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The accurate assessment of hull—appendage interaction in the early design stage is important to control the inflow to the
propeller plane, which can cause undesirable hydrodynamic effects in terms of cavitation phenomenon, This paper describes a
numerical analysis for the flow around a fully appended surface ship model for which KRISO has carried out a model test in the
Large Cavitation Tunnel(LCT). This numerical study was performed with the LCT model test in a complementary manner for a
good reproduction of the wake distribution of surface ships, A second order accurate finite volume method provided by a
commercial  computational  fluid  dynamics(CFD) program was used to solve the governing Reynolds Averaged
Navier—Stokes(RANS) equations, where the SST k—w model was used for turbulence closure, The numerical results were
compared to available LCT experimental data for validation, The calculations gave good predictions for the boundary layer
profiles on the walls of the empty cavitation tunnel and the wake at the propeller plane of the fully appended hull model in the
LCT

Keywords : Surface ship(=~A8H), Large Cavitation Tunnel(LCT, CHE FHH|E|O|ME{S), Computational Fluid Dynamics(CFD, &AL
A8l RANS Equations(Reynolds Averaged Navier—Stokes2HHAD  Nominal wake(ZAEHS)  Appendages(£71S),
Shaft Rotation(Z 3|%)

1. A.I 2 (hydrodynamic similitude)ol| 7|8kg & Mute| AMME FYH

2 AMAE RIZE HIECR AZM o2 JiMET Xt S7

_ SiX|= Mo| HHe SMOZ Qlsl REAIE siAlHo| ofsh AMAM

dsiel etk Sefiefel FRESH MWEOKR o znol maiwo) et el ofxl= oixts Bickn @ 4 9

(cavitation) SIE HISHE SRet FANEE BF E-t ¢ ¢ smoz msAmD sl AT AEOIM AR

(Lee & Cnoi, 2009; Cno, et al., 2011). &= =HBESR T2 Moz M=2E1 Q= CFD(Computational Fluid Dynamics)&

=l EEDI(Energy Efficiency Design Index)& 2H5sk= MeEts 2 2235 017 L= HEMoz 23iE T Qi (Yang, et al.,
Z57| 2fal Mol of| XA ZERX|(energy saving device)E § 2010; Lee & Kim, 2011; Ha, et al., 2014).

x o|.|:14)\-| A-||:|| |:||- o| EMQ |:-| EXI—;Hﬂj_ ol,:|. oII:II-JHOE IZH':“:' ':F?;(single skeg) 3JEH% 7|,x|i EH% oEIul_|.)é)|./l\_-|

Olziet SQUS TK|= HhRel A Sde M5 flof MY (commercial ship)Zh= 22| 04Z4AM 2! AR (surface ship)2l

A== (towing tank)2t 7iH |[E{|0[44E{ D (cavitation tunnel) S & AL M4 Allsonar), 21X|Z (bilge keel), Z2EE{o| 31X =

ot DYAIF0| HA pEECL SR, FAASE AAHE (shaft)Z} 0|2 XIX|5H= AES(strut) & 2=l 79| X|X| 7=
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Fig. 3 Grid modeling for the LCT test
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Worticity: Magnitude: 40 80 120 160 200 240 280 320 360 400 |
(b) With shaft rotation
Fig. 8 Vorticity magnitude distribution around the

stern of the hull
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(wia shaft rotation) (wia shaft rotation)
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Fig. 11 Nominal wake without the shaft rotation

Wake Measurement in LCT Wake calculated by CFD
{w/ shaft rotation) {w! shaft rotation)
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(a) LCT Exp. (b) CFD

Fig. 12 Nominal wake with the shaft rotation
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Fig.

13 Lateral velocity(a & b), vertical velocity(c &
d) and circumferential velocityle & 1)
distribution on the propeller plane without
and with the shaft rotation
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Wake calculated by CFD
{w/ shaft rotation)
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Fig. 14 Nominal wakes without and with the bilge
keel

Wake calculated by CFD
{wlo shaft rotation)

Vx/Us: 07 075 08 085 09 085 1 |

Wake calculated by CFD
{wlo shaft rotation)

| Mx/Up: 07 075 08 D85 09 095 1

gl 5 3w

190 445 1 173,170 T g 1 0

e 94300 05000 06000 28000 10000 11000 e 94300 05000 06000 28000 10000 11000

(a) Even keel w/ 70 mm draft  (b) Bow trim w/ 70 mm draft

Wake calculated by CFD
{wlo shaft rotation)

Looarg U

| Vxi/Uo: 07 075 0.8 085 0.9 095 1

198 188, 10 17 V70

(c) Even keel w/ 120 mm draft
Fig. 15 Nominal wakes at different hull attitudes
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