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Hull Form Design and Application of CFD Techniques

K. J. Kang

Computational methods can be classified roughly into two parts: one is the methods
based on a potential flow theory, and the other is numerical solvers(CFD) Hased on
Navier-Stockes equation. Methods based on a potential theory are more effective than
CFD when the free surface effect is considered. Especially Rankine source method seems
to become widespread for simulations of wave making problems. For computations of
viscous flow problems, CFD techniques have rapidly been developed and have shown
many successful results in the viscous flow calculation. Present paper introduces a
computational system “WAVIS” which includes a pre-processor, potential anc. viscous
flow solvers and a post-processor. To validate the system, the calculated results for
modern commercial hull forms are compared with measurements. It is found that the
results from the system are in good agreement with the experimental data, il'ustrating
the accuracy of the numerical methods employed for WAVIS.
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Fig. 2 Surface mesh for a container ship



FRAL

=
o
4o

H 38

E¥TAD T

)
¥

g3 Ads7] HAMAE
Ql 4x FxHn & F 9l
g ol § sy EFL
MAAxE AxAE vA
Hzds
1A A
HyH Azle] HEE golatA &
t}. Fig. 20l "X H%
ASE % AH BHH 4AAE B
ol it}

oju] Fojz HA M
ol &ste, HA FHY o
Aol 2d 4 ¥ 34Y T2 A
AAE etEd $Ed B
Holg $A4e &
LA i T R S e
Hogy 71 |8 ojn
Transfinite A42HHE ol &3tgvd, 4 HAW
Mgl Axt ZolulE FTAARA L WBAMR
YA #AE = JEE AL E =93
ATk 18]al Poisson¥B2 9] S E o] &3ty
I ARAE T, A4 2dg,E
o] 83l AA) MEHANN9 Az A ma 7
=8 AYE F A FHth EF Ay F o
HE E83le 4 W] dHg FEa,
wHnro 2 X3y FEUD AL A2
T899 dF AL ARA FAYEE NG
o2 AEHA 449 ARG FHoY w
F BE oFd 44 oJL&EHEE g

Fig. 30l& 98 #24F99 AAFE A
Atg Qs AAHE AzMAY dEE BT F
e AT A AAYdE AxAYgEe €8
AAE e EF 22 33, d4 2 Ay
gelE W 0-089 78gAl 54 7t
AE 33y 4xAE A4 o8 B8 o
F 2y Hs 58 o8y, AAZUY
& 23 0 99 My ZHOoZREY
A8 JEA AT 5 A FRTh

™
5}

x X do ox -

-4

2o oy kR oap

H AAAE

ro

39

ofn

£

o
rr o rfr ot

O+

3

o 2

tE wo

X do

22 ¥d4 #% a4y

A2 £ 2RANY EAE FAH dE
HE T3 FE A= AR &Y, ol =
HAF EAE JA4E€ A ¥ A

do N K

[ Kerea Society of Computational Fluids Engineering]

Fig. 3 Field grid arrangement for a 300K VLCC
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Fig. 5 Wigley catamaran with separation
length of 0.4L,, (Fn=0.4)
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Fig. 7 Schematics of WAVIS
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Fig. 8 Comparison of calculated wave pattern
for a container ship (Fn=0.26)
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Fig. 9 Calculated wave pattern for a trimaran
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Fig. 10 Wake distribution at propeller plane of
KVLCC and KVLCC2 (top: Exp., bottom: Cal.)

Radia) Distribution of Mean Axial Velocity
at Propeller Plane of KVLCC & KVLCC2 (RKE)
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Fig. 11 Comparison of axial velocity distribution
of KVLCC and KVLCC2 at the propeller plane
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