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Abstract : In this study, conceptual design of the fore-body hull form of catamaran type dredging vessel was performed that can effectively remove

the contaminated sediments in coastal seabed. The hull form was simpled for the easy hull construction and the resistance performance was

investigated to find out the effect of hull form parameters between variation of waterline and angle of entrance, etc. The relation between resistance

performance and characteristics of firee surface flows according to variation of bow forms was investigated by model testing in the circulating water

channel and using Ansys CFX. The improvement of ship resistance performance to the wave resistance decrease due to improved wave pattern has

been verified according to move the stem and the volume of the shoulder to the fore part of the vessel.
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Table 2. Principal dimensions of ship

Table 1. Comparison of hull form performance Dimensions (Scale 1/10)
T Items X
Ttems Y€l Displacement Barge Twin hull Ship Model
. Loa (m) 11.600 1.1600
Propulsive Excellent Bad Good
performance Lbp (m) 11.083 1.1083
Stability Bad Excellent Good Beam (m) 5.00 0.500
performance
i Depth (m 1.60 0.160
Tfummg Excellent Bad Good pth (m)
periormance Draft. T (m) 0.576 0.0576
Working draft Deep Shallow Mid Cb 0.729 0.3792
W.S.A. (m) 43.903 0.4390
Ak Eke] = A Y-S Fig. 13 Zo] Zo] 11~13m, WS Disp. (m’) 12.104 0.012104
= 10ton el o] AL B5d Avke] FaAY E48 Fst Disp. (ton) 12.4 0.0124
o] A8kt
"'.
us, B,/T ! f
2.00 2.00 o o
(e} o [¢]
o 6 2 8 9 10 1 12 13 14 Di:;.(mrj\]ﬁ o 6 7 8 9 10 11 12 13 14 Di::,(tmlj
s/L Speed(kts)/Disp.(ton) | .
o o . 6 _=© L
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Fig. 1. Principle dimensions for similar vessels.

Fig. 2. Lines of hull forms.

- 247 -



WA AR - 09 F - A
3. ZEEAE AEGAM = Aeirh oz BAske ol AedRd
of Rt JidS 7HA AL 17] wiiEelth
BPAHE ANARGH I SAT 2] ) FIFA 23 & Ao didabte] A& e gehide] el gt
Hoth AFRE LS [~10m A7 2 Feodeon As AR, AgH Bt S Satel Aol T
dom AFRES Fig 30| LpENQIT e 2 Qo] /iAol dadh Alew sakdh
10.0
@sink F.P. (%Lpp)
Asink A.P. (%Lpp)
DsinkS.5.5 (%Lpp)
5.0 t +
500 —o—o— -
g 1p 20 3.0 40 5% 5% 7% Sg 9@ 10% 11.00 1??0
& i i i i g IS s
Vs(knot)
5.0
-100
Fig. 3. Test model.
Fig. 5. Comparison of sinkage between F.P. and A.P..
Fig. 4= Z0 4 =4 knots) 2 &3l < = (6 knots)ol| A] 2] A1 A
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Ueh}a glon, £xr) e ge 28 Jehja  Table 3] Aol gk e o AN 2312 4
Qlt}. o]el 8t o Z I HEM e = M Alo|o]A] 7 v} S WS U(BSL Baseline Reynolds Stress)¥} A<= ol 4
e QoA AL otdere = oz wuwcy /1M (Homogeneous Multiphase)o] BF WL B 7| E. T A
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Fo e BeUt A Aow wudEn) 3! TH(Bank, 2010).

(b) free surface flows at 6 knots
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Table 3. Physical models of simulation

Turbulence model BSL Reynolds Stress

Homogeneous Multiphase :

Free Surface model Free Surface Standard Model

Buoyancy model Buoyancy, Density Difference Model

Fig. 4. Free surface flows at 4knots and 6 knots. 2 A4S v A gt Aol 2 g P oF

0.4 HelolB g ZFAE Jio] Fash AARGolr)
Fig 5% A% w2 Astek Wiz Jepgeh A &5 Shin et al.(2012)%} Park(2014) 5 Crane "3} 53 L4
GgAoa HlwA QFAHA LYAAE HolT 9o, &x Aol st ARG Ee] mE ¥ ZA o] HAdFTFE A
Watol] mE Heb Wste A4 &tk 10knots o4 HlaE  fEke] B A 9] = F-H <l Reynolds No.& HH3h= Y+ 9
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Table 4. Conditions of domain & grid

-3.5 < xLwl < 85
Computational domain 0 < yLwl < 3.0
-3.0 < ZLwl < 05
Number of grids about 1,700,000
Y+ 30 ~40

Opening

(b) Fn=0.296 (Vs=16.0 kts)
Fig. 7. Comparison of Wave patterns between model test and

simulation.
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Table 5. Resistance coefficients (x10%) I = =
- —;—,—/:’__,A—if/ ] =
Speed Exp. (C.W.C) CFD (CFX-1) (a) Profiles
Vs (knots) Fn Ct (=Cf+Cr) Ct (=Cf+Cp) == ; s | ]
2.0 0.099 5.735 5.798 : 1 ;{ e I
40 0.197 7.048 7.295 I i e »
[N I oswL |
6.0 0.296 14.858 14.004 H o '
S\/L“J BASE LINE
8.0 0.395 17.524 16.278
10.0 0.493 16.794 15.227 (b) Body plans
Fig. 9. Comparison of hull forms between orignal and
modified hull.
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16.0 4o e o Table 6. Comparison of dimensions between orignal and modified
cwW.C o el
140 4./ O CW. P hull
12.0
100 Dimensions
8.0 Items
e Orignal | Modified | fluctuation (%)
:'; Loa (m) 11.600 11.600 -
0.0 Lbp (m) 11.083 11.527 +4.0
2 4 6 8 10
Vs(knot) Beam (m) 5.00 5.00 -
Fig. 8. Comparison of the total resistance coefficients. Depth (m) 1.60 1.60 B
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(@) Fn = 0.197 (Vs = 4.0 kts)

Modified

Original
(b) Fn = 0.296 (Vs = 6.0 kts)

Fig. 10. Comparison of wave patterns between original and

modified hull.
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Table 7. Wave resistance coefficients

Speed CFD (Orignal) CFD (Modified)
Vs (knots) Fn Cw (x10%) Cw (x10%)
2.0 0.099 2.095 1.936
4.0 0.197 4.001 3.832
6.0 0.296 10.919 9.002
8.0 0.395 13.329 11.219
10.0 0.493 12.377 10.893
g 14 :
312 ——CFX-1 / s
10 4 ——CFX-2 =
: /,
4
P
2 sf
0
2 4 6 8 10
Vs(knot)

Fig. 13. Comparison of Cw curves between original (CFX-1) and
modified (CFX-2).

Table 83} Fig. 149 = A543

of tiete] 3]Fxet FX ALte] @T’}—E‘ vl sk glon, %
718 digk 234 (CFX-1) R
gk vl aLek #Xéﬁﬁé(CFX-z)ﬂ] o

y = GG A
5 =5 % ‘13’}9&“:}
= nonr;?jii??;d _— Table 8. Comparison of wave resistance coefficients between
" model test (cwc) and numerical analysys (CFD)
5 y = 0.2468x + 12345 i | e Speed Exp.(FEL) CFD(Ansys CFX)
o, e (SO o ° Ct (x10° Ct (x10°
" y = 0.1682x + 12274 Vs(knots) | Fn (10) (10)
1 C.W.C. CFX-1 CFX-2
2.0 0.099 5.735 5.798 5.593
0
0.00009 0.00168 0.00918 0.03051 4.0 0.197 7.048 7.295 7.087
X =R 60 | 0296 | 14858 14.004 12.051
Fig. 12. C i f 1 factor k.
" OmMPATISon of form facter 80 | 0395 | 17524 16.278 14.134
Table 7 %! Fig. 138 F A& o] 2apaFol thste] 5317 100 |04 | 1674 15227 13710

ke AnkE e Zleltt,
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Fig. 14. Comparison of Ct curves.
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