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I. EXPERIMENTAL CASES

The experimental set-up is based on a smooth cylinder
with a diameter D = 200mm. The marine growth
repartition all around the cylinder is represented by 6
spheres with a constant diameter D;, going inside the
cylinder by one third of their diameters (figure 1). With
this given repartition, the diameter of the sphere is
D; = 120mm and the maximum external diameter is
Dipar = D +2 x 2Dy /3 = 360mm.

Figure 1: Schematic of the main cylinder (grey) and the
marine growth repartition (orange) used for the tests

Two different marine growth have been tested: smooth
spheres (figure 3a) and rough spheres (figure 3b). The
roughness is obtained by subtracting the volume of small
spheres with a diameter of 22mm, going inside the main
sphere by one sixth of their diameters and distributed all
around it.

The main cylinder length is L = 2091mm. This length
enables to have an exact number of spheres distributed all
along. The mean depth of the cylinder is 1m, i.e. located
in the centre of the tank. The weight of the cylinder (with
the mounting equipment) is 19kg, without spheres. With
the spheres, the total weight is then 107kg.

An hexapod id used to impose motions to the cylinder
(figure 3). The cylinder is fixed to the hexapod through
a support structure, including three load-cells. Two 6-
components load-cells are used on each side of the
cylinder and located inside it. One bigger 6-components
load-cell is positioned between the support and the
hexapod (figure 2).

Figure 2: Schematic of the global set-up with axis system
for the three load-cells (in black) and the main axis
system (in red).

During the tests, the starboard side load-cell inside the
cylinder has been damaged. Finally, only the port side
(on the right hand side on figure 2) and the top load-cells
can be used.

The forces acquisition is recorded in synchronisation
with the motions imposed by the hexapod. The acqui-



(b) with rough spheres

Figure 3: Experimental set-up in the flume tank of Ifremer at Boulogne-sur-mer

sition time is 100s for the pure current cases and 40
oscillation periods for cases with motions. The sample
frequency is fs = 100H z.

Three main testing configurations have been carried
out. The first one is the pure current case, with flow
velocities between U = 0.15m/s and U = 1.556m/s.
The second configuration concerns the pure motion case.
For these tests, the imposed motions are sine functions
with amplitude A, (for surge) and frequency f. Both
are chosen in order to be lower than the maximum
loads accepted by the load-cells and lower than the
maximum acceleration allowed by the hexapod. Table I
gives the different values for A, and f, for all the tested

cases. The corresponding Keulegan-Carpenter number,
Reynolds number and [ ratio (equation 1) are given as
well, with D = 200mm.
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All these three test cases have been performed on the
smooth cylinder, the cylinder with smooth balls and the
cylinder with rough balls.



Table I: Studied parameters for the motion cases

Ay [m] f[Hz] K¢ Re/10* B
0.121 0.079 38 1.2 3158
0.185 0052 58 1.2 2069
0.248 0.038 7.8 12 1538
0.312 0.031 98 1.2 1224
0.376 0.025 11.8 1.2 1017
0.439 0.022 138 1.2 870
0.121 0316 3.8 4.8 12632
0.185 0207 58 4.8 8276
0.248 0.154 78 48 6154
0.312 0122 98 4.8 4898
0.376 0.102  11.8 48 4068
0.439 0.087 13.8 4.8 3478
0.121 0.553 3.8 8.4 22105
0.185 0362 58 8.4 14483
0.248 0269 7.8 8.4 10769
0312 0214 98 8.4 8571
0.376 0.178  11.8 8.4 7119
0.439 0.152 138 8.4 6087
0.121 0789 3.8 120 31579
0.185 0517 58 120 20690
0.248 0385 7.8 120 15385
0.312 0306 9.8 120 12245
0.376 0254 11.8 120 10169
0.439 0217  13.8 12.0 8696
0.175 0709 55 156 28364
0.229 0542 72 156 21667
0.283 0438 89 15.6 17528
0.337 0368  10.6 15.6 14717
0.392 0317 123 15.6 12683
0.446 0279  14.0 15.6 11143
0.286 0.533 9.0 192 21333
0.318 0.480  10.0 19.2 19200
0.350 0436 110 19.2 17455
0.382 0.400 120 19.2 16000
0.414 0369  13.0 19.2 14769
0.446 0343 140 19.2 13714

II. INFORMATIONS ON THE FILES

The raw data are recorded in ASCII files (.txt
extension). For pure current cases, one file is provided
for a given configuration, named runXXX.txt. For
pure motion and current + motion tests, two files are
provided: one for the forces of the load-cells, named
runXXX.txt, and another one for the motions of the
hexapod, named mot ionXXX.txt.

The content of the forces files is constituted of 18
columns including:

e 6 columns for the port side load-cell with F, F),
and F), the three forces expressed in N and M,,
M, and M, the three moments expressed in [N.m.
The axis system is the one shown on figure 2.

e 6 columns for the starboard side load-cell with the
same components. Note that this load-cell has been

broken during the tests. We advice not to use the
data coming from this load-cell.

e 6 columns for the top load-cell with the same
components and expressed with the same units.

The content of the hexapod files are constituted of 7
columns including:
¢ the time,
o the 3 translations, expressed in mm and given in
the main axis system (shown in red on figure 2),
o the 3 rotations, expressed in deg and given in the
same axis system.

The following pages sum up all the provided files and
give their corresponding name and testing configuration,
for each test.



pure current

smooth cylinder with smooth balls with rough balls
U [m/s] name U [m/s] name U [m/s] name
0.00 zeroO1 0.00 zero23 0.00 zero35
0.20 run001 0.20 runl107 0.20 run201
0.40 run002 0.40 run108 0.40 run202
0.60 run003 0.60 run109 0.60 run203
0.80 run004 0.80 runl10 0.80 run204
1.00 run005 1.00 runlll 1.00 run205
1.10 run006 1.10 runlli2 1.10 run206
1.20 run007 1.20 runlli3 1.20 run207
1.30 run008 1.30 runllsg 1.30 run208
0.00 zero02 0.00 zero24 0.00 zero36
0.00 zero03 0.00 zero25 0.00 zero37
0.20 run009 0.20 runlls 0.20 run209
0.30 run010 0.30 runlleé 0.30 run210
0.40 run011 0.40 runll7 0.40 run211
0.50 run012 0.50 runll8 0.50 run212
0.60 run013 0.60 runl19 0.60 run213
0.70 run014 0.70 run120 0.70 run214
0.80 run015 0.80 runl21l 0.80 run215
0.90 run016 0.90 runl22 0.90 run216
1.00 run017 1.00 runl23 1.00 run217
1.10 run018 1.10 runl24 1.10 run218
1.20 run019 1.20 runl2s 1.20 run219
1.30 run020 1.30 runl26 1.30 run220
1.40 run021 1.40 runl27 1.40 run221
1.50 run022 1.50 runl28 1.50 run222
0.00 zero04 1.40 runl29 1.40 run223
0.00 zero05 1.30 run130 1.30 run224
1.55 run023 1.20 runl31l 1.20 run225
1.45 run024 1.10 runl32 1.10 run226
1.35 run025 1.00 runl33 1.00 run227
1.25 run026 0.90 runl34 0.90 run228
1.15 run027 0.80 runl35 0.80 run229
1.05 run028 0.70 runl36 0.70 run230
0.95 run029 0.60 runl37 0.60 run231
0.85 run030 0.50 runl3s 0.50 run232
0.75 run031 0.40 runl39 0.40 run233
0.65 run032 0.30 runl40 0.30 run234
0.55 run033 0.20 runlsl 0.20 run235
0.45 run034 0.00 zero26 0.00 zero38
0.35 run035 0.00 zero27 0.00 zero39
0.25 run036 1.55 runl4?2 1.55 run236
0.15 run037 1.45 runl43 1.45 run237
0.00 zero06 1.35 runl44 1.35 run238
1.25 runl45 1.25 run239
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pure current

1.15 runl4eé 1.15 run240
1.05 runl47 1.05 run241
0.95 runl48 0.95 run242
0.85 run149 0.85 run243
0.75 runls0 0.75 run244
0.65 runl51 0.65 run245
0.55 runl5s2 0.55 run246
0.45 runl53 0.45 run247
0.35 runls4 0.35 run248
0.25 runl5s5 0.25 run249
0.15 runls6 0.15 run250
0.00 zero28 0.00 zero40
0.00 zero29 0.00 zero4l
0.15 runls7 0.15 run251
0.25 runls8 0.25 run252
0.35 runl59 0.35 run253
0.45 runleo 0.45 run254
0.55 runlél 0.55 run255
0.65 runle2 0.65 run256
0.75 runle3 0.75 run257
0.85 runle4 0.85 run258
0.95 runles 0.95 run259
1.05 runlee6 1.05 run260
1.15 runle7 1.15 run261
1.25 runle8 1.25 run262
1.35 runl69 1.35 run263
1.45 runl70 1.45 run264
1.55 runl7i 1.55 run265
0.00 zero30 0.00 zero42
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pure translations

smooth cylinder

U [m/s] name A [mm] f [Hz] translation

0.00 zero65 0 0.000

0.00 run506 121 0.079 surge
0.00 run507 185 0.052 surge
0.00 run508 248 0.038 surge
0.00 run509 312 0.031 surge
0.00 runs510 376 0.025 surge
0.00 run511 439 0.022 surge
0.00 run512 121 0.316 surge
0.00 run513 185 0.207 surge
0.00 run514 248 0.154 surge
0.00 run515 312 0.122 surge
0.00 run516 376 0.102 surge
0.00 runs517 439 0.087 surge

000 | wnsio | s | oz | swge |
000 | wnsz | w2 | oza | swge |
000 | wnezs | 43 | o2 | suge |
000 | rnszs | s | os17 | swge |
000 | wnszr | w2 | 06 | swge |
“000 | wneo | 43 | 0217 | suge |

000 | wmsar | 229 | osez | swge |
000 | wnsas | s | oss | swge |
000 | wnsas | ass | 0219 | swge |
000 | wnsar | ws | oas0 | swge |
000 | wnsas | s | o0 | swge |
000 | wnser | ass | o33 | swge |
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pure translations

with smooth balls

U [m/s] name A [mm] f [Hz] translation

0.00 zero77 0 0.000

0.00 run642 121 0.079 surge
0.00 run643 185 0.052 surge
0.00 run644 248 0.038 surge
0.00 run645 312 0.031 surge
0.00 run646 376 0.025 surge
0.00 rune47 439 0.022 surge
0.00 run648 121 0.316 surge
0.00 run649 185 0.207 surge
0.00 run650 248 0.154 surge
0.00 rune51 312 0.122 surge
0.00 run652 376 0.102 surge
0.00 run653 439 0.087 surge

000 | rness | s | oz | swge |
000 | wnesr | w2 | oza | swge |
000 | wneso | 43 | o2 | suge |
000 | oL | s | 0517 | swge |
000 | mness | sz | 006 | swge |
“000 | wnees | 43 | 0217 | suge |

000 | neer | 229 | osaz | swge |
000 | meeo | s | oss | swge |
000 | wners | ass | 0219 | suge |
000 | wnera | ws | oas0 | swge |
000 | wners | s | o0 | swge |
000 | wnerr | ass | oasz | swge |
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pure translations

with rough balls

U [m/s] name A [mm] f [Hz] translation

0.00 zero43 0 0.000

0.00 run266 121 0.079 surge
0.00 run267 185 0.052 surge
0.00 run268 248 0.038 surge
0.00 run269 312 0.031 surge
0.00 run270 376 0.025 surge
0.00 run271 439 0.022 surge
0.00 zero44 0 0.000

0.00 zero45s 0 0.000

0.00 run272 121 0.316 surge
0.00 run273 185 0.207 surge
0.00 run274 248 0.154 surge
0.00 run275 312 0.122 surge
0.00 run276 376 0.102 surge
0.00 run277 439 0.087 surge
0.00 zero46 0 0.000

0.00 zero47 0 0.000

000 | wnzrs | 185 | o | swge
000 | w1 | 12 | o218 | oswge
000 | wnoss | 4 | oz | swge
000 | wnass | 1s5 | osi7 | swge
000 | wnoer | 312 | o6 | swge
000 | wnoes | 4w | oar7 | swge
I R T L

000 | wnesr | 229 | osez | swge |
000 | wmess | s | oses | swge |
000 | wnoss | ass | 0219 | suge |
000 | wmesr | wms | o0 | swge |
000 | wmase | s | oo | swge |
000 | wnaor | ass | o33 | swge |
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current + translations
smooth cylinder

A [mm] f[Hz]

U [m/s] name translation

0.00 zero63 0 0.000

0.00 zero61 0 0.000

0.40 run452 121 0.079 surge
0.40 run453 185 0.052 surge
0.40 run454 248 0.038 surge
0.40 run455 312 0.031 surge
0.40 run456 376 0.025 surge
0.40 run4s57 439 0.022 surge
0.40 run458 121 0.316 surge
0.40 run459 185 0.207 surge
0.40 run460 248 0.154 surge
0.40 run46l 312 0.122 surge
0.40 run462 376 0.102 surge
0.40 run463 439 0.087 surge
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current + translations

0.40 run47s 439 0.217 surge

0.00 zero59 0 0.000

0.80 run416 121 0.079 surge
0.80 run4l7 185 0.052 surge
0.80 run418 248 0.038 surge
0.80 run419 312 0.031 surge
0.80 run420 376 0.025 surge
0.80 run421 439 0.022 surge
0.80 run422 121 0.316 surge
0.80 run423 185 0.207 surge
0.80 run424 248 0.154 surge
0.80 run425 312 0.122 surge
0.80 run426 376 0.102 surge
0.80 run427 439 0.087 surge
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current + translations

0.80 run447 318 0.480 surge
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current + translations
with smooth balls

A [mm] f[Hz]

U [m/s] name translation

0.00 zero71 0 0.000

0.00 zero73 0 0.000

0.40 runs596 121 0.079 surge
0.40 run597 185 0.052 surge
0.40 run598 248 0.038 surge
0.40 runs599 312 0.031 surge
0.40 run600 376 0.025 surge
0.40 run601 439 0.022 surge
0.40 run602 121 0.316 surge
0.40 run603 185 0.207 surge
0.40 run604 248 0.154 surge
0.40 run605 312 0.122 surge
0.40 run606 376 0.102 surge
0.40 runé07 439 0.087 surge
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current + translations

0.40 run619 439 0.217 surge

0.00 zero67 0 0.000

0.80 run542 121 0.079 surge
0.80 run543 185 0.052 surge
0.80 run544 248 0.038 surge
0.80 run545 312 0.031 surge
0.80 run546 376 0.025 surge
0.80 runs547 439 0.022 surge
0.80 run548 121 0.316 surge
0.80 runs549 185 0.207 surge
0.80 run550 248 0.154 surge
0.80 runs551 312 0.122 surge
0.80 runs552 376 0.102 surge
0.80 runs553 439 0.087 surge
0.00 zero68 0 0.000

0.00 zero69 0 0.000
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current + translations

0.80 run571 446 0.279 surge

U [m/s] name A [mm] f [HZ] translation

0.00 zero76 0 0.000
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current + translations

with rough balls

U [m/s] name A [mm] f [Hz] translation

0.00 zeros57 0 0.000

0.00 zero51 0 0.000

0.40 run302 121 0.316 surge
0.40 run303 185 0.207 surge
0.40 run304 248 0.154 surge
0.40 run305 312 0.122 surge
0.40 run306 376 0.102 surge
0.40 run307 439 0.087 surge
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current + translations

0.40 run325 446 0.279 surge

0.00 zero55 0 0.000

0.80 run362 121 0.079 surge
0.80 run363 185 0.052 surge
0.80 run364 248 0.038 surge
0.80 run365 312 0.031 surge
0.80 run366 376 0.025 surge
0.80 run367 439 0.022 surge
0.80 run368 121 0.316 surge
0.80 run369 185 0.207 surge
0.80 run370 248 0.154 surge
0.80 run371 312 0.122 surge
0.80 run372 376 0.102 surge
0.80 run373 439 0.087 surge
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support blank

U [m/s] name
0.00 zero31l
0.15 runl7z2
0.25 runl73
0.35 runl7z4
0.45 runl7s
0.55 runl76
0.65 runl77
0.75 runl7z8
0.85 runl79
0.95 runl80
1.05 runl8l
1.15 runl82
1.25 runl83
1.35 runlg4
1.45 runl8s
1.55 runl86
0.00 zero32
0.00 zero33
1.50 runl87
1.40 runl88
1.30 runl89
1.20 run190
1.10 runl9l
1.00 run192
0.90 runl93
0.80 runl94
0.70 runl95
0.60 runl96
0.50 runl97
0.40 run198
0.30 run199
0.20 run200
0.00 zero34
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