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A Study on the Creation of Tank Transfer Functions
of the Ocean Engineering Wide Tank

H. Shin, S.K. Kim
School of Transportation Systems Engineering

<Abstract>

The wavemaker and software in the UOU QOcean Engineering Wide Tank provide a complete
package for wave generation and data collection. The wavemaker generates accurate waves and
controls the hardware by “OCEAN" software and “WAVE” language. Both “OCEAN" and “WAVE"
use a Tank Transfer Function to translate output signals to physical wave heights, and this is
kept in the ulsanttf file along with details about the tank depth and the number of paddles and
sarmple devices. The optimized imformation of TTF file was acquired by a lot of experiments.
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Fig 1 UOU Wavemaker

A. 23719 F4 (Composition)

O DA F4 2 (multi-directional absorbing) &3}7)
@ FEA 2" (Drive system)

@ AAl 2" (Control system)

@ vloly A2 Al2€ (Data acquisition system)
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O A4 s o=

* WA Sinedt (Waw Abw

- B3 T Pierson-Moskowitz, JONSWAP, ISSC, ITTC, Bretschneider, Neumann %
@ AW a1 : 20em (0.875Hz ¥ uf)
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- &5 Flap type
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Fig. 3 Carriage with wave probes
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Fig. 4 File Flow Chart

A. #H3d : “OCEAN"E o] &3le] Zddith o] uf ZHudE “usanttf” WA FF314
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Fig. 5 Overview of the UOU Tank System
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Fig. 6 Wave Characteristic Curve of the UOU Ocean
Engineering Wide Tank
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run "test wave” with (10, 256, 1, 32)
makewave single(1.0, 0.06) on 1;
makewave front(32, 0.06) on 1;

end;

¢ 2oy Ad UEY FF <t ZEE  mumber = 10, sampling delay(HE A4
= 256, sample-repeats(Z3 W& 3l) = 1 rampUIE) = 32 £o08 dEHo 9o
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B. sample-delay : %3 ¥ Hlol8 HE5L AFY uwf 74X} Aotk A9 default
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C. sample-repeats : “experiment” 79} ¥tEA g o)t} o] A 9] default g2 1ojt}h
D. front_number @ AFTFE “WAVE" dojolA A& uf FEHoz foldA 7]
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2y Aol ZEaYoA FLF-o WHEgo R A3l HE s

T Ui 29 2309 e FR(frequency), X FE(amplitude, B9 m) £2.2 E97F A
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5 F3 10Hz 3% 0.06mel HEE 64x5¢H 9tE A@9s 2 d#HFkel 22E & F

A} F Z2HAZHL ramp time(23) + sample delay(163&) + “single” 22 repeat time(64%) +
“front” ¥2) repeat time(643%) +ramp down(2x2)9] §o.g8 AAE}

(3) %9 &4

Fole AErv dE REE 4T EASE Fig. 8olM e 2ol Addn

freq. amp(m) phase

oA, 01w 000 00

+

IWANANVANVANA !
[\/ VOV VL 1 0016 -187

v

et

Fig. 8 Wave Synthesis
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Fig. 9 Angled Wave
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() 32538

Fig. 10914 B9 “dlsantif’std & zF AP Z(anglled FH5¥2 o] E(gain)gtd A4
(phase)3t-2 71X 3 gt} 7] ol 5gtelet 3t ZW7IE FAEFATe ol #EY #%ol
t} & o|Egto] FE g AAG. e TEaPgd A AT A 2 HA
sBxo gy REo] FFaA dojuA st FHEe Ygtelth

Rnumber 9

Data:

8 : -0.75,108.62,-2.217 -0.5,153.92,-2.5540 -0.25,269.74,-2.9894 0.0,444.93,-3.4875 #0.25 Hz
10 : -0.75,82.38,-13.641 -0.5,308.35,~14.515 ~0.25,734.76,-13.978 0.0,1562.53,-16.809 # 0.3125Hz
12 : -0.75,74.95,0.1036 ~0.5,479.55,-0.4545 -0.25,64.83,-0.8608 0.0,126.72,-1.6769 # 0.375 Hz
14 : -0.75,17.62,12.44 -0.5,120.62,-12.301 -0.2545.58,-11.7826 0.0,51.72,-4.176 # 0.4375Hz
16 : -0.75,59.73,0.3155 -0543.88,0.3973 -0.25,52.23,-0.3209 0.0,57.39,-1.1605 # 05 Hz
18 © -0.75,17.96,-9.2638 -0.5,7571,-11.346 -0.2543.94,-12.353  0.0,43.25,3.6914 # 0.5625Hz
20 : -0.75,40.58,-0.6713 -0.5,36.29,-0.6498 -0.2542.89,-1.3402 0.0,39.99,-2.8868 # 0.625 Hz
22 © -0.75,67.78,-11.657 -0.5,45.00,-12.145 -0.2535.69,-0.7622 0.0,41.14,-1.9756 # 0.6875Hz

.\_%Q.\,
Fig. 10 “ulsan.ttf” File
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Table 1 Accuracy of the “ulsan.ttf” File

ANGLE
Foumber [ 2 (rad) 0.5(rad) 0.25(rad) 0.0(rad)
(HZ)
4 |PHASE| u |PHASE| x |PHASE| g« |PHASE
8(0.25) 0.991 0.008 0.994 -0.0017 | 0.990 -0.010 1.078 -0.057
10(0.3125) | 1.009 -3.14 1.011 -0.0418 | 1.007 3.136 1.008 3.089
12(0.375) 1.000 -0.002 0.992 0.0055 0.987 -0.005 1.000 0.0217
1404375) | 1013 | 0001 | 1012 | 00077 | 1012 | 0008 | 0979 | 00016
1605 | 0992 | 0010 | 0995 | 00037 | 098 | 0008 | 0994 | 0.0049
18(0.5625) | 1.017 -0.016 1.050 -0.0032 | 1.040 0.045 1.002 -0.0038
20(0.625) 0.988 0.0174 # 0.999 0.0067 0.982 0.0101 1.000 0.0125
22(06875) | 1.014 -0.0313 1.007 | -0.0338 | 0.962 0.0943 1.038 0.0104
24(0.75) 1.002 0.0163 0.988 0.0038 1.016 | -0.0429 0.94 0.0075 |
26(0.8125) | 1.044 -0.0629 0.999 -0.0178 | 0.991 0.0175 1.006 0.0162 "
28(0.875) 1.009 0.0227 0.981 0.0463 0.992 0.0707 1.010 0.0042 :
30(0.9375) | 1.023 00122 1.034 0.0526 1.001 -0.0472 1.016 0.3813
32(1.0) 1.024 0.3716 1.027 0.004 1.000 0.038 1.021 -0.057
34(1.062) 0.980 -0.1293 1.033 -0.0396 | 1.002 -0.0451 1.013 0.0261
36(1.125) | 099 | 00133 | 0984 | -00353 | 1037 | 3105 | 1011 | 00362
38(1.18%) 1.008 L-O‘llﬁl L 0.990 -0.0826 | 1.003 | -0.1517 | 0.9882 0.0413
40(1.25) 0.996 ! 0.0459 0.999 0.0106 0.973 0.0694 0.9911 0.4241
42(1.312) : 0.996 0.09 0987 | 0.0556 0.987 0.1504 : 0.9991 0.054
44(1375) | 0958 | 0163 | 0962 | -0633 | 1032 | 01793 | 0983 | -0.2572
46(1.43R) 1.101 -0.1266 1.013 -0.3391 | 1.083 | -0.0009 ! 1.083 -0.0788
48(1.5) 0.991 0.3176 0.964 -0.0344 | 1.061 0.1036 1.017 -0.0775
50(1562) | 1103 | 02391 | 1133 | 01691 | 116 | 0333 | 105 | 01993
52(1.625) 1.028 0.1677 09711 0.0247 | 06129 2658 0.9415 | -0.6545
54(1.688) 1.26 0.3507 0.605 09254 | 09923 | -2591 | 1.001 0.1963
56(1.75) 0.946 01167 1.048 | 0.2675 1 1.096 0.2989 1139 ! -0.1435
5%(1.812) 1.067 0.0617 0.1927 0.8%94 {043555 -0.1983 1.017 0.6024
60(1.875) 0611 -1.827 0.9311 | -0.1099 0.97 0.3798 0.8693 | -0.4155
62(1.938) 0.669 | -0.1581 1.213 0.7845 | 0.8293 -1.1 0.8173 0.088
64(2.0) 0.734 } 0.2796 i 0.5248 | -0.9383 | 0.887 0.6007 1.171 0.009
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Fig. 11 Confidence Area (angle=0.25rad)
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