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Practical Hull Form Design using VOB
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ABSTRACT: : In general, ship hull form design is carried out in two stages. In the first stage, the longitudinal variation of the sectional area
curves is adapted from a similar mother ship to determine the volume distribution in ships. At this design stage, the initial design conditions of
displacement, longitudinal center of buoyancy, etc. are satisfied and the global hydrodynamic properties of the structure are optimized. The second
stage includes the local designing of the sectional forms. Sectional forms are related to the local pressure resistance in the fore- and aft-body
shapes, cargo boundaries, interaction between the hull and propeller, etc. These relationships indicate that the hull sections need to be optimized in
order to minimize the local resistance. The volumetric balanced (VOB) wvariation of ship hull forms has been suggested by Kim (2013) as a
generalized, systematic variation method for determining the sectional area curves in hull form design. This method is characterized by form
parameters and is based on an optimization technique. This paper emphasizes on an extensional function of the VOB considering a geometrical
wave profile. We select a container ship and an LNG carrier to demonstrate the applicability of the proposed technique. Through analysis, we
confirm that the VOB method, considering the geometrical wave profile, can be used as an efficient tool in the hull form design for ships.
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Table 1 Form parameters for the parametric SAC design

PMB,, PMB; Parallel middle body (PMB) length in aft and fore part
z Distance from midship to the SAC’s centroid = Longitudinal center of buoyancy(LCB) / Lbp
z Vertical distance of the SAC’s centroid = Vertical center of SAC(VCB)/Maximal area amidships (Aux)
G Block coefficient
Cy Prismatic coefficient
T, 2, Fixed position of SAC in the afterbody
Ty 2 Fixed position of SAC in forebody
T 2, Position at AP(After perpendicular)
Ty 2, Position at FP(Fore perpendicular)
Qo Slope at AP and FP
Qo Slope at the parallel middle of the after- and forebody
o— Required change value
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Shift the sectional area curve subject to form
parameters using modification curve: Indirect control

Fig. 1 Concept of parametric SAC design using B-spline modification
curves
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Fig. 6 SAC variation results and geometric wave profiles of a
container ship in case of Cb = constant, LCB = shifting
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Table 3 SAC variation results of a container ship in case of Cb =
increasing, LCB = shifting

Symbol Unit  Given value  Lackenby VOB
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Fig. 7 SAC variation results and geometric wave profiles of a
container ship in case of Cb = increasing, LCB = shifting
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Table 4 SAC variation results of a container ship in case of Cb =
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Fig. 8 SAC variation results and geometric wave profiles of a
container ship in case of Cb = decreasing, LCB = shifting
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kel 8l Lackenby$} VOB EF Z&slA| SACE WH3s=
AL g Atk VCB AL Lackenby ol {17] w9l
VOBREe] AgetAl fEd WHslge TEEsE FYEAUTh
LNG 82 ZH o]y Aol vls)] Aoid o2 vigg dyo|=
2 Fig. 9oll4] Yehdl nle} Zo] 532 A B, C 3714 99
O F o] BAE 5 ity LCB/E A WEko 2 o] 531407
ol M4 BEe v =rt 718t A9k BREES] 94, 1t

39] AAETY Z718HA M, Lackenby*3 ol 23k A= o]
23 EAS BYFa vl a8y VOBE VCBERAS 53
o|HT EAL tha kel WA & Ao E HojFEhh

Table 5 SAC variation results of a LNG carrier in case of
Cb=constant, LCB=shifting
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Fig. 10 SAC variation results and geometric wave profiles of a
LNG carrier in case of Ch=increasing, LCB=constant

() Cbe 7+, LCBE 142l

Table 72 vlF&Fo] ZHAH F
73-9-9] SAC W% A& JepdTh Fg
A Ao Fol7t 71 tiv] Hopxl A
3], VOBS| A¥= A, B, CBY 9] 39 ddo] 7P mj11g A
e A& BoETh

Symbol Unit Given value  Lackenby VOB
e - 0.00 0.000 0.000
SLCB m 1.00 0.998 1,000 Table 7 SAC variation results of a LNG carrier in case of
SVCR - 2010 0.041 20100 Cb=decreasing, LCB=constant
Symbol Unit  Given value  Lackenby VOB
T A 5 - -0.01 -0.010 -0.010
oz H - e SLCB m 0.00 0.005 0.000
s — 5 sveB m? 040 0890 0400
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Fig. 9 SAC variation results and geometric wave profiles of a  °° T = $
LNG carrier in case of Ch=constant, LCB=shifting : S e~ &
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Table 6 SAC variation results of a LNG carrier in case of
Cb=increasing, LCB=constant

Symbol Unit Given value  Lackenby VOB
5G - 0.01 0.010 0.010
0LCB m 0.00 -0.004 0.000
SVCB m’ 0.50 0.867 0.498

Fig. 11 SAC variation results and geometric wave profiles of a
LNG carrier in case of Cb=decreasing, LCB=constant

(d) Cb= 37F LCBE= 14, PMBE 3711 4%
Table 82 Hj=ifo] S7hHEaL, SWE 4 912 Wy
AR SR Aolrt b Ao SAC W A

_,d
2
n

Table 8 SAC variation results of a LNG carrier in case of

Cb=increasing, LCB=constant, PMB=increasing

Symbol Unit Given value  Lackenby VOB
oG, - 0.01 0.010 -0.010
6PMB; m 2.00 2.000 2.000
SLCB m 0.00 -0.026 0.000
SVCB m’ 0.50 1.004 0.500
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Fig. 12 SAC variation results and geometric wave profiles of a
LNG carrier in case of Cb=increasing, LCB=constant,
PMB=increasing
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