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Numerical simulation for ship self-propulsion based on open water
propeller data

JIA Li-ping, SUI Jun-you

(NUMECA BEIJING Software Limited, Beijing,100080, E-mail: jane.jia@numeca.com.cn)

Abstract: At present, it is generally to use sliding mesh method for ship self-propulsion
numerical simulation prediction. one way is the defined ship speed with change of rotation speed,
the other is to use the controller to adjust automatically propeller speed during the simulation.
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Both of them would be time-consuming and their results are not satisfaction for engineering
application. In this paper, FINE/Marine software is used to simulate JBC ship self-propulsion
hydrodynamics quickly and accurately based on Actuator Disk theory with open water propeller
data, where fully hexahedron unstructured mesh, moving mesh technique, solving RANS
equations and free-surface capturing strategy are embedded in. Mesh configuration, computation
characteristics and hydrodynamics for self-propulsion are analyzed. The comparisonsbetween the
simulated results and experimental data show that this method can provide the effective tool for

self-propulsion simulation in engineering application.

Key words: Fully hexahedron unstructured mesh; FINE/Marine; Actuator Disk; Open water

propeller; Free-surface capturing strategy; Thrust; Torque; Self-propulsion point
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Effect of different turbulence models on Ship Resistance Prediction

XU Yang-kai, LIU Yu-jun, SHEN Lin-wei, WEI Yan
(Department of Ocean Institution, Zhejiang University, Zhoushan, 316021, China.
Email:18368091901@163.com)

Abstract:Three different turbulence models are employed inCFD software to study the accuracy
of surface ship resistance prediction. Grid independence and time independence are analyzed
first,then the total drag coefficient of the ship model is calculated under different turbulence
models. The simulated resultsare compared with the experiments to determine the turbulence
model that best fits the ship resistance prediction, which lays the foundation for further
development and improvement.

Key words: computational fluid dynamics; turbulence model; total drag coefficient
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Simulating typhoon waves by nested SWAN wavemodel

YU You', ZOU Li'*", JIANG Sheng-chao',DONG Jin', WANG Ai-min', ZHAO Jian'

(1. School of Naval Architecture, State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian
University of Technology, Dalian, 116024;
2.Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai, 200240;
*Email: zoulidut@126.com)

Abstract: The third generation wave model SWAN with nested grid was applied to simulate the
typhoon waves in the South China Sea.Typhoon Kalmaegi numbered ‘1415° was selected as the
driving wind field. The simulation results including significant wave height and wave period
were compared with measured valuewhich was obtained from two buoysand BIAS wascalculated.
For significant wave height, BIAS are0.205mand 0.441m, respectively. For wave period BIAS
are -0.835s and -0.335s, respectively. In general, the simulation results have a good agreement
with measured data and this paper has a certain reference value for further study of typhoon

waves in this area

Key words: SWAN; Nested grid; Typhoon waves; Measured value
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Numerical studies on the pitching foil with asymmetrical sinusoidal
locomotion

CHAO Li-ming, PAN Guang, ZHANG Dong, HUANG Qiao-gao, SHI Yao

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an, 710072.

Email:panguang@nwpu. edu.cn)

Abstract: With the numerical software, the hydrodynamic performance and wake structures of a
foil pitching with the asymmetrical sinusoidal locomotion is studied in the present. The
drag-thrust transition is considered at the parameter S which is used to describe the asymmetry of
sinusoidal motion. The wake structures have been discussed and the equation is provided to

predict the drag-thrust transition at different values of the S.

Key words: Asymmetrical sinusoidal locomotion; Pitching foil; Drag-thrust transition; Wake

structures.
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Ay =mghog - E# (20)
Ay = 2y (I + Dl )mohog - E# (21)
As; = (L, +AlL,) - E# (22)

X (13) &R
My = (mohog® + 2/ U + Bli)mohog + (o + M)b) - E (23)

RBAENRUFIL T, A S EN 6m, BHRTT RS X 477 A 1158 M 24 90°S, MR
A LIS BEHE ENUATIN R o SIS ANk e B, A8 AR 0 0 RS A AR
A IRERE AN —2F .

G 3.2, W E = 1, By = 0.05,4; = 5.83 x 108N -m, A, = 1.23 x 108 kg - m? - s7 1,
Az = 2.03 x 10%kg - m?.

X (16) A NMy = 5.83 x 108¢ + 1.23 x 108¢ + 2.03 x 10°¢

20

15

1:'
—1:'

time (s)

Pl 4 N GO0 T A 428 M LA

Rotation

FERS A A, Wi 4 B, B4 N 0L T IR REIR R, 48 113.85s I, #EHE A i 2
BN 17.913% [FARE, 133IAEEN 0, MINEE NG = 5.37°/s2, B AR B 7 55
AR 1 M, = 2.13 X 101°N - m

A TR A 15 R AN

My
C, = # 24
k %ngTQ?V ( )
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e, TEREIR 1 R ECNC,, = 0.1065.
DA R B RE e F R TIUE BOR TAE, FEVTHEIR S BT, ORI 5 2=

SRR T Cpy o

5 45

(1) gz & AR MR REAR TR 10759, AR A A R IF AN G o X
AR, 55 R A SRS A K iR U SRR AR R

(2) AR AWQA, AT ELTHHSEAT B A AR B8 S ADAS [RIE LN (R R 5
PRI S R R L, BN AR AR o A 0 BT U 2 L R P T RS T AR TS AL
A S BB YT DA R AR AR HE KRR, 154G B0 2 E A B O R 5L v istit
REEINIE

Sk

1 BRI, MEARLE SR B KIE R IR 2 80 s s R @ YERT D). W /KR I /R LA KS,2011.
2 ANSYS Customer Training Materia. ANSYS AQWA Hydrodynamic Diffraction. 2012 (2)

3 =iEH. ANSYS AQWA BAENTTS#e s, dbat: = EKFIK B H k. 2018,1(01)

4 BRIV, XN AR AR JFE (R[] TR 5HR,2015,2(03):174.

5 2 ik I SRR I LV R R S B 5 R R ZR A BT FE (9] 459H,2011,22(05):1-4.

6 WRAEE. M AR REIZ Bl 07 5 SRR e B R G4 I [D]. G : KR TR %%,2005.

Analysis of ship rolling characteristics based on AWQA

HE Hao-yang
(Department of Ocean Institution, Zhejiang University, Zhoushan, 316021, China.

Email:haoyang_he@sina.com)

Abstract:The rolling characteristics of a special ship in different sea conditionsincluding rolling
periodand rolling amplitude, are calculated by using the commercial software AWQA.The
parameters of rolling motion are determined firstly to obtain the moment of inertia and damping of
rolling motion. Then, the control equation of the anti-rolling device is analyzed; to calculate
therequired non-dimensional coefficient of the control torque, which might be useful for the

research and design of the ship's anti-rolling facilities.

Key words: Mass moment of inertia; Mathematical equations;Control moment;Rolling simulation
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b B 25 7 4 B I U RO BB AR U

I A, T, RER

(MG/RIE T RZ (B AN TR0, Bk, 264209, Email: ghhe@hitwh.edu.cn)

WE: AaE EEAY A BT R RRTRARNEFEREE, AR T 88 2E
B (cloaking), 1M T i b &M Hy B IR 71 B 7 LR B B F BB/, AXET CFD 77
., BT M S FRBER MR ERERE, 20T BEI A T LT AR R
R, FFMEE oA AR T BRI B R AR . AR REA: FEURAE AL W] DU o A e
3F % F k18189 cloaking FL&; BILA| A £ F KA B R R, 1FR T F QKB ES
LR BB R R IRAS A B [ RT3 O T AR R AN 5 R R T e T RN
KERIE): FURAE; BEMA; BEMHSN; KE LA CFD

1 55

PR Z AR A BT ER 2 E R 2N, il &R XM 2 R E 2 2k T
WAER, ATUAAE— @50 N AR AR 2R R . B R Sl e B i R i R A
W JE B A G A e /NSRRI R AR TR BB 8N, VR TS5 M b BB A% 0 mT LA
BN Z gk, HRBERG A MRA EERIRY

“Cloaking™ 2 1 HH T 329 1A 1) T IR 17 A% 4% R BTt A B/ R/ 0 B 520,
SRR PRI R ok /IN BN S VBB T s 2 15 B PRGBS B S8 AV B, RS DA
N 0. Cloaking L% % 51 Pendry™ E RO I ATUSAT 72 & B, 2 J5 1 75 I A i A 4 1+
WAS B T RN - 35 JLEESR, 7K cloaking B4 45 3] T 221 11 RVE AT 73 : Porter
A1 Newman® i i o A5 IR o 1 S T — AN ABJE R B (1 cloaking B 5. Newman™ Vit 78 it
BFE cloaking L EEIT THI% . T Newman™ W50, Tida Z'""I84F 7 Newman!® *!
KB cloaking IR . A7 #2511 Zhang 25U %1% K 1 cloaking [F R B TF T 2%
WEFL, FFEIRKI T “#E-Cloaking M%7, FF)3 T Cloaking ZX S 7E T A28 FH HI AT BE .

IR T KB cloaking FLG B FT, AN AHES Uk BE B AIVE AR BSR4 T T
M ARFTREEN, AR TR AR IR IR B e 5 T A B AR T AT S A O, ARSI IR
i cloaking 57U Ry T A0 A HEAT TR ST, FF M7 T IIEAS 008N S5 T 4 A AR AL 2 1]
MIXTRR R 1 5E, BRI, Wi CFD ¥4 FLUENT #H7T kPR, LT =
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Ue B PERBE IR K . 2805, 218 Newman 1 JUsH S8 R A B X, BUER T K
= 1.0 (K = kdy, k B dy N0 BIBIRIERTS, SMEZEAECN 0 (N =0)
F4 (N =4) [IFEREIBEESN IR, 5 M Foc i ST ERs Jy g J it
T UM BJa, XPREERN A AR, TR T 52 B BB 7 b H T I o> A 2t
(RTINS & e T D P DIVASE A £ S P 3115 -6 X IR (B E I ARV EZ N )
PERRS J 1T DG R ZZ N RS 7 B8N T VA DR AR O 5 IR S T A T 22 {E
(19BN o

2 HfEH

2.1 EHIGE
PEI T RER B AN T IR 4 4 ) Navier-Stokes J7 F MIESENETT 7% :

g_z+g_;,+g_pzv:0 (D
p%+pug—2+pvg—z+pwg—z=ﬂ(%+%+%)_%+Sx (2)
p%+pu%+pv§—;+pw%=ﬂ(§7zf+g%+%)—g—i+5y‘pg 3

K, p NIRAEEEE: « ANTE:  w, v, w A X, y, z TTIMBERESE; p NE®: g
REE IR u FoRmAERIS IR RE: S S M S. 405008 x, y iz T B hnsh
IR
KH VOF (Volume of Fluid) J7iEMi#HE B B, H A G4 F o B0 2 5 1%
Jda, Jda, Jda, da,
o o oy Ve T
K, o ATAAERAIR 5. BRI R BE O — RS oo, HERA AT 5]
NAEFRDEL o, 7€ L BITH SR g MR SRS RoT SRR HE: W, a,= 0 BN
BICNERA S g AR, o,= 1 ZORBITH R g HIRE, 0<a,< 1 ZRZBTL TR
PR Z AN AS S o X T ARSI L KR Il R, 38 S STRPIAH, B ¢ ST 1 812, o, W2
UL:E

0 (5)

2

2, =1 6)

q=1

Bei, fEREAMEHIRITT, TR (D 2R (4 P p ATRRON:
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p:iaq-pq D)
Hr, py 5 g ARAR I E
2.2 #EKH

MRS CFD #fF FLUENT #H7 00T K, @51 7 =4ERBUEBOIRKAE . &7 %
RHAEFEN L G803 45 8 NS AR 7K 5T s g BERDK TG &, RSEILBIR A R, A
SCARALM) B Stokes U T8 BEHy . 35 THTHE v AK BT RO Eﬁ%%niﬁﬁu?

_ wH coshk(y+h) 37°H H cosh[2k(y + )]

sin(kx — o) + > 22 (1 in 2(kx — or) (8)
2k sinh kh 8 kT 'L sinh* (kh)
H nH H cosh(kh)-[cosh(2kh) + 2]
="—cos(kx— 2(kx — 9
Nt =5 costhe—an += =) sinh® (kh) 05 2(r — ax)
2
ulza_(p:ﬁcosh'[k(ynLh) cos(ky — wt)+37rH(H)cosh[2k(y+h)] 08 2(kx — ar) (10)
ox T sinh(kh) T L sinh* (kh)
2
u, = a(p 7H sinh[ k(y+h)]S n(x - a)t)+3” H(H)81nh[2k(y+h)] in20—ar) (11
dy T sinh(kh) 4 T 'L sinh® (kh)

L, o RFBIRMES » JKITE R w, F up 70 5 x Fy J7 K SOE B s H, L,
T, k, o 73 WARRB R, A, WAL, B, BORBIIE, h /KR,

AR AR BUE KA AR S I T RHJE RIEAT BRI bR . BARTT . ez &
77 RE RS I IR YR TR W R AR R Sh A RE B . SO x ATy 7 1) () BB BRI S, A S,
VEIDAE

S. =-v(x)u (12

S, =-v(x)-v (13)

Xf, o) AHBRE, AP HRIEAN:
{pa~[x—(xt—2L)]/2L ifx, -2L<x<x,
0 ifx<x -2L
b, x J9 KR AR S x T7 1A ARARE s o WA REL Bla =105 B0 (14) AT, JHBBK
FEN 2L W SCBR ARSI b ] 56 11E 2 B B & B S A 250k

AICHAETHEM S . EH 7Y B b O Z kg N EG 0 A BT 7 J—jﬂi
F2K | Body Force Weighted Bk, TR Wil Uk @ik, 5/ &
FABRAS 0] ) PISO &k, Horb, PISO Sk (v 50K B2 s [R5 K 1) RN g BTIEﬂ*Ht
BN, TSRS RS . 2 RERISIMERE, & T BUE BOR B I Ky o =
7/400.

v(x)= (14
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3 4iR5iTie

3.1 IFHEERE SR 2

Newman'”'7E K = 1.0 I DUFAREEEU I B B H br ek 8, Smst A4k o BV A i R <
SR, KB T AR IE AR cloaking BLR, BRI BB AE BN B LT 0, fip) Al
K FH Newman RIS KL, W70 T BEME RN & A, AF T 2 3 4 _E (R RS 7 10284k
{5 IR FE A8 IR A FE X A% ) AR AT LR BEAT IR N 0, R TR R R A
TR B RS8O, Wb P T ot i A b AR RS 7 e P 0 98 TG 4 A 5 L REAT T
o, IR T BRI R . FRBEAEEAWE 1 PR: a~j REREIE; &
RV RGWE 1 F TR, Hy=0-FHTRZINE BEHAL; IR x BT A
U HAFIRRNZIK dps A5 1o SPENFRNZIK dowes A2 dows BEANTFERBELEAE N R,
BARM RS2 80005% 1 Bon, H, i@ RizK dp=1.0m, £ 19U RS BL dp N e R
MR FHEAT T IR E AR

it RGIIRE S IAR, 22 VR PR 1) WA 5] 20 RS R = x J5 Rl R A R ST o =
L/50; y J5 1] [ B T BT A BN RS R SE oy = HI205 At R FEFR 171351 49 88 AN G .

Incident wave
—_—

(@) N=0

1 FEAREAT E

3.2 FiEBA

TEH ORI B A G A R AR, DU RS M SO R R & /N o H b sR R AL M
PRI LT S50, 7T DA 3 FRARAE B T O i B BV RS ). 78 K = 1.0 BIBRIRAVEH R,
R TERTE L 2R3k ErpaEs ) (N = 0 AR N = 4 Bdo0iEs), 3
RS S IR T R ESCER (1] — 3. iFEA R IE 1 .
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=1 FHBERSSENDOFEERBD

SRR HIER TR PANEERE CANGERE TFRRE V3L 2 TR
HH FAit nz 7K e RNz 7K iz 71 71
N ” dy Fout Ao R F® cFD £ HOBEM!!
0 0.5 1.0 — — — 0.1164 0.1192
4 0.5 1.0 0.2993 0.3434 22071 0.0418 0.0293

X1 P TIRARBE BAK R SFS 5L FIRE T AR ST A O IR AR LS J it g R
(F® CFD) Aty mss it a8 (F® HOBEM). HiF 1 w0, J@i7EO
AR R B A G AT 15 ROTIAL IRV AR R, HROVF AR RS 1] LIS BB 2 PR, R 1 45 R 5%
UE T BN AE I N O VAR S AL 1T T A Rt . HE5 R 5 HOBEM J7 vk A 45 Rk
A—F, WE 7 A R AR .

1.75

Moy

X (m)

K2 R oA

3.3 EENH

IR R A cloaking I, FUCIFARIGPER I RFARIAI R 2 TS E A, e pE
TR T BFE M. AT T cloaking HERL I IRIA I A s oL, B 2 45 T dhds
TR IR s KPR S S WA, IWE 2 FTRLEH, N =08, FRAclyRmg
AR K TR, N = 48, SOFEEPIEEAEILE—80 N E
AR BT RN, G ERTE R OFR B RBER SRR BN . RIERS )
YR/ T VS DR AR . T TR 9 T v 22 (R PRk o

4 #Eie

ASCENL T ¥ 2 ROKEN I TERE M R R BER T, AL 7 B PR AR AN, I
SMRHRARIAT TS e WFFCR I TR O PR B Se A i RO A IR AR R
ForbuO AR R 7T A1 31 58 2k s CFD J5 125 1] DAHE B S H0L 22 FA 1 B A RIS I 5%
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ATHEERTERXREARNFEELS LT E (No. 11502059). BE T A% X BT X| T E
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Numerical simulation of cloaking effect among multi-floating bodies
WANG Zheng-ke, HE Guang-hua, ZHANG Zhi-gang

(School of Naval Architecture and Ocean Engineering, Harbin Institute of Technology, Weihai, Weihai, 264209.
Email: ghhe@hitwh.edu.cn)
Abstract: The wave drift force on the marine structures can be reduced by distributing geometric
optimized floating bodies around it, which is realized with the cloaking effect. The nonlinear
model based on CFD was utilized to analyze the cloaking effect among floating bodies, and the
protection of the cloaking effect on the inner floating body was verified. Besides, the reduction
mechanism of the wave drift force was studied from the view of spatial distributions of wave
elevations. It is shown that the viscous model can accurately simulate the cloaking phenomenon,
and the wave drift force on the inner floating body can be significantly reduced by utilizing the
cloaking effect among floating bodies. The reduction of the wave drift force is owing to the

reduction of wave-elevation difference between the weatherside and leeside of the floating body.

Key words: Floating bodies; Cloaking effect; Wave drift force; Wave elevation; CFD.
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IKTAITH AR S hIREEE TR

T EH, A8, |
(RRIETRE: RIS WA SRR TRERE, I, 264200)

WE: H 7T WHATMATRIES G| RAX K RE, £ T HIT Rankine B EETT —
KT AAT RS BRI A X A MR AT AL, & %8, X% # I Rankine T A MY
Eip X EEA#TTNE £ ZREER RS HATRIEZ f5, 1118 T Newman
KRB BBAE, HAEHMATARAKEERFATT FHRIE, BXHERN L
AR e BT AT EAE R G BT M TR TATAT IR S ik R An KR [ 7y, HAtEmy e
MR R A KT RATERR A LR, RRAERNRIT. THXERETRERERT T2
B SR M

KEIE): X[ #7; Newman 40K k; #JT# #; Rankine Tk

1 55

IR MUAT PRI R XS T4 B 5K e A B 7 EEAE A . K M UT T 3 AT,
HTE/KHE L, WXSue R, a2 nT DSRAAE AR f At m AR S S, M
T ARG E PR AT R A o AR TG AR AR, 2T /KR WUAT 7R 0% b (4R 47
AREEANER, Von Alt 251 U3 45 R PR HRAE 7 AT W /K T R T 155 100 R 8 4 K R AL
N A AR TR IR SR AR . ik, BRI AL, AR TR b 1)
REELE 44 AR A S . RIS 7T, Jagadeesh 5B ANFEIfE . AR FH AUV
ZHREIF TR T 4B FEENRIG T T KD K FRHUAT 2B /PR RE RO BE I . it 4,
HZHEHE R A CFD it (4n: FLUENT. CFX) X%l @dkAT 7 %ot 5 i it 7t
f: Nematollahi 2511, Wu 2518, st 77 e f a7, X5 T OpenFOAM F&, 4%
Fff4A& SUBOFF HIZei il i, $2 7 —Fh BB A ik

PLE R ZHO T SRR I B T F B, THEAEXSRERS o AHXTT CFD B, FAdmRA
R Ry, HAEK N AUAT #8060 R 7 I nf G 5 CFD A4 EASE . Lee M
Newman' % i = 4E T TCiE R FER A — B 73647 7098 12 msslO%E &5 R STF ¥4

BEEWB.: EXARRFESTIINH(51579058).
BEMEE: )4, E-mail: gh.he@hit.edu.cn.

- 1009 -



5 Um A EDKE R 2 iR R

#i65 Frank YA LG 5 T IERER ) . Hel" R Al =4 Rankine 11570
XA Wigley S TFFE 1IN SAS40L . A F0 3 T #4 ¥ 18 A Rankine JEEIFR TK R
AT PR 4RI RS I B TSR o 2 BB AT AT v R DR b 1 5K R AT AR M
[ R, AR i R K S AT AR R R R . BT S sk ) R o M SR At 1 AR T SRR
.

2 FwAB AR

2.1 LMESORIRIR

FRB A SRR AR, AT RS R, SRR R R
Ab, R T RV RIS, REUEB B E T AERE RS ALAR R o-xyz F(E 1) N T EIEM
TEWEM, B R NAT RN T AP AS 5 E YT . BRALSR R o-xyz € DAME E
BIUAT RNUE U I x BIEFEE): AR R A FH RRASR: 5 B T AT R OES
KRR x-J7 W LASUAT AR R da 1 1 0o E s -7 m LA E ) BN IR

1SR

AHFCRMHREL, LloMRLDHEES, oIURERTENT, o AARIBNH:
¢=2+0. (1
Hrp, SERERENH A MFEAEA: RO SIREE, B RO BREE. FERIK
SCHIWT TR R OK N AT AR AR B, 50 e BEd & AR R g, B

o =-Ux. ()
MR YR AR, R 4355 2 LR 1) Laplace 3% il 5 FE A1l A 46 1F

72p =0 (3)
B HEOMTREQORATIER)F, F:

729 =0 (4)
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BT A 0 B FOK T UATAR I R IR R, A REMUAT R 6 1 FR R 2R A5 I 1 5
WMEAR AR RET L, A
Vp-1=0 (5)
H, 7= nd+nyj+nk, JMERTRETT .
WO EQRATEG)F, 5:

5, = Uny, on Sy 6)
2=, on Sg )

Hrp, SyieWiksR, Se48H M.
fEH WM b, #2188 5B J1 2530 A
‘:Tf+k02—f=0, on z=0 (8)

2.2 BEFAREEW
2.2.1 Rankine BA& S £k
K FH 1] ¥ Rankine Y5 ASE AR PR pR B 1) 5 £ oyl sk iy, Rk RwF:

Gp.g)=—7, on Sy ©9)

G'(p,q) = —%, on Sg (10)

Hrdr, r Fr' 3 53R w3 fsp(x, v, z) 5IR 5q (&, ¢) Fq(E,n, 0) 2 MR B, HRIAX W T

=[-8+ —-m*+(z— 9?2, (11)
r =[x =%+ (y —n)* + 2?2 (12)
2.2.2 EHRMAFk @I F
YT _F R 1 AT AT RN A
P — Poo = 3p[U% — 292 — VO - VD — 270 - Vo] (13)

Hrh, p HIIRE R, g AETIINERE, U ANATEIINUE: po = pe + pghs pa IFRIERS
. h RZSRIRE B HEMER . &R LERRN:
Cp = (P — Pw)/(0.5pU%) (14)
RENUTRR M b 30 A a8 0, WIRTAT AR BT 52 2 1) 2% 9% B 7 R HAE x Rl J7 11 1)
JE S5y e FLE R T B S A sy, HIEHERAGEE 71 R 50T R A :
Cy = 2 [f; pndS /(pU2S) (15)

Hrby n N x TR EALE R S K TS AT R BB AR I AR, EAHT 7 i T
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ITHRBEANZ ALK, BRURBUATARRIRITA . 315515, BmA:
¢=[U2=Vd Vb —2Vd -Vg]/2g (16)

3 BUEAM S AR

AN Newman KA =42 MR S HDGBEBH R IT T FL. B Ze X it S AT
ERERIEAT T e, AZBER AT 7RSI ESRIE; SRS T Newman 4K A4
BIPP S R JRdE, FF 5 TR RIS R AT X EL s S Jaxt Ee i 7 AR () SRR .
3.1 ARATIAIEER

KK T AT A2 He" e () Newman 4K AR . Newman 40K A48 7y —Fh4e K
WEERAAR, BT H AT B8 e RIE SORIIA, B DA &A1z s A T8I 78K T AT A4 1)
sk, 1. Hel'', Doctors 26 2A1 Belibassakis 2513, AHF 48 AT 5% H ) Newman 4K 4
ZH08: KEL=20m, KES5HANEHZ 2508 5:1:1. HEEBRE 2 Fix.

B 2 Newman K AR (145 mi A B

3.2 BESHIRBL AU ST IE

AT EARINAER H / L = 0.16 R L Fn= 0.40 FIfTIHE 213 71T 1) Newman 20K A4 1)
MW EE), @SBRI TSR, BN 3 NKHEUE AR R K
KEESH: VIPRMREECR . KRS SR THEIER/ N RN R, R — N2l
AR, HAMRTESEURRALE . & RGN, SEERERED T OFFIRrK
FE e 7D KRB, . FHEAR SR 3L /12, -5L/2, HH LK FRUATER
K QUFFEIRI R T IRETESEE, £y TRRAFE M, W& y TRl g=
1.10 REGZETENE; G H H/KE y 77 M ZHCN 24; @Y MR E S I L
7948, IR A ECN 48,
3. 3 Newman ZRK KRB B S D

A% Newman ZHKARLEE RN HIL =0.16 T, DAASETIE Fr S8 5T47 I 5% 3 175 150
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i Newman 4 A 6% 2 5 .

It 2 HEF A e FEASFENUE T K S HAT AR DRI B2 . BEE TE
B, MK BEENUEREIN, MERE & I KGR &S, 2R
FEE — NI TC A B

B 3 K N UAT R 2405 )R 128 B (H / L= 0.16, Fn = 0.350)

AT AR R BER R R E S T 5EvE, B 4 S T AENUE T IS 1t
HLER, 315 Belibassakis 2T R R B4 BT T 0 HUIGHIE .
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M 4 T FE ST T R4S S Belibassakis 2545 R AR &R o 7E Fn =
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PR FEXRHZAR AT ISR IEZ J5, TR T A FEIHTE T Newman 4844 ) %0 Rk
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A fast constant panel method for analysis of wave making by
advancing submarine

WANG Zheng-ke, HE Guang—hua*, TIAN Nai-wen

(School of Naval Architecture and Ocean Engineering, Harbin Institute of Technology, Weihai, Weihai, 264209.

Email:ghhe@hitwh.edu.cn)

Abstract: To predict the wakes induced by advancing submarine, a Rankine panel method based

on the potential theory is proposed. First, the mathematical formulation and numerical

implementations are introduced. After the convergence study carried out systematically, the
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wave-making characteristicof Newman prolate spheroid model are computed and compared with
published results for validation of the present numerical model. Computed results confirmthat the
developed numerical model has the capability of predicting the wave resistance and wakes
induced by advancing submarine, and its computational efficiency makes the optimization of

body-plan, hull design and real-time prediction of wakes feasible in the engineering point of
view.

Key words: Wave resistance; Newman prolate spheroid; Potential theory; Rankine panel method.
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CFD-based numerical prediction of the propeller loads for a
twin-screw vessel in steady turning motion

YUAN Shuai', ZOU Zao-jian'"
1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240,
China;
2. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Takingthe fully appended model of the twin-screwvesselDTMB 5415 as study object,
numerical prediction of the loads on the inner and outer propellers is carried out by using the
CFD software STAR-CCM+ to solve the RANS equations for the viscous flow and using the
MRF method to simulate the steady turning motion and propeller rotating motion. In the
computation, the effect of the free surface elevation is neglected under the assumption of low
ship speed. Computations are carried out under straight aheadmotion condition and steady
turning motionconditions with different turning radiuses and rudder angles. The results indicate
that the loads on both propellers increase due to the turning motion, while the load on the inner
propeller is larger than that on the outer propeller; increasing the rudder angle results in an
obvious increase in the load on the inner propeller, but a slight change of the load on the outer
propeller. These results have a certain guiding significance for deeply understanding the
problems such as the change of the main engine loads of a twin-screw vessel during turning

motion.

Key words: twin-screwvessel; steady turning; propeller load; RANS; MRF
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Numerical analysis of wind flow around a containership

YANG Chun-lei, YU Chen-fang, FAN Tao, LYU Lie-biao

(Jiangnan Institute of Technology, Jiangnan Shipyard(Group)Co., Ltd., Shanghai 201913, Email:
cl229@163.com)

Abstract: In the current shipping market, with a better understanding of fuel saving
that can be obtained in the operation in service by the use of low wind-resistance
design it’s very possible shipowners may be more willing to consider this in the future.
Viscous CFD simulations are conducted for a 9400TEU containership, and
rationalization proposals could be given in order to reduce wind-resistance based on
analysis and comparisons for wind flow around ship and wind-resistance coefficients
at various speeds in different wind directions. Full scaled double-body model and
RANS solver are adopted as numerical techniques, and the numerical reliability and
adaptation are discussed based on validation with semi-empirical data.

Key words: Containership; low wind-resistance design; fuel saving
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Study on anti-wave performance and wave energy conversion
performance of WEC-type floating breakwaters

ZHANG Heng-ming, ZHOU Bin-zhen*, CHEN Zhong-fei, DING Xin-cheng, ZHANG Liang

(College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001.
Email: zhoubinzhen4827@,163.com)

Abstract: To study the anti-wave performance and wave energy conversion performance of the
wave energy converter (WEC) type floating breakwaters, the Star-CCM+ software is used to
establish a two-dimensional numerical wave tank based on viscous CFD theory. The numerical
model is validated by experimental data in the literature. The influences of the bottom shape and
the geometrical parameters on the transmission coefficient and wave energy converting efficiency
are studied. The numerical results show that: The Berkeley-Wedge bottom has the best anti-wave
performance and wave energy conversion performance. The performance of the trigonal-baffle
bottom is better than that of the trigonal bottom, and almost the same as that of the
Berkeley-Wedge bottom. The relative width has little influence on the anti-wave performance
while has great influence on the wave energy conversion performance. The relative draft has
great influence on both of these performances. The best relative width and relative draft are 0.25

and 0.4, respectively.

Key words: Floating breakwaters;Wave energy converter; Anti-wave performance; Wave energy

conversion performance; Wave energy conversion efficiency; Transmission coefficient.
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Numerical prediction of the effective wake profiles for a high-speed
underwater vehicle propelled by contra-rotating propellers

HUANG Yong-sheng, YANG Chen-jun

(State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai, 200240.
Email:cjyang@sjtu.edu.cn)

Abstract: A numerical method is proposed for predicting the effective wake profiles for high
speed underwater vehicles propelled by the contra-rotating propellers (CRPs). The hydrodynamic
actions from the CRPs are simulated with distributed body forces. RANS simulations are
conducted, respectively, for identical body-force distributions in open-water and self-propulsion
conditions. The effective wake profiles at CRP disks are obtained by subtracting the velocities
induced by the body forces in open water from those induced by the vehicle with the body forces
in self-propulsion condition. For a generic underwater vehicle having an existing CRP design, the
effective wake profiles are predicted first. Then the hydrodynamic performance of the CRPs in
the effective wakesis computed by means of an in-housevortex-lattice code. The potential-flow
results agree well with those given by the RANS simulation in self-propulsion condition, which
indicates that the proposed method can predict the effective wake profiles for CRPs at reasonable
accuracy. The influences of different wake components on blade forces are investigated; it is
found that, for the CRPs, especially the aft propeller, the tangential wake cannot be neglected.

Key words: Contra-rotating propellers; Effective wake; Underwater vehicle; Body force; Lifting
surface; Vortex lattice method.
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Numerical study of wave impacting load on a deep water
semi-submersible platform under regular waves

GU Jia-yang, XIE Yu-lin

(School of Naval Architecture and Marine Engineering, Jiangsu University of Science and

Technology, Zhenjiang, 212003. Email: gujiayang@126.com)

Abstract: Nonlinear wave impacting load due to the interaction of wave and marine structures
will cause a huge threat to the safety of platform structure, based on the Euler Overlay Method
(EOM), the wave impacting load characteristics of platforms under different wave parameters are
studied by computational fluid analysis software STAR-CCM+. According to the numerical
simulation results, the influences of wave period and wave steepness parameter on platform
impacting load are mainly analyzed. The results show that the maximum slamming load occurs at
the intersection of downstream column and deck. When the wave steepness is smaller, the
pressure monitoring point on the column does not appear to be a typical wave impacting load

curve, but it shows a slow dynamic wave pressure curve.

Key words: semi-submersible; multi-column; wave impacting load; numerical simulation
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