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The present study aims to review the wave pattern resistance analysis method suggested by the International Towing Tank
Conterence, From the experimental database of a container carrier ship model, the wave pattern measurement and resistance
test results are utilized, The wave pattern resistance at the design Froude number is obtained to be compared with the wave
making resistance of experiments, Wave pattern resistance is lower than wave making resistance by 1978 ITTC and uniform
regardless of transverse location of wave cut, The method is also applied to the wave height field by Computational Fluid
Dynamics (CFD) analyses with Froude number variation, Although numerical damping suppressed waves in downstream, waves
around the hull and wave pattern resistance are properly predicted,
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Fig. 1 Lines of KCS

Table 1 Principal particulars of KCS model

Main particulars Full scale| Model
Scale ratio A - 31.6
Length between |, ) | 230 7.2786
perpendiculars
Maximum beam of
waterline By (m) 32.2 1.0190
Draft 7 (m) 10.8 0.3418
Wetted surface area 9
w/o rudder Sw (M) 9424 9.4379
Displacement volume | V (m®) | 52030 1.6490
Longitudinal center of B 148

buoyancy (%Lpp), fwd+
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Table 3 Comparison of resistance coefficients
) CFD
Experiment (double body) CFD (free surface)
Cr x 10°
Cr x 10° Cw X 10°
3 " w , 3
Fr Cr x 10 (1957 ITTC) k (1978 ITTC) Cr X 103 (dlffergnce to Cw X 10
experiment)
0.152 3.641 3.169 0.0525 3.452 3.560 (-2.2%) 0.108
0.195 3.475 3.031 0.0410 3.269 3.401 (-2.1%) 0.131
0.227 3.467 2.951 0.133 0.124 3.182 3.385 (-2.4%) 0.202
0.260 3.711 2.883 0.445 3.141 3.712 (0.0%) 0.571
0.282 4.501 2.846 1.277 3.118 4.556 (1.2%) 1.438
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CFD (Present)

:
Expenment (Klm et al. 2001)

Fig. 4 Wave elevation field of experiment and CFD analysis

Table 32 CFDE &6t TXE, =ik sllA3} Hino et al.
(2020)2] Mg AlE Zale| H|wolct MMMz CFDE Sl
U2 MMEAT(CH= AE hH] 2% Hi2le| xlolE 27| o
2oll, CFD sliMe| ME2 A3 |7l ZHo=z Ectsiqict

Fig. 4= A&3} CFD sliiAe| M| m H|wo|ch Ze koz
2 FX2lst =]t AEollMe Tiol M SRR FXI ==
gi5l, CFD sliAloflM= MRollM HO{ZEsF Z25| miael 37|
7t 20iE= A & = Utk oSt Ml EME 125K
o2 THYE [ siMel =uiNg EAoME B0E f /lont
., 2000), O HE= 2 7ol ReAY shiMof v
SiH AH2 Ho|2Z R[22 9} H%EEE*'BI ¥ao| °F7HI =5t
o=z E|_|:|. _r|oﬂA-||_ OIE-I 5HA-I EA-IO| l-E XMk
Hoz ZMsIct

ITTCOM= made| =& 2%|7} Lpp| 21%0IA 167% AtO[of|
M =g § P Ol= M=o w2 ABinkse| oixt M3iE 1
52, MEolMe M FeloMer B2 mbE
oF Hets|s ANy g FE5P|7F ofEcke 2X7t ik &
Q10| M= Table 401| EOIHZ MAZZAN y/lee XIS MY
stal, olofl tHE3hk= koyat 71F2E BWek F& 9|5 MHS
01[:|. k0y0| oiAIOE _'_Xl-—r_lgl-il u_|.o _7'_5% _?_|j(|‘: M |_'|
ldzoloa2 L2 MEZoMe MAlll o Z7ke 2xle| o
&P =ick
Table 40f s F& 2Ix[E Hzlslo] HERACE ky= M
H sYMo2RE{o| H2[o|7| w20l &M BFEQl y/lep =
0.07=Ct orZol| thsiiA= =HsE 82 4= fict Table 40
M F2 SMZ FAISH 70| Tis FZ0| 7kt godo|ct

[0 1

°

T ¥
I
_JH

=
9|

r
0@

jo

Table 4 Longitudinal wave cut location (J/Lz2)
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Fig. 5| 181, CFD #1412l T BITOIM x/Lep = 1.07HKIE
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2 Molsigic} C oS | mEo| £x HHS o HIALE
£ gojoz mjm A5 Hap} i geoz TTColAE C

ofod 9| Hlolels &2k (truncation) Al(28)2] A5, ¢, C3)
£ Z =510 B g9o| miye & 35k o miEe| Ty
S =X35(0{ CI20|TZ 51 Yc} (ITTC, 2021b).

¢,coskyx — cysinkyx
\/03 + ko

(o) = (8)

CFDOIM = =X HHES Foislk| LSEEB Fig. 50AM &
QI Hiet Zo| MAME Adnt ojn] B'YHolM 225l A0 C
Qoio| nlelg Al == QIRACE M2 trunctaion 7HES &
5l B'&n} CY¥Ye| Mg Qifslo 2g == UL
AEolA ELEAT(Co) = MMEAT(CHOIM HAXE
_E_((H.k)CF)O HHH 7I—O§ 7(-IO|E||:|- oiAI-j:"T( ) |'|_|'C 7|-O|
E2lolg w2b 0.1 < Fr < 0.2 Fol| thshA Frézt Mxs A
o| 3|1EAMS S35l F3ICH (ITTC, 2021a). O|ZAH| 78+ Z=u}

.u.

0 0

of

Fr koy
0.5 1.0 1.5 2.0 2.5 3 3.5 4 4.5 5
0.152 - - - - - - 0.081 0.092 0.104 0.115
0.195 - - - 0.076 0.095 0.114 0.133 0.152 0.171 0.190
0.227 - - 0.078 0.104 0.130 0.155 0.181 0.207 0.233 0.259
0.260 - - 0.101 0.135 0.169 0.203 0.237 0.271 0.304 0.338
0.282 - 0.079 0.119 0.159 0.198 0.238 0.278 0.317 0.357 0.397
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