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Abstract

Dynamic positioning technology is a high and new technology in the process of ocean development,
of which the dynamic positioning supply vessel (attacked with wood in the tail) which is the main
ship type has important implications for researching the motion mathematical model. Taking the
ship appendaged with dead wood as the research subject, series of ship model is generated through
hull form transformation. The CFD method is applied to numerically simulate the drag motion to
calculate the hydrodynamic force on the models in different drift speeds. Then the linear velocity
derivatives of different types by the least squares fitting are gotten. On this basis, the regression
formula of location hydrodynamic derivatives is obtained through multiple regression. This pro-
vides an easy method to determine hydrodynamic derivatives in the preliminary design stage.

Keywords

Ship Appendaged with Dead Wood, Linear Velocity Derivative, Numerical Simulation, Multiple
Regression

BT CFDFZEKEHERAMXUE VAR

JRRKE, AT Rk

TE W G Yab 120 A0 | A= S TE e
PRI T K288 22 B, I
Email: 393058012@qg.com



http://www.hanspub.org/journal/dsc
http://dx.doi.org/10.12677/dsc.2014.32004
http://www.hanspub.org
mailto:393058012@qq.com
http://creativecommons.org/licenses/by/4.0/
mailto:393058012@qq.com

JET CFD J7 R IBUH RAS Xu [\ H A

ks H . 20144FE3H28H; B EHM: 20144F4H21H; FHEW: 20144FE5H2H

=

BB AR RGP RHER, KRR (BBERAR) IS ERME, RS
AR FERER . WHRARMAFANSR, BT GRAZRERATIMEY, ETCFDHK
EEDNEAER KT NENZES), B2RIIMAEASRFENFTRBINAKS ), FHERDFREHER
BEME LR E R Xu, FHEM b, ENLTEE, fH T Xux TRAESHERRSHNE LA
o ACABETHT BOH R A O 2k P B 2 HXuiR BT A 37 ik

XA
HWRAM, SMEETH, HERD, $uEH

1. 518

BEE AL PRIV ORI, B B SRR BEIR A BN H 2 K 5K, ST RIS R, AT i
BB T . DR BE I ok, BT AR I B A IR, w0 ZE e M H AR A i
FARRSHE, BB AT K BOR  J R

TEEN J1 5 LA H IR, BER AR IO ORI , R BN Sh AR, 7 2
SERT A KB 77 H . ASSCHE RS BN R etk KB 70 S i SR BT -

FERGANBCTFBT B, B2 AR S 70 S B LU UM 5% @i Ak, LORBESERRE . Bg A
HUETHANE . BAURSEIR (SERTSRIR) I R GRS, K2 Ak i EREE. HOARak A
WA EREHNVERE . AAEERIME, 4 RARIREwIAR TR EMEEZNEE R hT e gt
i — AERRE A RA,  HATTIBOA R T — My ksl ) Sz i U8R

FET I, AT AT AR A AR SIRANG R, R CFD J5ikiH 5 R SR ARG 1 e kK 5l
T35 Xo, BHZ TEAD KN 7 FEO T IR S B R A WO BB BBt RINE X, (3R
iRt =%

2. BEHHESZX
2.1. SFRFER[1]

AEFR AR A 1 B, o s AEME, OVl x IETT AR ME By IEDT AR A AR, Z A AN,
z e E A L

2.2. RG]
X = HERG AT 46 (1) N-S 77 PR RS S T FE AT I YA AL B, 45 21

oo M

au, aou, o, o o4
p—+pU-7=pE——p+—[ﬂ——puiU,—J 2



FET CFD J7isKRIBCH RAME Xu [A]H 2 50

X u NPHEESE, uy=u, u,=v,
Ug=w, i, jIBUETEREIN(Q, 2,3); p oA FIETT: p NIRIEREE: FORWARTT  w Riiksh Jok
PEREG T2 AT —p ulu) € SO 0. 7 FEaNQ2) BRI TE Wi 2 N-S J5 2, fii#k RANS JrfE.

2.3. i tER[1]

BT RANS 2 5] N 738 R A — 8 v 8 ) T —pﬁ, S AR, AN T N AR
S B E (R AY) . Bl £ TR B & Z KA RNG k-¢ F1 SST k-0 #5284, 7E RNG k-¢ B8,
ISR R BEZ B AME IE S5 RS B2 AR B/ ROBE sz i, 1 X 26 /N RBE I Bl R Gutth Az i) 77 8 o B o
1M SST k-o 82 [RGB VI s, ABIE T ik e S, F1 3R A R AL, 1 BE R 3 [X 51 %
By, A A BR A (OB, . A SCARIEAH DG SCRRAI S PR BUR, R SST k- 1Y

3. KVLCC2 i+ H i
3.1 HEEEESMERS

N T RAEARSCH AN A M, BT ENURES TR, HARMRZINETE T ITTC #EE s
HEMR A KVLCC2 fERMIVIRIL N R 2 /K30 /1[2] [3], FF5 INSEAN ZKith #HE LS &5 R X b, KVLCC2 2%
JURIZHhn & 1[4].

THREEGNE 2 Pos,  BF 1.5Lpp AbEESZ VR ;s F 3Lpp ALEESL R s Ao A SRR AAE T g
1%~ 1.5Lpp, /KIEMZ/KE hiT=8.3, K% Fn=0.064.

KVLCC2 MR R 1T, (A M a A R e LS e 6 M1 Ak ) 43 45 #4014 14D D T Do e »
FOR S AR oy a5 At . IR 20 4135 73, FH)= A Boundary Layer fir 4% 5) 22 J2 & KA

| i
Y
| L |
e | e Pkl
4]
Figure 1. Body coordinate system
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Table 1. The main elements of K\VLCC2 model
F 1. KVLCC2 fRiEXEER
Scale 1 45714
Lop (M) 320 7
Lwl (m) 325.5 7.1204
Bwl (m) 58 1.2688
D (m) 30 0.6563
T(m) 20.8 0.455
Displacement (m®) 312622 3.2724
Cb 0.8098 0.8098
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Figure 2. Computed field
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Figure 3. The grid of bow and stern
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Figure 4. The comparison of drift data between CFD and test
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Table 2. The main elements of supply and parent ship

2 HNMBEMEEER

Title Case Real Ship Model

L (m) 67.85 3.393

B (m) 17.25 0.863

D (m) 6.6 0.33

Cb 0.73 0.73

L/B 3.93 3.93

L/d 10.28 10.28

B/d 2.614 2.614
RAEOAE (M) (—24.2,1.25) (-1.22, 0.0624)

R (m?) 29.78 0.076

Figure 5. The side elevation of parent ship
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Table 3. The transformation plan of ship form
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0.67 Al A2 A3 Ad A5
0.70 Bl B2 B3 B4 B5
0.73 C1 C2 C3 C4 C5
0.76 D1 D2 D3 D4 D5
0.80 El E2 E3 E4 E5

Figure 6. The diagram of deadwood transformation
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Figure 7. The drag resistance of Al
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Table 4. Series of the location of the ship hydrodynamic derivatives dimensionless value

4 RIMRBNMEKS N SR EERE

Case 95 Xu’ Case BTk Xu’
1 Al —0.0023 11 C4 —0.00251
2 A2 —0.00219 12 D1 —0.00231
3 A3 —0.00257 13 D2 —-0.0024
4 Bl —0.00244 14 D3 —0.00232
5 B2 —0.00242 15 D4 —0.00249
6 B3 —0.00224 16 El —0.00242
7 B4 —0.00258 17 E2 —0.00241
8 C1l —0.00234 18 E3 —0.00247
9 C2 —0.00233 19 E4 —0.00254
10 C3 —0.00234 20 E5 —0.00273
0 .
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Figure 8. The comparison of CFD data and formula predicted data of Xu’
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