THE ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI
FASCICLE XI — SHIPBUILDING. ISSN 1221-4620

2011

TABLE OF CONTENTS
COSTEL UNGUREANU
Towing Tank Experiments for a Surface Piercing NADA2 Hydrofoil................ccccccee. 5
FLORIN PACURARU
Towing Tank Tests for the DTMB 5415 Combatant Hull.................cocevveeriiiiieiennne. 11
OANA MARCU, DAN OBREJA
Model Tests on the KRISO Hull for the Powering Bearfance Assessment......................... 17
VIOREL MARIA,ADRIAN LUNGU
Numerical Studies of a Flow Control Device Mountedthe Fore Hull.............................. 23

LEONARD DOMNISORU, DUMITRU DRAGOMIR, ALEXANDRU IOAN, DANIELA
DOMNISORU

Total Drag Force Statistical Prediction of an Unaster ROV-Umbilical Cable System......... 29
IULIA MIRCIU, IONICA RUBANENCO, LEONARD DOMNISORU

The Numerical Analysis of Steady State and Trangifdynamic Response, for a Full Scale

Liquefied Natural Gas Carrier..........e it e e e e eeeaees 37
IONICA RUBANENCO, IULIA MIRCIU, LEONARD DOMNISORU

Seakeeping Numerical Analysis in Irregular Oblidwaves for a Simplified Ship Model......... 45
DUMITRU DRAGOMIR, LEONARD DOMNISORU, ALEXANDRU IOAN

Balast and Stability Computing of an Underwater RG3hICle..............c.oooeeeveeiieeeeieeinnn, 51

IULIA MIRCIU, IONICA RUBANENCO, LEONARD DOMNISORU
On the Global-Local 3D FEM Strength Analysis in @u&tatic Head Waves, for the Structure

of a 100000 CBM Liquefied Petroleum Gas Carlier... ..o ...ooeeeeerereaeeeeerecieeeeeeeenn, 57
IONICA RUBANENCO, IULIA MIRCIU, LEONARD DOMNISORU

Numerical Structural Optimization Analysis for ar@ainer Ship............c.coooiiiiiiiiiiiiiiiieeee, 67
FLORENTINA TOCU, COSTEL IULIAN MOCANU, MIHAELA COSTACHE

The Influence of Profile Type on Stress VariatiorSiratified Composite Materials................... 73
DANIEL PITULICE

Motions of the Gloria-Type Jack-up Drill Rig Tow@dHead Seas..............ccccceeeviiviiiiiinennnn, 79

OANA MIRELA DOBROT, GEORGE JAGITE, COSTEL IULIAN MOCANU

The Influence of Damage in Some Elements in the sL&ructure upon General
Sl B S S 1t ittt ettt e e e e e e e e e et e e e et e e e e e
ARNAUD THIRY

Preliminary Design of Steel Monopile Offshore WiBttuctures...............ocoovvei i e iennn, 93
DAN OBREJA, GEORGE JAGITE
Experimental Model Test on a NACA 0017 Surface-&igy Hydrofoil......................oooe... 103

ALEXANDRU IOAN, LEONARD DOMNISORU, DUMITRU DRAGOMIR
The Carbon Dioxid Ship System Extinguishing Firesiga with Pipe Flow Expert Program.....109
MIHAI SIMIONOV, MUGUREL SALVADORE BURCIU

The Bore Size Influences on the Cylinder Linerdbidtion in Diesel Engines..................... 117
MUGUREL SALVADORE BURCIU, MIHAI SIMIONOV

Dynamic Behavior of the Supercharged Diesel InfeBmanbustion Engines....................... 125
GABRIEL POPESCU, CAMELIA POPESCU

Extending a CAD-CAM Integrate System for the Enmireental Ship Design..............c.c........ 133

© Galati University Press, 2011



MIHAELA AMORARITEI, VIOREL MARIA

Hydrodynamic Study of Bearing Forces for a Ship|Hritted with Wake Improvement De-

MICHAEL PALM, DIRK JURGENS, DAVID BENDL

CFD Study on the Propeller-Hull-Interaction of Std#e Thrusters..........ccoccovvvie i,

PAVEL DYMARSKI, MAREK KRASKOWSKI

CFD Optimization of Vortex Generators Forming thek& Flow of Large Ships.....................
ALEJANDRO CALDAS, MARCOSMEIS, ADRIAN SARASQUETE
CFD Validation of Different Propeller Ducts on Opéfater Condition..................coeeeenn.

PAVEL DYMARSKI
Numerical Modelling of Cavitation and Erosion ondeler

© Galati University Press, 2011

139

147

155

161

167



THE ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI
FASCICLE XI — SHIPBUILDING. ISSN 1221-4620
PAGES 5-10, 2011

TOWING TANK EXPERIMENTSFOR A SURFACE
PIERCING NACAO0012 HY DROFOIL

Costel Ungureanu
“Dunarea de Jos” University of Galati
Faculty of Naval Architecture
Domneasca Street, No. 47, RO-800008, Romania
E-mail: costel.ungureanu@ugal.ro

ABSTRACT

Free-surface flow around a surface piercing NACAOO¢@rafoil is experimentally in-
vestigated in the Towing Tank of the Naval Architectiaculty at “Dunarea de Jos”
University of Galati. The test conditions aferoude numbers: 0.32, 0.40, 0.48, 0.56, and
0.64, corresponding to Reynolds numbers: 2.869x3G87x18, 4.304x16, 5.021x16
and 5.739x10 The measurements includes drag and free surfesmtéon on hydrofoil
surface. Wake and wave formation are filmed andeoriesl. For low Froude numbers a
Kelvin pattern with no separation is observed, anthfgher values the separation region
translates to downstream with spilling and plungbrgaking waves.

Keywords: towing tank test, NACA0012, free-surface flow, dfagces, breaking waves
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TOWING TANK TESTSFOR THE DTMB 5415

COMBATANT

HULL

Florin Pacuraru
“Dunarea de Jos” University of Galati,
Faculty of Naval Architecture, Galati, Domneasca&t No. 47, 800008, Romania,
E-mail: florin.pacuraru@ugal.ro

ABSTRACT

Experimental fluid dynamics research at “Dunarea M&s” University Towing Tank is
conducted for understanding the physics of higredphip and supporting validation of
simulations methods. Measurements methodologyegues and results are presented
for most typical towing tank tests using a 3.232y@sym of naval combatant DTMB
model 5415, which is an established ITTC benchmase. The tests include resistance,
sinkage and trim. The facility and measurementesystare briefly described

Keywords: towing test, resistance, model-scale data, geoByoude method, ITTC
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MODEL TESTS ON THE KRISO HULL FOR THE
POWERING PERFORMANCE ASSESSMENT
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ABSTRACT

The paper presents the experimental results ofptbpulsion model tests, done on the
KRISO Container Ship (KCS hereafter), at the towing tahkhe Faculty of Naval
Architecture from the “Dunarea de Jos” University Galati. All measured physical

gquantities are depicted

in order to provide infotioas about the propulsive

performances developed by a modern commerciahgitliplow block coefficient.

Keywords: Kriso Container Ship, model tests, propulsion
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NUMERICAL STUDY OF A FLOW CONTROL DEVICE

MOUNTED ON THE FORE HULL
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ABSTRACT

The present study is aimed at reducing the resigtai a ship by decreasing its viscous
component. By combining the natural flow componantise fore end with the hull shape,
complex turbulent formations may appear. Using @wgemounted on the hull the author
aims to inhibit such a vortex formed at the bulli-junction. A global viscous approach
is used to study the device. Several parameters sateeted to describe the appendage
and are used to determine the best configuration.

Keywords: flow control, numerical simulation, RANSE, viscagsistance
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TOTAL DRAG FORCE STATISTICAL PREDICTION OF AN
UNDERWATER ROV-UMBILICAL CABLE SYSTEM
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ABSTRACT

This paper is focused on the preliminary evaluatthe total drag force and the neces-
sary power for a submerged ellipsoidal shape vehimigether with the connections um-
bilical cable. The prediction of the drag forcesaried on with hydrodynamic statistical
relations from specialized references. The analydigsoidal body is an underwater re-
mote operated vehicle ROV, with de maximum spegdmdts and operation depth 30 m,
developed as design concept in the frame of thenmwtproject TOYROV. The umbilical
cable is considered with variable length, according operational depth, having a circu-
lar transversal section. The results of this studgke possible to select preliminary the
ROV-cable system necessary propulsion characteisti order to ensure the longitudinal

and vertical operational motions.

Keywords. underwaterROV vehicle, umbilical cable, drag force, statistibgdrodynamic relations
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ABSTRACT

In this paper is presented the study of the stetatg and transitory hydroelastic dynamic re-
sponse, of a full scale large liquefied natural gasrier ship (LNG), induced by irregular
head waves, model Longuet-Higgins. The LNG hasibleldwll structure. Full cargo and bal-
last loading cases are considered. The numericalyaas are carried on with the eigen pro-
gram codes package DYN, based on the hydroelgdtigbry. The DYN programs package
are previously validated, based on two experimentadiels at ship towing tanks. The numeri-
cal model includes linear-modal frequency domaiocpdures and also non-linear time do-
main implicit integration procedures for the motiequations solution. The numerical hydroe-
lastic wave induced dynamic response includediriear and non-linear oscillations (low fre-
quency response 0.1Hz), taking into account theimoand side slamming phenomena, and
the vibrations on the first and higher natural medeigh frequency response 1Hz), taking into
account the springing and whipping phenomena. Rermumerical analysis is used the LNG
model provided by the ICEPRONAV Galati, in the fasha common project. The numerical
results are pointing out the hull structure wavetioed extreme loads.

Keywords: ships hydroelasticity, linear and non-linear nuo@ranalysis, wave induced dynamic response
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ABSTRACT

This paper is focused on the seakeeping analysissofplified mono-hull ship model, with
80m length. The study includes the linear seakgepimalysis, coupled heave and pitch
motions, uncoupled roll motion, in irregular oblgwaves, heading angle-0360deg., with
ITTC wave power density spectrum. Based on shart pgediction statistical values and
specific limits of seakeeping criteria, are obtainne dynamic response statistical polar
diagrams, on each motion degree and cumulativetipgi out the influence of the ship speed
and heading angle for seakeeping assessment. Tinerical seakeeping analyses are carried
on with own DYN_OSC program code, in the franighdf POSDRU research activities.

Keywords: numerical analysis, ship dynamics, seakeepingyuteg oblique waves
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ABSTRACT

This study is focused on the analysis of the dhalgibnditions of a mini ROV submerged
vehicle. The paper presents two mini ROV modelsevballast placement and mass are
calculated so that to ensure the buoyancy and lgtalbbnditions. The both ROV models
have the designed depth 30 m. The mathematicalothetbed in computing the ballast
conditions is a restricted extreme method and dfevare support is given mainly by the
MS-EXCEL program.

Keywords: ROV submerged vehicle, stability, restricted extreraleulus
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ABSTRACT

In this paper is presented the ship hull strucstrength analysis, based on numerical 3D/1D
FEM full-length models, under equivalent quasiistaead wave loads. The test ship is an
LPG 100000 cbriquefied petroleum gas carrier, length 238.7mhwijtpe B structural inde-
pendent cargo tanks. The scantlings are accordirte Bureau Veritas Rules. As cargo load-
ing cases are considered full and ballast, undeygsay and hogging wave conditions. The
CAD model is developed by NX Nastran Femap amdrisferred as FEM model into Solid-
Works Cosmos/M for the numerical strength ana)ys&sed on own program codes and user
subroutines. The stress analysis results are pgjrdut the LPG structure hot spot domains.

Keywords: large liquefied petroleum gas carrier, equivagrtsi-static wave, strength analysis, stress lbt sp
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ABSTRACT

This paper is focused on the structural optimizatmalysis for the amidships cargo hold
of a container ship. The numerical analysis is @ron using LBR-5 software, devel-
oped by ANAST, University of Liege. The optimizatinalysis uses as initial structure
the scantlings obtained by Poseidon Germanischeyd_brogram. There are considered
two optimization cases, first with design variabléatps, frames and stiffeners and the
second with: plates and frames. The optimizationlysm®s are carried on for full cargo

loading case, in sagging and hogging conditionse ©hjective function of the optimiza-
tion is the minimum weight with ultimate strength giabal-local strength constraints.

Keywords: container ship structural optimization, minimum gl#i objective, ultimate strength
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ABSTRACT

Fibreglass-reinforced polyester (GRP) is the mostelyi used composite material in the
ship building industry, requirings careful study joint of mechanical characteristics.
This article presents the collective experiencatesl to the behaviour of GRP loading in
different situations. The paper examines three cadeGRP manufacturing: layers with
mechanical characteristics for each layer, compoéihe material is considered isotropic
but with layers and the same mechanical propeftesll layers), and isotropic plates.

Keywords: composite materials, stress, FEM
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ABSTRACT

This paper briefly presents the differential eqoas governing the dynamic behavior of
the Gloria-type jack-up drill rig in transit condins, when towed with constant velocity
in head seas. The motion equations have been deriem the hypothesis of the potential
flow of the water around the platform. For the estimra of the coefficients of these equa-
tions we used the strip theory and a large numbeupporting hypotheses. Then the first
algorithm for numerical solving of these linear atjons is presented, which is used for
the response amplitude operator calculations ofgheye, heave and pitch motions of the
Romanian Gloria-type jack-up drill rig. The presencf the immersed legs and the in-
clined bow leads to the occurrence of the non-lirteams in the motion equation. In this

latter case, the weight of the non-linear termsnipadrtant, imposing their consideration

and the solving of the motion equations in the tilmmain. The numerical calculated val-

ues in both cases are compared in order to quattiéyinfluence of the non-linearities on

the pitching motion.

Keywords: drilling rigs, self-elevating units, offshore dnily platforms
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ABSTRACT

Offshore platforms are designed for the drillingdaextraction of oil and gas from the
bottom of seas and oceans. Most offshore platfam@steel structures, of the jacket with
deck type. Under the effect of the environmentbfa or by contact with various float-
ing bodies, some elements in the structure ofége tan be damaged. To analyse and
predict the stress state of leg elements, thegrtatinodel taken into consideration is the
Romanian “Gloria” oil rig platform. The platformds four legs linked together through
the body platform. Only one leg was taken into aersition in point of the destructive
elements caused by the impact with various floatimdjes. By means of the finite element
method analysis, with the help of SolidWorks — COSMIQ8ethod, stress and displace-
ment variations due to the destruction of somectiine element may be examined.

Keywords: destructive elements, offshore structure, finierent method
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ABSTRACT

As conceptual studies are essential for offshoredwdi@ployment, a computerized meth-
odology to check the scantling of monopile steeksires at the preliminary stage of the
offshore project has been developed. The objectiVtss tool are the verification of the

structural integrity of the offshore wind turbinewards resonance phenomena, fatigue
damages and structural instabilities such as burlad shells. The design tool has been
applied to the scantling of the support structuf@ MW wind turbine placed in the en-

vironment of the Kriegers Flak location.

Keywords: monopile, offshore wind structure, preliminary dgsi
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ABSTRACT

This paper focuses on the drag characteristics dfA&CA 0017 surface-piercing hydro-
foil. The article contains the results of the expental tests performed in the Towing
Tank of the Naval Architecture Faculty in the "Duearde Jos” University of Galati, in
order to investigate the influence of a plane plateunted on the immersion part of the
surface-piercing hydrofoil on the hydrofoil resist . Also, the influence of the immer-
sion on the hydrofoil resistance was studied. Thailte confirmed the negative effect of
the plane plate on the NACA 0017 surface-piercingdfed resistance, within the do-
mains of the Froude number, Reynolds number anckision investigated.

Keywords: NACA surface-piercing hydrofoiplate plane influengenodelexperimental tests
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ABSTRACT

The design of Extinguishing Fire System with carbimxide using the rules of the Ship
Society Classification does not always assure theemement of required parameters.
The flow simulation using software Pipe Flow Expeldwat execution of corrections for
the flow improvement. The paper presents a desigficagion of Carbon Dioxide Extin-

guishing Fire System fitted on multipurpose vessel.

Keywords: design, pipe, flow, extinguishing fire system, nuimesimulation
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ABSTRACT

This paper deals with the manner in which the \ibras of cylinder liners in Diesel
engines vary with the bore size. Thus, three bessvere examined: 102 mm, 108 mm and
114 mm. The structure of the cylinder liner wagdieé with normal force acting on the piston,
taking into account the inertia forces of the matwgchanism.

Keywords: diesel engine, cylinder liner, normal force, in@rfiorce, acceleration, motor
mechanism, vibration
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ABSTRACT

The paper deals with the differential equation ezpieg the dynamic behavior of
turbocharged internal combustion engines using sth@@ged with free rotation units.
Mathematical model is based on knowledge of theasheristics of subsystems, such as
engine itself, turbocharger, exhaust and intake ifioéth and the injection system to
stationary regimes and theirs vicinifjransfer functions are determinated, functions that
are used for achieving and adjusting automatic tatprs which controls the operation of

the system under consideration.

Keywords:. supercharged engine, transfer function, dynani@bier, unsteady working conditions
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ABSTRACT

The new exigencies included in classification radéship design, regarding the “green
passport” of the ship are the argument of this pape proposed an extending of the
CAD-CAM Integrate System already used with other ifes! for creating, controlling
and manipulating a new ship design environmentad thaise.

Keywords: CAD-CAM Integrate System, Environmental Ship Design
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ABSTRACT

Propeller-induced vibrations problems are mainlyngeated by the unsteadiness of the
flow field behind the ship. The paper presents adgyghamic study of propeller-induced

shaft forces for a ship hull fitted with wake impnoent devices. Bearing forces fluctua-
tions have been computed using an in house codmllmsquasi-steady approach. Inflow
velocity distributions in the propeller plane hayeen numerically investigated for sev-
eral flow control devices placed in front of the petler location. The results have been
used as input data for the bearing forces calcoladi Influence of various parameters
such as the semi-duct’'s geometry and position leas lanalysed using practical criteria

for predicting acceptable levels of propeller-inddcvibrations.

Keywords:. propeller induced bearing forces, wake equalizingt d
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ABSTRACT

In order to detect possible benefits through aiti;g for monohull vessels, the present
paper reveals a CFD study which focuses on diffettemister arrangements for this kind
of ship. The CFD software Comet which is based onitefrolume method is employed
for all the simulations which were carried out atl fetale, different performance charac-
teristics being found for different nozzle andsaiientations.

Keywords: steerable thrusters, thruster tilting, Reynoldsaged Navier-Stokes, Voith Radial
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ABSTRACT

In this study theeffectiveness of using the vortex generators fprawing the wake flow
of large merchant ships is analyzed. Several candigons were proposed and computa-
tions were carried out using RANSE flow.Unstructedigof 2 to 4 million cells were
used. Based on some initial results, further modifons were employed in order to im-
prove the effects.

Keywords: wake fraction, vortex generator, resistance
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ABSTRACT

This paper summarizes some of the CFD calculatie@réopned as starting point for
trawler ducted propeller studies and high-lights ttegabilities of CFD as a valuable
tool for the prediction of propulsive factors fouated propellersThe mathematical
model employed is Reynolds Averaged Na-vier Stokssd, coupled with wall laws and
a two equations turbulence model. A Finite Voluméntehas been employed for the so-
lution of the modelA validation process for ducted propel-lers in opester condition is
presented.
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ABSTRACT

The main topicof this research represents the dg¥ey of a computational method for
modeling the cavitation phenomenon and the erosiothe surface of the placed in the
ship wake. Two rudder models was considered: onk avitonventional form and a
twisted form for the other one. The numerical resalte compared with the experimen-
tally ones from the cavitation tunnel.
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