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Estimation of Resistance of Smart Harbor Crane Ship
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School of Naval Architecture and Ocean Engineering, University of Ulsan'

Abstract

Recently, with increasing container ships' volume continuously, the conceptual design "Smart Harbor" of newly logistics processing
System has been suggested, It is necessary to estimate resistance and horsepower for the selection of an appropriate propulsor at the
initial design stage of Smart Harbor, In this study, CFD and the circulating water channel of the University of Ulsan are employed for
estimating the resistance of the Smart Harbor Crane Ship with 1/100 scaled model, Two turbulent models are used. One is realizable k—
¢ and the other is Reynolds stress turbulence model, In addition, the effects of the change in y+ and the number of meshes are
considered during analysing.
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Table 1 Principal particulars of crane ship

Ship Model
Scale ratio 100
Lpp (m) 150 1.5
B (m) 40 0.4
T (m) 4.2 0.042
Speed (m/s) 5.144 0.514
Wetted S(LrJT:Z)ace area 2969 0.77
v (m) 23789 0.024
Co 0.944
Froude No. 0.1341
Reynolds No. 6.774 x 10° \ 6.488 x 10°
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M2 AP, M| BAH, SMHOR ML AXPE MAF
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Table 2 Principal particulars of circulating water
channel(CWC)

1,150(W) X 5,110(H) X

Whole Body 10,700(H)mm app.

1,000W) x 1,250(H) x

Measuring Body 3.000(H)mm app

Water Velocity 1.5m/s max
- 3phase 15.0kW X 2ea
Driving Motor P (1750RPM max.)

Fig. 5 Circulating water channel of the university of ulsan
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Fig. 8 Wave profile around the bow by CFD

Fig. 9 Wave profile around the bow in the model test

Fig. 10 Fluid velocity distribution on free surface by CFD
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Fig. 11 Plot of wave profile around the hull by CFD

AL

6. € &

o
Crane Ship2| A&tg =&sk= olel7t 2onq, 2y A &

CFDE &t Ma=d2 of Zuch
% I = §F 7HK HREEE ol8s) siA
H el AMe| 37|= 1/100 scaleZ

s, v, AP, ST 2Rl5i0d FIich
1 Z1} RS Realizable k—eQE A4S 29 vl
602 M7t 1202 o 2ot 2 2} 7i0ilAM 22 ghol LRk,
AKX 50 HopRlof| w2t MEn Gt Eske As U = 2
ALCL Realizable k—e22 M A 3lof y'of AP0l w2
AsE ERololal, AR 7622t 214201 e] A EAH g o
2 Xo|71 8lo] siAM AFE} KTE 112{5101 76212 AXPH

2 RSM HREES shASIICt

2onq, Realizable k—eFRrRRIEC =2 ANE
RAch S £EE HEl6lH XMEs FYoi%e me A
AP e gl A ol

=5H A7 Smart Harbor Crane Ship2l X{&ke 0|

mo
Jton

olgH =&
8si0f Aue| Aaie M HBHOZ opIFNS Saks
20| HESE2 St 0RIZHS B0l I0f Bargediel Mgt
SM2 U0 AMo| MBI olSEZIS M2issof slod

2O 2 Crane Shipoll &+ 714771 et Zio2t M2igict,

it
el

=]

Boo, K.T. Han, JM. Song, I.H. & Shin, S.C., 2003. Viscous
Flow Analysis for the Rudder Section Using FLUENT Code.
Journal of the Society of Naval Architects of Korea, 40(4),
pp. 30-36.

Kim, B.N. Kim, W.J. Kim, K.S. & Park, |.R., 2009. "The
Comparison of Flow Simulation Results around a KLNG
Model Ship" Journal of the Society of Naval Architects of
Korea, 46(3), pp. 219-231.

Kim, H.J. Chun, H.H. & Choi, H.J., 2007. Development of
CFD Based Stern Form Optimization Method. Jounal of the
Society of Naval Architects of Korea, 44(6), pp. 564-571.

Kim, W.J. Kim, D.H. & Van, S.H., 2000. Develpment of
Computational Methods for Viscous Flow around a
Commercial Ship Using Finite-Volume Methods. Jourmal of
the Sociely of Naval Architects of Korea, 37(4), pp. 19-30.

Kim, K.S. Park, I.R. & Van, S.H., 2007. RANS Analysis for
Obliquely towed KMLCC tanker with free surface. Jounal of
the Society of Naval Architects of Korea, 44, pp. 27-35.

JSNAK; Vol. 49, No. 1, February 2012





