
75 .868 .839 .831 .924 .232  .225 .223 .248 .067 .036 —.052 .011
80 .897 .882 .834 .955 .158 .156 .158 .168 .036 .005 —.079 —.005
85 .930 .884 .901 .973 .097 .077 .078 .085 —.008 —.019 —.110 —.049
90 .948 .880 .897 1.003 .000 .000 .000 .000 —.046 —.034 —.129 —.100

Cp: drag-coefficent C,: lift-coefficent Cp: friction-coefficent
¢ : half angle between two adjacent bars of mesh
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Fig. 2. Relationship between the drag-

coefficient and the attack angle of
the net model.

Dott denots empirical value and
continuous curve denots empirical
equation.
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Fig. 3. Relationship between the lift-

coefficient and the attack angle of
the net model.

Dott denots empirical value and
continuous curve denots empirical
equation.

C.=Crn+Cresin g 2.5)
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Fig. 4. Relationship between the fric-
tion-coefficient and attack angle of
the net model.

Dott denots empirical value and
continuous curve denots empirical
equation.
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Fig. 5. Relationship between resistance-coefficient and the attack
angle of the net model.
Dott denots empirical value and curve denots empirical
equation.
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CR=1/CDm2+CLm2A (2. 9)

—% (2.6), (2.7), 2.8) XK»poWHLTE Cr B TRL .
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