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RANS Simulations for KRISO Container Ship and VLCC Tanker
Jin Kim®, II-Ryong Park", Kwang-Soo Kim" and Suak-Ho Van”
Maritime & Ocean Engineering Research Institute (MOERI)/KORDI"
Abstract

The finite volume based multi-block RANS code, WAVIS developed at KRISO, is used to
simulate the turbulent flow field around the KRISO container ship (KCS) and the modified
KRISO tanker (KVLCC2M). The realizable k- turbulence model with a wall function is
employed for the turbulence closure. The free surface flow with and without propeller is
mainly investigated for the KCS and the double model flow is concerned for the KVLCC2M
which is obliquely towed in still water. The computed results are compared with the
experimental data provided by CFD Tokyo Workshop 2005 in terms of wave profiles, hull
surface pressure and wake distribution with and without propeller for the KCS and wake
distribution and hydrodynamic forces and moments with various drift angles for the

KVLCC2M.
#Keywords: CFD(E AR M), RANS simulation(RANS AIE2014), Free surface flow(Xtm+8
£ &), Self-propelled condition(X& X 21), Oblique condition(Al&Z21)
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Table 1 Comparison of the resistance 08 e erment ?
coefficients
C.x10’ | C,x10° | C,x10°
Computation | 2.773 | 0.823 | 3.596 g0
(Error) (1%Exp)
. 2.830
Experiment (ITTC) 0.730 3.560 . v ; '
a5 [ WLpp 0.

Fig. 2 Comparison of wave patterns
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Fig. 3 Comparison of hull surface wave profile

Fig. 2 & 3 @ HWAHE 013101 HAE &
A oFES HA DESZ GNEHE OE 85 R
IS ABZDISH 242 HIDSIT UCH 2XI6HA 5" WA
2= NS AIY HT B UNBES B 2 .
ATk S5 £XA = E@H HZo| MO \
mol 20| =X NRHS B DAL U0 v b computontuom "
2 =204 ASE YUAYO| HINE R4 bt g ;

L Lodis
-00¢ 003 002 -001 0 .01 002 003 0.04
x|

o2 BEtEC), i
Fig. 4 OlM 6 2 ZT2EP{ S20 ME KCS o =

H% F9 RS AMK T2 A% HE W
2 x/Lp=0.4911 AROIN BYS(x) ST2ELY o} NI
JHYE SCUEE LEZDS HIDGHD UCH 3 AN
Fig. 4 OlA 40| 2282 RE8 DA & \%m
2 #AsHA ZnEs LHAE HEZ0Y B i
Xots AE 2 4 AT UM Z2H 4 205 | Exporimant (wioProp) 111!
SP20N ABZUB0 W2 =YE STRUE B SR
LIEILIS 22 D2HY 320 08 $XAK 2
@22 ME5H 5HK LI MS0ICH Fig. 4 Comparison of wake distribution at

X/Lp=0.4911

2
o

xd

Jou

13 =28 M423 M6z 20054 128

t:



2 T, HUR, YRS, BAS

I2E |2 ill= 8 E23 A== A
= 0.170, Kp = 0.0228 E UIE 22 |R&HE MEH
£ ZTZEI MAste &0l Y0l ZXote
A +Xoi&8 236l W2E DB

Fig. 5 & Z2H] HIZ FAEQ L& &2
EZE Hldotd JACH ZZ2EHY Y= 22
A2t (angle of attack)0ll FE2 DIXls EoE
80| £E R} IO (I2I] 2o Let
HOZ QEAIE ZUAE SYE £5I1 ¥
Ol HEED JisE HE 2oEG. dduy =
=204 EE ()N BagEe 422
2 2212 4 Y= ZREY MEH(Sten et al.
1988)2 =[H2 HEHES IJtX12 UJ|l H2o0 ==X
SHA ZMOIA Ssr £ SN UM A
o SISt 2XE LIEHAD UL

Fig. 6 2 Fig. 5 2F S8t |AXINAN BLLe
HCHE EXE HlWol LHEIWD UTH

KCS o & atH%=(form factor)=S HIASH] AAH
AURLH darg SAIE OIE2E KE2 Hdtoh
ALt

TJable 2 = HMgH=s0 2005 CFD.
| =

WORKSHOP OlA =&8H= SAI{1+k=(Cdouble
model/Cro )22 HAHR £ LIEHLHD QUCHL
IIZHOA HAE MMKE2 Table 1 Ol =0
N UM 2 EtR(nominal wake fraction, w,)e
0.723 (ref. 0.686 in experiment)OiCt, =& ==20i
M 2T KCS Xtstolld 2 2= MdieE2
2005 CFD WORKSHOP =&&(Hino 2005)0 i
ZEL0 AZY Y EH HIANESY 2B HlwE
Of AUCH 2 £&XoE Z2e REHAIE 2o &

LXIBHRILE

ogr
0r
=
>

KRISO VLCC2M (KVLCC2M)

SEHA  AHY(Re=  3.945x10°  )THOIA
KVLCC2M && ol AEAEI(0°, 32, 6, 9°,
12°) £ &g =8otACH 6IIAM, KVLCC2M
2 KRISO 0lMd M= KVLCC Hd3g 2=
NMRI(National Maritime Research Institute)OilAl
S2MOo2 £F3T0 2005 CFD WORKSHOP 2

FEHEE JI20 SIUHEAM M2 JE0ICH

1<

Journal of SNAK. Vol. 42, No. 6, December 2005

ob

0.01
a-—ﬂ 02
(=3
o
N oo

0.04

-0.05F ¢ omputation (w/ Prop.)

h | L f L L .
-0.04 003 -002 -0.01 a 0.01 0.02 0.03 004
wlpp
o

0.01
D-'U 02
o
L]
N oo

004

-0.05 I Experiment (w/ Prop.)

1 L L L L

n Ll
-0.04 003 002 001 0 ao1 002 003 004

x/Lpp
Fig. 5 Axial velocity contours at x/Lp=0.4911

-001F

z/L.pp

-0.03F

SRR
\é> i
LysZ

7

004F

-0.05

Fig. 6 Cross flow vectors at x/Lp~=0.4911

597



598

Table 2 Resistance Coefficients for the double
model

C,x100 | C.x10° | C,x10° | 14k

3.115 2.719 0.396 1.101

Table 3 The number of grid points
Coarse Medium Fine
387,936 1,081,466 2,919,784

Table 4 The grid convergence of integral
variables

Coarse | Medium Fine Data

Crx107 | 4.2146 | 3.9784 | 3.8844 | 4.26

Crx107 | 3.3037 | 3.2959 | 3.2719 | 3.55

Crx10 | 0.9109 | 0.6825 | 0.6125 | 0.71

1+k 1.276 1.207 1.187 1.2

Table 5 Verification of integral variable
As Da Ce Us
0.398 2.66 1.51 2.96% Cr

Table 6 Validation of integral variable
E iy Up Usy
% Cr 8.8 3.0 0.7 2.96

CFD #XIoi& 1ol A& TRZA Stemn et
al.{2001)01 K28t V&V(Validation & Verification)
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grid & HIE2Z W& (interpolation)2 Sl M4d
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O ®A AXNEQ == Table 3 0l H®3HH L
EHLHRACE, '

VRV BN HeHRZA MANSHSE CrE
OI25tSLCH Table 4 = DIEMEHR(CH, LK
EH=(CH, ERMEAHS(CH O2ln HaH

ol

M4I} OFLI2I THR0H fine grid 9 coarse

KRISO HEHIOILH & VLCC 80l T8t RANS AIE2I01&

(1+k = Cr/Co0l ThEt 2 X8 ~BEE
ACH HAHMEH=(CHOl e AX =
o 2t 0.398 OICH 0l AlA2 FHXEHS Cr
= 2THI =L FL2 X 48(monotonic
convergence)el SA4Z2 JXCL & = ULH
V&V SHEENA 20X A Xt=(accuracy
order, pg 12l £=& ©OlXHcorrection factor,
Coot &2 UE HE-E2 Table 5 M 2 = U
Ct.

Table 5 OlA AX E2tald(grid uncertainty)
Us = 2.96% Cre LS 22 UEE Sol ol
FCH HS0A g8 £ JAYE B=EH Z=4H
(iterative uncertainty) U= £ AU 2
%=X A2d0/8 EB&ald(numerical simulation
uncertainty) Usy 8 X SEAYE (p 9 2021
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MM Upe 0.7%Cr0ICH Table 6 O LUp & Usy
25H AZS E#2a4d(validation uncertainty)Ol
3.0%Cr 0 AHO=Z2 LIEHCH SHaZUOA L& >
Uy 2 UEID BI20 2ERCZ 2 £IDIER
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