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This paper introduces a study on ship performance in waves to consider the effects of added resistance in the early stage of
hull—=form design. A ship experiences a loss of speed in actual seaways, hence this study proposes the overall procedure of a
new design concept that takes into account the hydrodynamic performance of ship in waves, In the procedure, the added

resistance is predicted using numerical methods: slender—body theory and Maruo's far—field formulation, since these methods

are efficient in initial design stage, and an empirical formula is adopted for short waves, As computational models, KVLCC2 hull

and Supramax bulk carrier are considered, and the results of added resistance and weather factor for test

models are

discussed, The computational results of vertical motion response and added resistance of KVLCC2 hull are compared with the

experimental data, In addition, the sensitivity analysis of added resistance and weather factor for KVLCC2 hull to the variations
of ship dimensions are conducted, and the change of the added resistance and propulsion factors after hull form variations are

discussed.

Keywords : EEDI(MEN|AX|SEMAX|E), Weather factor(7 |AEREAIL). Added resistance(F7

FEh, Hull-form design(ASAdA)),

Concept design(ZHEA7)). Slender—body theory(MIZA| 0|2)
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Table 2 Main particulars of ship geometry and

propeller

ltem KVLCC?2 Supramax

Ship type Tanker Bulk carrier
Lge (M) 320.0 192.0
Beam (m) 58.0 36.0
Draft (m) 20.8 11.2
Displacement (m?) 312,622 65,033
Cs 0.8098 0.8401
LCB, fwd+ (%) 3.48 5.83
Referzeknncoet;peed 15.5 145
Diameter (m) 9.9 6.0
Pitch ratio (0.7R) 0.721 0.722
Area ratio (As/A0) 0.431 0.491
Thrfﬁtodrea“fg'o” 0.816 0.804
Wake frac_ti;)n factor 0583 0673

LBP: length between perpendiculars; CB: block coefficient;
LCB: longitudinal center of buoyancy.

:

) KMLCC2 Van et al., 1998)

W,

Y (m)
(b) Supramax (KIOST, 2013)

Fig. 5 Body plans under the still water level
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Table 3 Representative sea condition

Sea condition Beaufort 6
Mean wind speed (m/s) 12.6
Mean wind direction (deg) 180
Significant wave height (m) 3
Mean wave period (sec) 6.7
Mean wave direction (deg) 180
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Fig. 6 Comparison of calm water resistance
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Fig. 7 Motion RAOs and added resistance in full load
condition, KVLCC2, Fn=0.142, 3=180°
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Table 4 Hull resistances and weather factors for test

models
Ship Vref Vw

V (m/s) 7.956 6.869
1943.118 1460.967
Ream (kN) (75.9%) (71.5%)
363.314 351.525
KVLCC?2 Ruave (KN) (14.2%) (17.2%)
250.945 231.746
med (kN) (99%) (1 1 -3%)

Pg (MW) 24.376

fw 0.863
V (m/s) 7.465 5.524
827.468 524.454
Reaim (KN) (67.0%) (59.3%)
299.583 268.378
Suprama | Ruyae (kN) (24.3%) (30.3%)

N . )

107.531 92.299
Runa (kN) (8.7%) (10.4%)

Ps (MW) 9.646
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Table 5 Test model and range of variables for
sensitivity analysis

Test model KVLCC2
a=L/Lo 0.95~1.05
Range of -
Variables B=B/Bo 0.95~1.05
6Cp -0.01~0.01
AP cL

----------

AP CL

(b) CP variation
Fig. 10 Water plane after hull form variations
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Fig. 13 Results of added resistance in the representative
sea condition after hull-form variation
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Fig. 16 Results of weather factor in the representative sea
condition after hull=form variation
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