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This study focuses on measuring the relative wave elevation around the KSUPRAMAX—0O ship and comparing it with numerical
analysis results (potential and computational fluid dynamics), The relative wave elevation is a good indicator of the pressure
distribution on the ship’s surface, which is affected by the ship’s motion, incident waves, and distributed waves, Prior to
measuring the relative wave elevation, a comparative test was conducted on resistance type, capacitance type, and ultrasonic
type wave probe to measure the relative wave elevation, and it was confirmed that the resistance type wave probe was suitable
for measuring the relative wave elevation, A model test was performed at low speed and design speed using resistance type
wave probe and compared with the results of numerical analysis result, As for the motion response, it was confirmed that the
result of experiments and the result of the numerical analysis were in good agreement, The relative wave elevation showed a
similar trend between the experiment and the computational fluid dynamics, but the potential analysis result showed a difference

from the experiment in design speed.
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Table 1 Comparison of wave probe characteristics

Capacitance |Resistance|Ultrasonic|Ultrasonic
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type type type (A) | type (B)
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Fig. 1 Time series of regular waves
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(a) Snapshot of steep wave (b) Snapshot of breaking wave
Fig. 2 Snapshot of steep wave and breaking wave
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(b) Time series of breaking wave
Fig. 3 Measurement of steep wave and breaking wave
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Fig. 4 Methods of attaching wave probe around hull

Fig. 5 Installation of wave probe around hull

Table 2 Resistance in calm water
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w/RW 5.440 15.31
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Fig. 7 Measurement of wave probe calibration data
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Fig. 8 Nonlinear wave probe calibration method
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(b) After calibration of wave probe
Fig. 9 Data from wave probe calibration

Table 3 Correlation coefficient and maximum error of
calibration data

ltem Pearspn Max. error*x
correlation*
RW1 0.99969 0.00802
RW2 0.99975 0.00812
RW3 0.99969 0.00817
Rw4 0.99972 0.00845
RW5 0.99966 0.00817
Rw6 0.99973 0.00819
Rw7 0.99971 0.00805

* Pearson correlation coefficient =
Z(RVVi - RW)(Referencei — Reference)

\/Z(RW; - W)Qzuzeferencei - Referemce)2
*x Max. error = Max(RW,— Re ference;)
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£=Z=&= 20| 56 m, & 30 m, Zo| 3.2 molo{ &Il & =
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L
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w
o
=2

Chat Mee 37HMEl  KSUPRAMAX-O(KRISO  bulk
carrier original)O|Ct. 28 M2 siiefsskrxo| F7(of it M
M xHE 11510 1/55 AAHYS FRP(Fiber-Reinforced
Plastic) 2 HMZ5i%Ct Fig. 102 28ME LIERK Zio|n
Q|2 Table 50l Helsigct

Table 4 Soft-spring information

Spring . " "

) Pretension Position1 Position2
ltem | stiffness [N] [m] (]

[N/m]
M1 1.912,0,0.131 3.28,1.96,0.131
M2 1.912,0,0.131 3.28,-1.96,0.131
— 198.78 135.72
M3 -1.912,0,0.131 | -3.28,-1.96,0.131
M4 -1.912,0,0.131 | —3.28,1.96,0.131

Fig. 10 KSUPRAMAX-O model ship

Table 5 Principal dimensions of KSUPRAMAX-0O

ltem Ship Model
Scale ratio 1 1/55
LBP [m] 192.0 3.491
B [m] 36.0 0.655
T [m] 1.2 0.204
v [m3] 65,028 0.391
LCB [m] 5.773 0.105
KG [m] 7.020 0.128
GM [m] 8.586 0.156
kxx [m] 14.4 0.262
kyy, kzz [m] 48.0 0.873

03 RW7 RW6 RWS5 RW4 RW3 RW2RWI
T2
= H
.8 i
= 0.1 : 7
5 h I
T 0 -
N
z N2 N~ N
=-0.1 -
A 3
-0.2
0.2 0.4 X/LBP 0.6 0.8

Fig. 11 Position of relative wave probe

Table 6 Position of relative wave probe

ltem X position from AP / LBP
RW1 1.000
RwW2 0.957
RW3 0.917
RW4 0.800
RW5 0.500
RW6 0.172
RW7 0.100

o i
—%___l;'%_' FP

=== = = = ===

Fig. 12 Wave probe attached to the hull surface
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AlE =2 Table 70l H2|5IICE ZEAIEHS Xﬁ% 57._4(4
knots, Fr=0.047)a} MA| =& Z71(14.5 knots, Fr=0.172)0i|
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gf Zole| 1/1002=2 sl ohde|(VLl)= 0.3 ~ 1.6
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Table 7 Regular wave test condition

Speed Heading W@ve Wave length
[Fr] angle height WL
[deg.] [H/L]
0.3, 0.5, 0.6, 0.7,
0.047 0.85, 1.0, 1.1, 1.2,
180.0 | 1/100 135, 1.5
0.3, 0.5, 0.6, 0.7,
0.172 0.85, 1.0, 1.1, 1.2
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Fig. 15 Simulation Mesh of KSUPRAMAX-0 (STAR-CCM+)
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