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ABSTRACT

The paper presents a set of viscous computatiana fixed or free pitch and
heave surface combatant David-Taylor model basiiMB 5512) advancing in
head waves. A detailed comparison on the forcefficieats, the phase-averaged
free-surface elevations when available, betweenlsition and experiments will be
shown for the fixed ship at moderate (Fr=0.28) d&igh (Fr=0.41) Froude number,
demonstrating an excellent agreement. With a unigseous computational tool, it
will be proved that it is possible to compute iroplly radiated and diffracted waves.
Even for the medium speed test case (Fr=0.28)ctimputational results demon-
strate that the radiated bow and stern waves assediwith the heave and pitch of

the ship can not be neglected.

Keywor ds. numerical simulation, RANSE, turbulence, fixed dre ship in waves
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ABSTRACT

An adaptive grid refinement method for a paratiglisinstructured finite-volume code is
described in the present paper. The method cymemtides directional refinement for unstruc-
tured hexahedral meshes. To get a flexible andajenethod, the refinement criterion, the
decision whether or not to refine each cell, and #ttual refinement are strictly
separated. Also, the refinement of cells and fiscdecoupled. Results for a free-surface re-
finement criterion on two steady ship test cases slignificant increases in accuracy and effi-
ciency, compared to non-refined grids.

Keywords: Numerical simulation, adaptive grids, grid refinerne
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ABSTRACT

A simplified infinite-bladed propeller model is qed with the Reynolds av-
eraged Navier-Stokes (RANS) to give a model thatdatively determines hull-
propeller-rudder interaction without requiring défied modeling of the propeller
geometry. Computations are performed for the sksglew container vessel Ham-
burg Test Case (HTC), in different maneuvering @iors. The results are further
used to study the interaction between the hullpplier, and rudder. For the ship,
the flow study reveals a rather complex flow fieldhe stern region, where the ve-
locity distribution and propeller loading refledie flow changes caused by the dif-
ferent maneuvering conditions. Summarizing theltgsthe method shows encour-
aging results, so taking into account the effofated to modeling the ensemble, the
method appears to be useful in connection withissudf hull-propeller-rudder re-
lated flow problems, where the real propeller gettgneannot be modeled properly
by the existent geometric methods.

Keywords. HTC hull, propeller, rudder, interaction.
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ABSTRACT

Numerical studies of DES, DDES and URANS for alsiggometry are car-
ried out in this paper. Flows around a circular inder of DES, DDES and URANS
are shown, and the pressure distributions on tHmdgr are compared with meas-
urement result. Both of DES and DDES results stmnirhprovement of prediction
of drag coefficient and Strouhal number. Asidehat,tthe DES and DDES solutions
show the complex flow structure behind the cylindéwus, the present results dem-
onstrate the effectiveness of DES and DDES fopé#mtcular case of highly sepa-
rated flow.

Keywor ds. numerical simulation, DES, DDES, SURF
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ABSTRACT

The hydrodynamic safety of ships represents a magquirement from the
operational point of view. Statistics on marine idetit prove that the capsizing of
ships due to critical environmental conditions repents a fundamental and, still,
unsolved problem in marine engineering. The seusteria on transverse stability
given by the Classification Societies didn't prdteir effectiveness in evaluating
the capsizing risk. Taking into account the aboeationed aspects, the authors are
investigating different experimental methodologiks/eloped in towing tanks in
order to evaluate the transverse stability of skopswaves. The application is based
on the results of the towing tank tests carriedfouta 2700 dwt multipurpose cargo
ship model. The experimental methodologies are usedprovide a better
understanding of physical mechanisms which leadtrémsverse stability for
different heeling angles and to validate theordtagagproaches in this respect.

Keywor ds: transverse stability, restoring moment on wavepegrental tests.
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ABSTRACT

The primary aim of this study is to provide a bettederstanding of the hydro-
dynamic loading responses on flow phenomena léesttion and of laminar sepa-
ration induced transition. Aside of that, the res#gmafocus on the verification of the
accuracy for the RANS simulation to predict thermd & evaluate their limitations.
The flow is first studied in the case of a slovatioin velocity based on wall pressure
near the leading edge and the trailing edge and emizal separation and transition
localization on the hydrofoil. Then the influendahee four rotation velocities on the
boundary layer events is analyzed with CFD resdlteen Local wall pressures are
integrated in order to define a suction side loadiwhich will allow to compare
measurement and calculation on the basis of a reicoated hydrodynamic loading.

Keywor ds. numerical simulation, lifting bodies, transiengiraes
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ABSTRACT

As part of the continuing effort to increase shippgulsion performances and
to reduce fuel consumption, various energy saviengjods have been put into prac-
tice on the shipbuilding market. The present paperides a state-of-the-art report
on the subject, an examination of various typesnefrgy saving devices that are al-
ready commercially available. Each type of enemyirsg device has a wide field of
application, depending on ship type, size, engiyme of fuel, etc. Some of them can
be used for both new buildings and retrofit sitaa. Many of these devices can
improve the propulsive performance in case theioalgdesign is not competitive

enough.

Keywor ds. energy saving devices, unconventional propulsors.
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ABSTRACT

A high-order boundary-element model has been usedrtsider the interaction
effects between a sailing tanker and a nearby wa-tior a range of speeds and
relative positions. Although the absolute magnitofle¢he tug-boat resistance pre-
dicted by the numerical model is often quite déferform the experimental meas-
urements, the change in resistance with relativsitipm as well as the transverse
repulsive force are both reasonably well captureithwypical discrepancies of
around 10%. A similar correspondence is obtaineehewsing a very coarse discre-
tization which leads to calculation times which ardy about 2.5 times larger than
the real-time simulation at full-scale. This shatvat with some further optimization
of the numerical solution (and/or somewhat fastemputers), the model can be
used for real-time inclusion in a training simulato

Keywords. Boundary element method, ship-ship interaction
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ABSTRACT

A detailed examination of the performance of adgpiupwind sail rig ar-
rangement was carried out for different heel andvyangles using a commercial
Computational Fluid Dynamics (CFD) solver. Expennta wind tunnel data pro-
vided by the Wolfson Unit for Marine Technology &mdustrial Aerodynamics were
used to validate the calculated CFD results. Thegated results demonstrate good
agreement and the effect of mesh density on thesidution is presented. The pur-
pose of this work is to identify the downwind positand track of the resultant sail
vortex system. The ability to model correctly thedaviour within a yacht race simu-
lation is critical to identifying the blanketingfe€t between two yachts.

Keywords: ship resistance, numerical simulation, potentihftheory.
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ABSTRACT

A route based rudder design procedure has beenlafze@d Therefore a crite-
rion for benchmarking different rudders for a sétoperation conditions has been
introduced. Based on measured data three diffenasder designs have been com-
pared. For optimizing the profiles a new methodwal the determining of the oc-
curring inflow conditions based on equivalent pressdistributions.

K eywor ds. numerical simulation, rudder, cavitation
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ABSTRACT

Steady high-Reynolds-number flowfields about a dfpdrmounted upright on a flat plate
were numerically simulated by solving three-dimenal incompressible RANS equations with
finite volume method. The flow is assumed to e timbulent so that the transition on the strut is
not considered. Effects of turbulence were repregkhy an explicit algebraic model.

Keywords: juncture flow, numerical simulation, horseshoe gert
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ABSTRACT

The present work describes a methodology for defithe nominal wake field
of a Series60 hull form is investigated in drifttioo. The wake is analyzed with two
different RANS-CFDcodes (FreSCo and COMET). The potational results are
compared to each other and to the measurementalfdation purposes.

Keywords: ship resistance, numerical simulation, wake fiekherimental tests.
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ABSTRACT

In the present work RANS simulations are condutdedh propeller in open
water, an appended ship in a resistance test sahtpa combined ship-propeller
configuration in a cavitation tunnel setup at atmlosric pressure. The open water
and resistance calculations are steady state coatjous, while the combined case
is run time accurate. Grid studies will be perfodnf®r the open water propeller
and the appended hull calculation. A formal vedfion was not conducted, so the
grid uncertainty was not estimated. Only changesatutions between grids are
considered. For the medium and fine grid solutitrestwo studies show changes in
integral quantities between grids of 1.6% and 0.6&&pectively. Concerning the
results of the calculation all the three considemhfigurations proves promising
results.

Keywords. RANS, motion modeling, velocities distribution.
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ABSTRACT

A two-dimensional hydrofoil close to the free stefdias been simulated using the
commercial RANS code Fluent. Two submergencesoaesidered, corresponding to a
breaking and non-breaking condition of the waveirgththe hydrofoil. The obtained
results were compared with experiments by Dunc@&33)l and with three different
numerical solvers. The converged viscous analydiseonon-breaking wave case shows
a satisfactory agreement with the experimentalli®sand the potential flow solution,
both in terms of free surface deformation andddefficient. A sensitivity analysis is
performed in terms of (i) turbulence modeling, rfar wall grid size and (jii) boundary

condition on the foil (free- and no-slip).

Keywords: submerged hydrofoil, viscous flow, numerical sintigla, experimental tests.
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ABSTRACT

A mathematically defined Wigley hull form is used itvestigate the
application of a commercial CFD code in predictiofithe total resistance and its
components from tangential and normal forces on hio# wetted surface. The
computed resistance and wave profiles alongside hthié were compared with
experimental observations for six different Froudeimbers to validate the
simulations. The effects of grids, domain size tamnoulence models were studied. A
statistical hypothesis test was carried on theséstance data in order to determine
the most suitable turbulence model for the lowadtlEighest Froude numbers.
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Preliminary LBM Study of Hydrodynamic Problems
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ABSTRACT

The present work presents a L.B.#fudy aimed at solvinthe flow around
different geometries. A popularly adopted kinetmdel for the solution of the Lat-
tice Boltzmann equation is the single-relaxationdi (SRT) approximation, the so
called Bhatnagar-Gross-Krook (BGK), which is emgldyin here as well. In the
discrete form of the LBM method, the distributiandtion is represented on a lat-
tice unit, that is a cell with a number of nodesvdrich f is distributed.

Keywords: ship resistance, numerical simulation, experimetessts.
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ABSTRACT

The main topic of this paper is the global strengttalysis for a large LNG
carrier ship, with double hull structure and memteatype cargo-tanks. The following
loads are considered: eigen ship and cargo weigtiit, water and equivalent quasi-
static head wave pressure. Two types of analysgelma@re employed: the classical
1D-girder equivalent ship and the 3D-FEM-hull madettended over the whole ship
length. In order to obtain the floating and trimugidbrium condition, in vertical plane,
eigen iterative numerical procedures were used. fvain loading cases are consid-
ered: full cargo and ballast. The numerical resyitsint out the advantages of using
3D-FEM models instead of the 1D-girder models tffier global ship strength analysis.
For the numerical analyses the LNG model providgdhe ICEPRONAV Galati is

used, within the frame of the MARGAS CEEX X2C16,2008 Project.

Keywords: ship structure, global strength analysis, finienent method.

REFERENCES

[1] Bathe, K.J., “Finite Elementen MethodenSpringer Verlag, Berlin, 1990.

[2] Clauss, G., Lehmann E., Ostergaard, C.“Meerestechnische Konstruktionen”
Springer Verlag, Berlin, 1989.

[3] Domnisoru, L., “The finite element method applied in shipbuildinghe Techni-
cal Publishing House, Bucharest, 2001.

[4] Domnisoru, L., Domnisoru, D, “The analysis of stress distribution in round or
broken line form bracket flanges of ship structujaihts”, International Shipbuilding
Progress DelftNo. 49(3), pp.215-229, 2002.

[5] Domnisoru, L., Gavan, E., Popovici O.;The analysis of ship structures based
on the finite element methodThe Didactic Publishing House, Bucharest, 2005.

[6] Domnisoru, L., “Structural analysis and hydroelasticity of shipaJpniversity
,Low Danube” Press, Galati, 2006.

[7] Domnisoru, L., Dragomir, D., loan, A, “Numerical Methods for Hull Structure
Strengths Analysis and Ships Service Life Evaloatfor a LPG carrier’, The 2
International Conference On Offshore Mechanics Anttic Engineering (ASME Interna-
tional Conference), 15-20 June 2008, Paper No. ORD®B-57602, Estoril, 2008.

[8] Domnisoru, L., Lungu, A., Dumitru, D., loan, A., “Ship  structural and hydrodynamic
analyses, University Press, Galati, 2008.

[9] GL., “Germanischer Lloyd's RulesHamburg, 2007

[10] GL., “Poseidon & GLFRAME FEM modtlé&sermanischer Lloyd, Hamburg, 1999-2007
[11] Guedes, C.S.“Special issue on loads on marine structuésrine Structures”,
No. 12(3), pp.129-209, 1999.

[12] Frieze, P.A., Shenoi, R.A.(editors), Proceeding of the Ibintemational ship and
offshore structures congress (ISSC)”, VolumesdL 2 University of Southampton, 2006.

[13] Hughes, T.J.R.,“The Finite Element Method. Linear Static and DyraFinite
Element Analysfs Prentice-Hall Inc.,  Englewood Cliffs, Newrdey, 1987.

© Galati University Press, 2008

[14] Hughes, O.F, “Ship structural design. A rationally-based, compiatieled
optimisation approach’ The Society of Naval Architects and Marine Engitteg, New
Jersey, 1988.

[15] loan, A., Popovici, O., Domnisoru, L, “Global ship strength analysis'Evrika
Publishing House, Braila, 1998.

[16] Lehmann, E, ,Matrizenstatik’; Technischen Universitat Hamburg-Harburg, 1994.

[17] Lehmann, E, “Guidelines for strength analyses of ship structwrith the finite
element method"Germanischer Lloyd Register, Hamburg, 1998.

[18] MS., “MultiSurf User Guid& AeroHydro Inc., Maine, 2000.

[19] Nastasescu, V.“The finite element methdd The Military Publishing House,
Bucharest, 1995.

[20] Rao, S.S, “The finite element method in engineering” Pergamon Press, New
York, 1982.

[21] Rozbicki, M., Pumendu, K. Das, Crow, A, “The preliminary finite element modelling
of a full ship International Shipbuilding Progress Delft, No(2)8pp.213-225, 2001.

[22] Tetsuya, Yao,“Hull girder strength”, Marine Structures, No.16, pp.1-13, 2003.
[23] Satish Kumar, Y.V., Mukhopadhyay, M., “A new modelling tool for 3-D finite
element analysis of FRP shipsthternational Shipbuilding Progress DelfiNo.49(1),
pp.5-35, 2002.

[24] Servis, D., Voudouris, G., Samuelides, M., Papanilaou, A., “Finite element
modelling and strength analysis of hold no.1 okkedrriers”, Marine Structures, No.16,
pp.601-626, 2003.

[25] Stoicescu, L., Domnisoru, L.,“Global strength analysis in head waves, for a
tanker with longitudinal uniform structure’Advancements in Marine Structures, Taylor
& Francis, pp.283-294 2007.

[26] SRAC, “Cosmos/M FEM Program User GuideStructural Research & Analysis
Corporation, Los Angeles, Ver.2.6, 2001.

[27] Zienkiewicz, O.C., Taylor, R.L., “The finite element method. Basic formulation
and linear problemsMcGraw-Hill Book Company, New York, 1988.



THE ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI
FASCICLE XI — SHIPBUILDING. ISSN 1221-4620
PAGES 105-108, 2008

Numerical Simulations of the Flow Around a 6:1 Prohte Spheriod

A. Karlsson
Dept. of Shipping and Marine Technology,

R. Bensow
Dept. of Shipping and Marine Technology,

Chalmers, University of Technology, SE-41Zhalmers, University of Technology, SE-412

96, Goteborg, Sweden

96, Goteborg, Sweden

C. Fureby
Defense Security Systems Technology, The Swedisénde Research Agency - FOI,

SE 147 25 Tumba,

Stockholm, Sweden

ABSTRACT

This paper aims at comparing RANS, DES and LESigireds of the flow
about a prolate spheroid, with a 6:1 major—minomsaxis ratio, ata=10 and 20
degrees angles of attack. The simulations are coegpavith experimental data
from previous experimental investigations, and aisth the experimentally-based
visualization studies providing a detailed undenstimg of the surface flow pattern.

Keywords: prolate spheroidlarge eddy simulation, detached eddy simulation.
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ABSTRACT

The aim of the study was to find out whether tlmsl lof numerical method
could be applied to get further knowledge on the-lear springing loads. The re-
sults show that it could and that the strong nowdirity of the excitation is re-
vealed. Based on these results it was possibletermine the accuracy of the ob-
tained non-linear terms. The grid dependency ofvthee field was first analysed in
2D. The increase of the wave force with grid rafie@t seems to be contradictory to
the decrease of the wave height with grid refindm&his may indicate that the
coarser grids do not capture accurately enoughitheraction of the waves and the

hull.

Keywords: ship resistance, short waves, numerical simulapotential flow theory
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ABSTRACT

A numerical method is proposed to simulate the fretion of a submerged
body. The method involves a Navier-Stokes or anfiatesolver coupled with a rou-
tine solving the equations of motions. The modsltheen verified and the simula-
tions performed so far indicate that the numergetheme is stable and produces re-
alistic results. The design of the experimentaliceto validate the Navier-Stokes
model is in progress. The coupling with the potdrftow solver provides a motion
with a Strouhal number similar to those of cetacean

Keywords: RANS equationsviscous flow, turbulence
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ABSTRACT

The paper tackles the technology designed for mmeasithe dynamic
pressures acting on a geo-symmetric ship hull maddlits systematic wave testing
in the ship hydrodynamics laboratory. The experitayn collected data are then
compared to the results of numerical simulations.

Keywords. experimental tests.
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ABSTRACT

The vibrations measurements carried out onboardaofmarine tanker
powered by a slow diesel engine, in full load ctindij revealed values of velocity
vibration which exceeded the limits correspondingthie ACCEPTABLE domain
imposed by ISO 6954 standard. After the first veyafithe vessel, in heavy ballast
condition and rough sea, the ship’s crew complaiabdut discomfort caused by
vibrations. The situation required solutions to mvthe crew’s exposure to such
vibrations. First of all, complete investigationen carried out during the next
voyage of the vessel, between Genoa (ltaly) — Tar@étaly) — Odessa (Ukraine).
The vibrations analysis of the data recorded durihg voyage indicated that the
main excitations were caused by the propeller. thernext marine tankers the wake
field presumed to be the cause of these excitati@sssubjected to analysis; finally,
it was decided to improve the propeller wake (theoming propeller flow) using
additional systems (hemi ducts) to reduce the a&bmits acting on the ship’s
structure. To this purpose the size and locatiothese hemi ducts were decided on,
by experimental research . With the new additiosyatems mounted on the next
sister ships the vibrations were measured and diselts displayed an improvement
of the crew’s vibration comfort.

Keywords: ship vibration measurements, propeller wake improvement.
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ABSTRACT

The underwater wire-guided robots, known as wellR&snotely Operated
Vehicles represent increasingly utilized means ofkimg undersea due to their
growing versatility and more attractive effectiveseost ratio. Industrial and
military ROV, beyond the mere sensor-based sedrtirecaquatic environment, are
capable of carrying more and more complex operatitiranks to different robotic
arms. The authors present in this paper the resofiiained during designing a
manipulator meant to equip an underwater remotgigrated vehicle developed in
the “Mircea cel Batran” Naval Academy of Constantde outcome of this research
stands as a theoretical basis for the actual baidof the robotic arm.

Keywords. ROV, robotic arm, modeling, numerical simulation
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ABSTRACT

Diesel engines can affect the safety functionality habitability of a naval
vessel. Excessive vibration may result in fatiguacking of local structural
members, malfunction of machinery and equipmentawersely affecting crew
performance. This paper presents the results ofifi@ation measurements effected
on a Diesel engine, the apparatus and the methggobd vibrations analysis used.
It presents the experimental and theoretical diamgsashowing the vibrations
distribution on the cylinder liner and the cylindglock.

Keywor ds: vibration, cylinder liner, cylinder block, acceaion, frequency
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ABSTRACT

This paper deals with a method of calculating thiekness of a porthole lens
using a 2D FEM model. The FEM model was validated dxperimental
measurements on a design stand.

Keywor ds: static, porthole

References

[1] Mocanu, D.R., Analiza experimentala tensiunilor Vol. 1Ed.
Tehnia, Bucursti, 1977.
[2] Mocanu C. |., Rezistera materialelor Ed. Zigotto, Galg,

2005.

©G

alati University Press, 2008



THE ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI

FASCICLE XI — SHIPBUILDING.

ISSN 1221-4620

PAGES 143-146, 2008

Modeling of an Underwater Remotely Operated
Vehicle’s Motion through Water

Vergil Chitac
“Mircea cel Batran” Naval Academy
Merchant Marine Faculty

Octavian Tarabuta
“Mircea cel Batran” Naval Academy
Navy Faculty

Constanta, Fulgerului Street, No. 1, 900218Constanta, Fulgerului Street, No. 1, 900218

Romania
E-mail: prorector@anmb.ro

Romania
E-mail: tavitarabuta@yahoo.com

ABSTRACT

This paper presents the theoretical fundamentalamounderwater remotely
operated vehicle (ROV) accompanied by the restiltaageling its motion through
the water in the proper domain of velocities.

Born from the ultimate requirements of good maneahility and stability,
the motion’s study emerges from the actual sethef non-linear differential
equations of motion. Taking in account the comflew of the water around the
ROV, the authors consider the influences of theirlam turbulent and potential
zones that surround the vehicle and eventually ycasut a computer-aided

simulation of the movement.

Keywords: ROV, motion modeling, velocities distribution.
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ABSTRACT

This paper is concerned with an assessment oftthessdistribution over the
cover of a spherical tank of 1000 viaximum strains are obtained by means of the
strain gauge method. The measurements points ataingd from a FEM
preliminary calculus, by using COSMOS/M program.e T¢afety coefficients in
respect of the yielding stress and the breakingsstivere also evaluated.

Keywor ds: strain gauge method, stress distribution, safetfficients.
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