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LATEST DEVELOPMENTS IN THE USE OF COMPOSITE MATERIALS IN SHIPBUILDING

Ann Mary', PY Abia Azeen *, Ashil Jobn Aj+’, Rahul Babu‘and P.G Sumil Kumar®

Abstract: A composiie matenal s an wnalgamaton of wo or more
corstiluent malerials, fypically a mainx reinferced by glass, aramid
or carbun Rbers Weaglt, corosion, fatigus issues of weld joints.
britiencss at low iemperatures, magretic propertics, i have
necessitaied the quest for replacement of varicus grades of siecls
as the primary shipbwiding maieral though steel 15 the most cost-
effective matcnial The use of composites in shipbuilding is increasing
in the ndustry as s evidemt from the projects such as Admiral
Marine for Cyviva, the largest fully foam-cored boar. SES Jet Rider
of Karlskronavarvet, UUS Navy's pamol hydrofoil craft {PCH-!)}
Highpoint, ¢tc Compaosites enable the construction of vessels with
lower tuzl consumption, increased speed, improved siatulity, lower
maintenance. inghat cargofveapon capacity, oic On the fipancial
side. optimally designed vessels with camposites ensure lightweight
at & competitive cost, mainly because of the lower life-cycie cost
during operahon by the lower fuel consumption Though composites
aic at present not used for larger ships, hulls of small vessels, topside
structure, masts, hatches, bulkheads, propellers, ladders, etc can
be constructed Composite sandwich structures funther improve the
desirable properues like fire retardancy. survivabiliy. ecc Composite
malenals promise low-maintenance. magneric silencing benehts, and
corrosion resistance for machinery components of naval vessels such
s campos:te propulsion shafiing, diesel engine parts, ball, composite
venhilaton ducting, piping systems, cic The recreational maritime
industey amd the lishing sector have accented compatie hells Tae
special properties of composites ke chemival inertngss, flex:bifily.
better aceustics and swcalth, and reduced magnenic signanire have
made composites formidable 1n naval applicanons and research and
development The composite superstructuse of Kamona class ant-
subsnarine warfare corvettes of the Indian Navy. built by the defense
PSU Gatden Reach Shipbuilders and Enginecring Lid in Kolkata
has oot only improved the sitcaith and stability parameters but
made a provision to arnex morc payioad of weapnas Performance
ol composite shructures can be enhanced by sunably scleclmg the
campositon of indiv.duai clements apumally, withou! Comprormsing
the local strength and siiffncss Sandwich Plare Svsiom 15 an
alternative (o conventomal stiffered plate construction. Sandwich
plate svstem with: lightweight materials is another development o
marine sirectural design This consists of two metal plates separated
by acore Plares, usvally made of steel, are joined via perimeier bars
on the edges of the place Clasafication socictics have intreduced
provisianal Rules for the application of sandwich panel consfruction
to ship swocture, which is a major development For analytical
Svaitation of the hll, sunple hu:nhthu-nn- can be employed, theoggh
the saserysits 80 por Toliow Linedr sircas-steain selatton Finite clgmunt
analysis 15 essenuial for Tocal analysis of the srruciunl performance
of composde hull components, and many professional agencies are
developing design guides for maring applications of composites This
paper examines the advancements in the use of composiic matenals
0 shipbuilding

Keywords: Composites, shipbutlding. suuctural performance; stability.
sicalth

L. INTRODUCTION

Composites have been in use for the last 50 years on a
commercial scale. During the initial stages, composites
were only used in applications like agrospace and defence.
Later with the introduction of composites in marine field
composite market witnessed an exponential growth.
Along with this, technological advancement enabled the
composites to adapt to large scale industries. Among zll
the markets served by composite industry, the marine
market is the most penetrating one.

Composites are a combination of fiber and resin
materials in definite proportions. Resin fiber ratio of a
composite structure depends on the strength and stiffness
requirements. Resin matrix gives a definite final shape to
composite part. while the fiber provides the reinforcement
Compaosite structures cnable 30-40% reduction in averall
weight of a component in contrast to steel and aluminum.
[n addition to this, the composites provide low operation
cost, reduced greenhouse gas emission and better fuel
cihciency. It enables berter manufacture of composite
parts.

Though composites are more costly than metals, it is not
surprising that composites are gaining greater acceplance
among naval architects and boat builders. Despite many
disadvantages of composites, many boat builders are
focusing on greater incorporation of composites on
marine structures.

Literature review indicates an increasing trend in the use
of composites in marine applications.

1. SHIP BUILDING MATERIALS

The evolution of ship building is much like the automobile
- it used to be made completely of wood panels. Belore
the industrial era changed everything with the mass
production of steel manufacturing, wood was the material
used for ship building from the early Bronze Age. Now,
many ships are built using steel plates, aluminum, or
fiberglass
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Thirty-third Nationa! Convention of Marine Engineeril

IMPACTS OF IMO ENVIRONMENTAL
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ABSTRACT

Synopsis: International shipping requires global regulations due to diversity of
national interests unlike land transportation which is governed by local legislations. In
accordance with article 59 of its constitutive Convention, International Maritime
Organisation (IMO) is a specialized agency of the United Nations in the field of
international shipping and the effect of shipping on the environment and has been
entrusted to pursue safe, secure and efficient shipping on clean oceans. TIMO has been
formulating regulations regarding safety, security and enviranmental issues, Cantrol
and prevention of various types of pallution of the sea by ships is addressed by the
Marine Environment Protection Committee (MEPC) of IMO. The main impacts on
environment due to vessel in operating condition include air, water, oil pollution and
acoustics. Pollution caused by oil, chemicals carried in bulk, sewage, garbage,
emissions from ships such as air pollution and greenhouse gas emissions, ballast water
management, anti-fouling systems, ship recycling cte. Pollution preparedness and
response are regulated by MEFC conventions and protocols. The International
Maritime Dangerous Goods code (IMDG]) adopted in 1965 has provisions to prevent or
minimize spillage of dangerous cargo at sea. Each of these regulations have impacted
the design, squipment selection, construction, crew, pperation, maintenance and
scrapping of ships, thereby influencing all sectors of the shipping business. MARFOL,
which has six antexes, dealing with oil pollation, pollution by chemicals carried in
bulk, harmful substances in packaged form, sewage, garbage and air pollution. Double
hull configuration for segregated ballast oil tankers is just one example of the
swoeeping changes brought in by MARPOL regulations. Conventions on the dumping
of wastes at sea, on the rights of coastal states to intervene if their coastline is under
threat of pollujion following upon a maritime casualty, on the use of certain toxic
substances in ships, anti-fouling paint, on ballast water management etc. also have a
direct impact on shipping. IMO estimates total carbon footprints due to shipping to be
2.2% of total global carbon emission. The water ballasted from area of ecosystem
should not be deposited on another ecosystem to avoid foreign organism invasion. If
the water is not treated effectively before de-ballasting the foreign vrganisms can act
as predators in the new ecosysten. Recent ballast management convention tackles this
problem. Ship breaking (recycling) generates varivus types of environmental
pollutants including lead, cadmium, zinc, chromium, persistent organic pollutants
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Abstract

Ships, the largest manmade moving structures, are akin to floating cities Shipping industry is
propected 1o tch 81,3 willion by 2020, carrying more than 23, of e watld trade By volume and
0% by value Almost 30% of global oil and gas production is from offshore. Large scale flooding
due to collision/grounding, fire and structural failures are the major hazards on marine platforms.
Operations and safety on-board marine platforms are riskier and critical than at conventional sites
At sea, the seafarer is solely responsible for safety, with no immediate external professional help
available in hazardous situations. On-board a ship in distress at deep sea, the crew take on fire
fighting and damage control, and undergo continuous training to handle such situations It is the
endeavour of the marine designer to ensure safety of life and property at sea, which has heen a prime
concern since the evolution of marine traffic. Titanic disaster was the wakeup cali to review and
upgrade the safity systems on-board, and resulted in the establishment of International Maritime
Organization (IMO) as the watchdog for commercial shipping. Navies across the world also were
developing more stringent standards for maritime safety IMO’s statutory regulations are hinding on
all UN members, The Safety of Life a1 Sea (SOLAS) convention mandates the regulations for
safeguarding the marine platforms against flooding end fire. Mewilurgical advences ave resulted in
figtiter scantlings for steel ships. Composite materials, thaugh combustible. have reduced weight and
maintenance requirements, and are replacing  steel for certain ships. The Kolkata class of ships of
the Indian Navy has composite superstructure, Such innovations necessitate additional safety
considerations in ship design. Advanced structural analysis methods such as safety factor/partial
safety factor methods involving probabilistic/semi-probablistic appreaches, limit state methods etc.
have been introduced to ensure structural safety. Various design aspects to ensure safety on board
commercial ships, warships and offshore platforms with respect to large scale flooding, fire and
catastrophic structura] faglures are discussed in this paper

Key words IMO, SOLAS, Flooding, Fire, Safety Factor

1. INTRODUCTION

It is a very interesting and notable fact that approximately 70 percent of earth’s surface is
covered by water. Hence 1t is no matter of surprise that, water plays an important role, as a
medium for transportation of people and cargoes. Around 90 percent of the world trade is
carried out by the International Shipping Industry. Shipping has become one of the most
significant field i international busingss, Now-g-days. the glabal market 15 in great nesd o
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Numerical analysis of effect of bow shape of an anchor handling tug supply
vessel through reverse engineering

Linda Perumal Johnson  Jishnu S Sarma

Athul Vinod Sunil Kumar P G

Sree Narayana Gurukulam College of Engincering, Ernakulam, £52311 India
Corresponding Author Email: perumal24680i@gmail com

Abstract- Performance parameters of an Anchor Handling Tug
Supply Vessel {AHTSY) are analyzed for dilfereni bow
conligurations using reverse engincering. Reverse enginecring is
used to develop the hull model of an existing AIITSV with bulbous
bow from available data. The resistance and seakecping
parameters of the model were analyzed in order to verify with the
origioal values using various Maxsurf modules, Afler due
verification of the model, the bulbous bow region was replaced
with Ulstein’s X-bow, Both the models were analyzed using
Maxsurf, the results analysis for both the models conclude that the
X-bow design has improved performance in various sea
condiftons,

Acvwenile: Sevugweering Anctos Hondhing Tup Suppy Veeser,
Seamenring Wekenviar, Bulbosr o Yedaw Resditance

1. INTRODUCTION

A ship is subjected (o various forces and motions during Tts
voyage and is expecied (o have a geod performance 1n the sea
conditions it may lace during its litetime. 1 harsh environments
where safety and stability are of great concern, the bow of the
ship plays a vital part in reducing the resistance as it breaks
through water. Thus, bow designs heve undergone
modifications several times in the past m order to improve the
ship’s efficiency and stability at sea In changing conditions of
higher sea state, a ship encounters fluctuating speeds and
retardations. This grants higher normal speed decreasing
conirol prerequisite and utilization of fuel

Bows modily the Mow around the hull, reducing drag at
operating speeds and consequently increesing range and fuel
efliciency Fvery bow type has its own distinet characteristics
and relative merits. Each bow design works in various manners
on diflerent vessels in order to accomplish the task itis intended
for. Hence, selecting a bow form that is bes: suited is critical,
paving way for novel approachgs ié bow design.

Reverse engineering, in this case is a method of bringing new
innovation in watercrafts and retrofitting exisiing ones, which
enables in minimizing rthe time required for design of new
projecis and reducing production cost This also helps in
controlling the quality of the elements used, in redesigning
prototype structures, retrofitting existing constructions, erc.

iCANOQE 21, 19-20 November 2021 Kochi, Kerala, hndia
*For carrespondence (e-mail perumal2 4682 gmarl.com)
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2. RE-ENGINEERING

This paper presents the comparison of conventional bow and
cross bow for an AHTS vessel with the application of reverse
engineering. From the product sheet of the AH TS vesse! b ing
uubly type tulheas dow, the gensral anengement and fank plan
was obtained and imported into Rhinoceros 31). The plans were
scaled to the specilied dimensions and the necessary lines were
traced to acquire the lines plan After fairing and making
necessary changes, the stations were arranged and the vessel
san midelled g w e zecvmmodation decl iFiguee 1) The
curves weie then fabred und wirfaced to generate the desired
madel, whicl wie expomed in IGES Barmal, This way the
model was imported it Moear Advanced Modeler ansd it
sectional area graph was checked to ensure (Figure 2) that there
were no irregularines on the surface. Values for the station.
waterline and draft were specified. The hydrostatic parameters
were checked and the results were obtained with a tolerance of
0 05% compared to onginal ship.

Figure LAHTSYV with Bulbous Bow

Ares Curve Bulbous Bow
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Figure 2, Arca curve of AHTSV with Bulbous Bow
The resistance, stability and sca keeping analyses were
performed in Maxsurf moduies such as Maxsurf Resistance.
Maxsur[ Stability and Maxsurf Motions respectively.
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CONCEPT DESIGN OF AUTONOMOUS UNDERWATER VESSEL BIO Mlﬁﬁé&lﬂ) FROM
BLACK MARLIN FISH

Athul Vinod', Jishnu S Sarma?, Linda Perumal Johnson®, and Prof. (Dr.) Sunil Kumar P G*
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Abstract

i % \
(%momom underwater vehicles (AUVs) have amply spanned in oil and gas, marine, geological and other industries for their
extensive applications for collecting deep-sea information (observation beyond ships reach). Drag analysis and shape optimization of
an aulonomous underwater vehicle (AUV) are significant for its encrgy wtilization and endurance improvement. Trendsetting ideas
like biomimicry in AUV hull design is focalized to provide comprehensive data Jor its users. This paper explores the feasibility of a
sleek AUV hull, where the hull mimics the form of Black Marlin which is among the world's fastest fish. The fish shares similarities
with formula one racing cars about its aero dynamicity to reduce drag. Bio-mimicking this to the hull reduces the drag which in
response will increase the efficiency. The drag of the 3D modelled AUV hull is calculated and is compared with the hull which mimics
the aerodynamic body shape of the fish using Computational Fluid Dynamies(CFD).

Keywords: AUV; Biomimicry; Black Marlin; Drag; CFD.

-

1. INTRODUCTION

The applications of underwater vehicles have shown a dramatic increase in recent years such as mine-clearing
operations, feature tracking and deep ocean exploration. With these advancements the vehicles are put into
challenging waters for environment detection and an optimised hull design is vital to the vessel and its ability to
carry out intended missions. Based on such purposes the form and size are designed. For example, exploration
d{k.jgh narrow reefs requires a small and flexible design to make it hydrodynamically efficient.

The optimised hull design enables the AUV to maintain the flow around it with minimum nose cavitation, thereby

improving its high-speed moving capability, range and equipment energy efficiency which are vital for its
missions. It further reduces the manufacturing cost.

Biomimicry offers an empathetic, interconnected understanding of how life works and ultimately where humans
fit in. It focuses on putting nature’s lessons into practice, thereby solving human problems by observing and
replicating biological design strategies and patierns of the species alive today for clean and efficient technologies
The goal is to create products, process and policies- new ways of living- that solve the greatest design challcngc;
Sustainably, and in solidagily with all life on earth. Innovators who understand the needs of this century tum to

nature for “bio-inspiration”, and they are bound to achieve considerable progress to ibilities i
: s S e e create great possi
ew era of industrialization. | great possibilities in a

lhe black marlin (Istiompax indica), indicated in Figure l,isas
ireas of the Indian and Pacific Oceans, with a maximum recorded s
acing car which is incredibly aerodynamic to reduce drag. Black marlins are extr li ¥
S : : ag. emely streamlined and ha

Usiform shape, where they are shaped like spindles, wider i the middle and tapcredyat the ends and have
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DEVELOPMENT OF UNDERWATER DRONE, ROV VARUNA

Abhijith K. Sujith, Aadith Mathew, Adarsh K S, Josna John, Sane Shajan, Sreckumar Pai G",
Satheesh Babu P K, P G Sunil Kumar™?
Abstract

Underwater robotics is increasingly being used in maritime sector for various applications

Remotely operated underwater vehicles (ROVs) constitute an important part of underwater robotic
technology. This paper mainly deals with design aspects of ROV VARUNA,; designed by a group of
students from Dept. of Ship Technology SNGCE ROV VARUNA 1s designed to perform
underwater hull inspection and quality analysis. The paper focuses on structural design and control
logic of ROV VARUNA.

Keywords- ROV, Thruster, Pressure hull, Stability, Maneuverability, Raspberry Pi, Pixhawk
1. Introduction

UNDERWATER DRONE (ROV VARUNA) are utilized for a wide range of commercial operations
including underwater survey missions such as detecting and mapping submerged wrecks. rocks, and
obstructions that can be a hazard to navigation for commercial and recreational vessels Their
applications in offshore sector include Baseline Environmental Assessment, Geophysical Survey,
Pipeline Survey and Debris/Clearance Survey. In hydrography they are used in Route Survey,
Habitat Mapping and deep-Sea mining, Charting, EEZ Survey and Pre/Post Dredging Survey In
environmental monitoring they can be utilized in Emergency Response, Water Quality and
Ecosystem Assessment. They can also be deployed at the froni lines of combat to provide
situational awareness to small units of troops through real-time information about surrounding
areas An ROV conducts its survey mission without operator intervention. When a mission 1s
complete, the ROV will return to a pre-programmed location where the data can be downloaded and
processed. ROV allow scientists to conduct other experiments from a surface ship while the vehicle
is off collecting data elsewhere on the surface or in the deep ocean These ROVs can weigh very less
compared to other vessels However, even the lightest models must be fairly fast to provide
sufficient speed while maintaimng efficiency. These remotely controlled vehicles also need space to
tum and although research has enhanced their capability to maneuver in small spaces over a
specified area

IL. Concept s
A mono hull six thruster vector configuration has been chosen for the proposed design titled ROV
VARUNA. This design lays in the advantage of increased space for components and improved
stability parameters, achieved by judicious arrangement of weights and usage of floating foam in the
vertical direction. Batteries and all the necessary electronic components would be housed in the
main hull to remain watertight. Capitalizing on the experience gained from a previous ROV project
named ROV DANAS and having considered various shape options like torpedo like structures, flat
fish configuration etc, a novel concept has been developed for the form of ROV VARUNA A
cyhinder-shaped pressure hull has been used in ROV VARUNA, which has been optimized for a
mono hull, six thruster configurations. The primary drawbacks which we were (rving to overcome
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