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As the International Maritime Organization (IMO) recently introduced the Energy Efficiency Design Index (EEDI) for new ships
building and the Energy Efficiency Operational Indicator (EEQI) for ship operation, thus an accurate estimation of added
resistance of ships advancing in waves has become necessary, In the present study, OpenFOAM, computational fluid dynamics
libraries of which source codes are opened to the public, was used to calculate the added resistance and motions of the KCS,
Unstructured grid using a hanging—node and cut—cell method was used to generate dense grid around a wave and KCS, A
dynamic deformation mesh method was used to consider the motions of the KCS, Five wavelengths from a short wavelength (A
/LPP=0.65) to a long wavelength (A /LPP=195) were considered, The added resistance and the heave & pitch motions
calculated for various waves were compared with the results of model experiments,

Keywords : Added resistance(E27F4al),  Ship motion(MEFR2S), Regular head wave(M4g~ w&lO}),  Computational  fluid

dynamics(CFD, ARSI, OpenFOAMREE)
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Table 1 Simulation conditions in calm water and
regular head waves

Case no. 0 1 2 3 4 5

Wave length [calm water

(A/Lr) (no waves) 0.65/0.85|1.15|1.37|1.95
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Table 3 1st harmonic wave amplitude in different
wave conditions

wave amplitude(&;/LepX10°)

Case 1 2 3 4 5
Present 4.883|6.226 [10.033/12.169|16.111
EFD
(Sadat-Hosseini, et| 5.132 | 6.409 |10.152/12.300|16.114
al, 2015)
D'ffereggg)(é Of | 4.846|2.849 | 1.167 | 1.068 | 0.044
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Table 4 CT and added resistance coefficient in difference wave conditions

EEEE]

—

% 7

L2

2 3 L= 740; ot

Case 30f| CHEF 7 INEe| S2HAM2 31.9%2 Htls
fofl ciet AH
bl CHoldo Mol ZYAlEel Rjole 2&aly
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Rhee, 2015) %‘—ilt”t“gl SN (Seo, et al.
A
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, 2016), &7H
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Cr (X103) Oaw
Case 1 2 3 4 5 1 2 3 4 5
Present 4.379 5.036 7.451 7.559 5.514 4.803 8.320 10.807 7.577 1.828
EFD
(Sadat—-Hosseini, et 4.127 4.622 7.078 6.977 5.421 3.386 6.102 9.911 6.512 1.909
al, 2015)
Difference (% of
EFD) -6.120 | -8.944 | -5.271 | -8.335 | =1.725 ||-41.853 | -36.353 | -9.042 | -16.348 | 4.252
Table 5 Transfer functions of heave and pitch motions in difference wave conditions
TF3 TFs
Case 1 2 3 4 5 1 2 3 4 5
Present 0.117 0.242 0.901 0.899 0.890 0.010 0.225 0.724 0.971 1.067
EFD
(Sadat—-Hosseini, et 0.130 0.241 0.899 0.875 0.933 0.017 0.146 0.748 0.966 1.119
al, 2015)
D'ffereE”FcS)M’ of | 9936 | —0.446 | —0.242 | —2.760 | 4.615 | 42.000 | -53.573| 3.294 | ~0.578 | 4.652
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