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In this study, the added resistance of ships in short waves is systematically studied by using two different numerical methods — Rankine
panel method and Cartesian grid method — and existing asymptotic and empirical formulae, Analysis of added resistance in short waves
has been preconceived as a shortcoming of numerical computation, This study aims to observe such preconception by comparing the
computational results, particularly based on two representative three—dimensional methods, and with the existing formulae and
experimental data, In the Rankine panel method, a near—field method based on direct pressure integration is adopted, In the Cartesian
grid method, the wave—body interaction problem is considered as a multiphase problem, and volume fraction functions are defined in
order to identify each phase in a Cartesian grid. The computational results of added resistance in short waves using the two methods are
systematically compared with experimental data for several ship models, including S175 containership, KVLCC2 and Series 60 hulls (Cs
=07, 08). The present study includes the comparison with the established asymptotic and empirical formulae in short waves;

Keywords : Added resistance(5271K&), Rankine panel method(ZHZITHEE)  Cartesian grid method(Zlw24Xf)  Short—wave
approximation(THIFE ZAMR), EEDI(O|HX|ZEEAHKI)
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1. M2 S(ideal flow)ol 2713t Y 7|t 5| T|HiSS YBE P
7} gtopll Hsloigict. oARE0l 2718t T & izt
AN TIE B = 7R geo TRE, ol 2HE B

USHoR tsel Mg SHE et sts rasiolM B (far—field method) 2} 12421 ME 8- (nearfield method)
HZloh= 2ol sl siAl=(ict BRI, oigol| ofsh F7bd Solch ZHE EEuH2 Maruo (1960)01 2lsiA] XS22 A
& 22Xl 22 T2 U Mute| EEDI Egiut ot & X{& olz|ojon x| EHoAe] QRIS AN AARE T} g
ZAE S5t 1ags MY M| HoMul b E28 BHE 2ol AliX o2 Zicksl| HAkS 2= Qich Rl SxiIK| S
A=A Uk (Kim & Kim, 2010). atgoll o[k £7ixg 2H MIZ| ol &(slender-body theory)ol| 1713._ 2ol 7t
= 231 M&E SAlol| siAMsiof sk= ZH[07| mZol| sHAdo o AlX| B ZXof| 20| ARREICT 0|E S0{, Kashiwagi, et
2 Oof2{F0| ot dee| B, AST(L Aedy, =gl al. (2009)2 7HME=l %0‘0|§(enhanced unified theory)2 X
o 37| S0l w2l ASZzjol| Xfo[7t UL, FRIGHAML| A, 3l QoY HEdpHs Al-w lo] T2t = Eyixjate AHlAkst
AR Y R7|H Sofl wet oY F FI1k 130‘ o] Blzsk © Qlct QERIMMEHo| HP0l= X EHO| 2k S8
afeict 2 AF MBsl= dkHoz  qOE HxdkHo|| HIsHA AAF T}

nE £ fUKE ZHe AEl 7[Hte Fo B2 A7t Ho| & o S&sK|et ulg & FIixe d2of et =221A f
AH=|RAct Fuji and Takahashi (1975)2t Nakamura and Naito Mo| 2050, CiE 2/ AL} v|AME 22X 2o| 380| 58
(1977)= S175 ZiH|o|L{Mof| CHall AEE RIS, =|2oll= SiCh= ZIE0] Qlct o & 501, Faltinsen, et al. (1980)2 AE

SES o]
YHE XES 2ozt of PHES Zlslo] wiF & 77t

Sadat-Hosseini, et al. (2013)7F KVLCC2 AM&of| CHalA] mzt 2| gkHis M5t
= UMt Alsg felst o QUck XEhs Alpkst gt QIEt 0|20l Choi, et al. (2000) OI Ful
LX|M S 0|23 T & SIS AlAle] AP oAk HoAof|M2| aZIEH(green function method)oll 7[8hs & ¢t
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Fig. 1 Coordinate system for Rankine panel method
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calculation in short waves (Faltinsen, et al.,
1980)
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Table 2 Main dimension of test models

Model L(m) B(m) O(m) Cs
100.0 14.29 5.72 0.7
Series60
100.0 15.39 6.15 0.8
S175 175.0 25.4 9.5 0.561
KVLCC?2 320.0 58.0 20.8 0.8098
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Yang, et al. (2012)0llM A& = RUCk

Fig. 4 Triangle surface meshes and iso—surface (¢=0.5)
of calculated body volume fraction for S175
containership (upper) and KVLCC2 (lower)
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Fig. 5 Examples of solution grid for two different
numerical methods
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