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ABSTRACT: Recently, it was predicted that the size of offshore markets will grow as gas prices edge up. This paper presents experimental results
for using strings as a suppression device on a circular cylinder and discusses the various data. A test model was used to investigate the role of
strings by varying the thickness of the strings used to suppress a cylinder’s lateral force taking into account the effect of turbulence promoted. A
substantial amount of experimental data were taken from experiments performed on cylinders at Reynolds number up to a maximum value of 10°.
The suppression of vortex shedding and a lateral force reduction of up to 70% were observed for the cylinder with strings.
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Fy= Cpép V28, Fj, = Cpép V2s 1)
F, : Drag force [N]

F, : Lateral force [N]

C,, : Drag coefficient

C, : Lateral coefficient

p : Fluid density [kg/m’]

V' : Flow velocity [m/s]

S : Projected area [n]
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Re : Reynolds number
v : Coefficient of kinematic viscosity [m%/s]

D : Diameter [m]
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Fig. 3 Theory condition of vortex generation
Table 1 Experimental conditions
V [m/s] |78 Re C,
0.3 0.40 22,500
0.4 0.53 30,000
0.5 0.67 37,500
0.6 0.80 45,000
0.7 0.93 52,500 1.2
0.8 1.07 60,000
0.9 1.20 67,500
1.0 1.33 75,000
1.1 1.47 82,500
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Fig. 4 String position by cases
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Table 2 Experimental Cases

Case DString | DCylinder Position
Case 1 - -
Case 2 0.007 90°
Case 3 0.011 90°
Case 4 0.013 90°
Case 5 0.017 90°
Case 6 0.017 60°
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Force [N]

Velocity [m/s]

Fig. 6 Drag force of cases

Table 3 Comparison of drag force [N]

V [m/s] Theory Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

0.3 3.04 2.8 2.8 2.8 29 3.0 32
0.4 5.40 5.1 4.8 52 5.1 54 5.5
0.5 8.44 8.1 7.9 8.2 8.0 8.6 7.1
0.6 1215 115 112 117 113 117 114
0.7 1654 153 156 160 147 156 17.1
0.8 21.60 200 202 198 190 195 230
0.9 2734 257 247 226 230 245 273
1.0 3375 332 310 275 285 307 358
1.1 40.84 41.0 384 346 354 370 465
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Table 4 Shedding frequency

f, [Hz]
v [vs] .
Experiment St =018 St =021
0.3 0.742 0.72 0.84
0.4 0.977 0.96 1.12
0.5 1.211 1.2 1.4
0.6 1.445 1.44 1.68
0.7 1.687 1.68 1.96
0.8 1.989 1.92 224
0.9 2228 2.16 2.52
1.0 2.499 24 2.8
1.1 2.897 2.64 3.08
0.2
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Fig. 9 Comparison of Lateral force spectrum by cases
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Table 5 Comparison of suppression percentage [%]

V [m/s] Case 2  Case 3 Case 4 Case 5 Case 6
0.3 28 19 9 25 -29
0.4 21 33 15 23 0
0.5 46 41 41 10 -8
0.6 33 49 44 53 47
0.7 29 54 60 62 28
0.8 35 54 52 51 50
0.9 68 75 70 74 58
1.0 66 74 72 77 61

1.1 70 69 68 71 43
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Fig. 12 Lateral force coefficient by cases
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