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The shipbuilding industry is facing uncertain challenges; these 
include cybersecurity, with IMO imposing several regulations 
to reduce emission levels by 50% before 2050, ballast water 
treatment systems, trade wars, and geopolitics among others. 
These events have left every shipbuilder, design firms and the 
entire maritime sector thinking what to expect. But despite these 
uncertain challenges, the shipbuilding industry is developing.

The magazine offers the readers with informative topics which 
acknowledge the present scenario of the shipping Industry. In 
this edition of La Ola we have focused on putting out information 
about the latest maritime related marvels like Spectrum of 
Seas, Myanmar and India’s deal on INS Sindhuvir submarine, 
uncertain problems that can arise with lack of Cybersecurity. 
Many such interesting and important topics have been included 
which will captivate the reader’s attention.

La Ola has always been devoted to reach a large maritime-
oriented audience and this has led to the growth of the 
magazine. La Ola has acknowledged its development in being 
a medium for the professionals in the industry to disseminate 
their knowledge and in providing a stage for students to publish 
their articles. I highly appreciate the positive feedback the 
magazine has been receiving and we only intend to enhance 
the quality and expand the readership of La Ola.

Raghav Parashar
Chief Editor

Uncertain Challenges ahead, 
yet developing certainly
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CYBERSECURITY:A NEW CHALLENGE FOR THE MARITIME SECTOR

A NEW CHALLENGE FOR THE MARITIME SECTOR

All organisations and industries 
today remain engaged with 
the connected network, 

computer networks and information 
and communication technology (ICT) 
infrastructures in order to strive well in 
the market and operate effectively. ICT 
has brought about severe revolution 
in the digital era and internet has 
become a part of our daily lives. 
Nowadays, information security is 
considered as one of the most crucial 
and critical factors that evaluates 
the authenticity and availability of 
computer systems or an information 
and communication technology (ICT) 

environment.

IS MARITIME SECTOR 
VULNERABLE TO CYBER 
THREAT?

Maritime sector is not an exception, 
since it has embraced the plethora of 
technology trends and ICT components 
including industrial systems, automated 
machinery in order to remain 
competitive, enhance operations, 
increase productivity, reduce costs, and 
improve the management of cargo. 
Therefore, it mainly counts on digital 
communications and computer-based 
infrastructure. Even a minor possible 
interruption or lack of these systems and 
services might have negative impact and 
disastrous consequences.
This is where cyber security comes into 
picture. Cyber Security constitutes the 

CYBERSECURITY
 Namratha. B
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current effort to protect ICT, network 
systems and data from unauthorised 
access or harm. Considering the 
vast number of exposures and 
attacks in ICT environments as well 
as the complications of successful 
exploitations, the demand for 
high-tech security has increased 
unbelievably. Modernisation of this 
situation can be reached by coming 
up with preventive methods and 
designing security policies and some 
possible plans.

Like other industries, Maritime sector 
is not immune to such risks, since 
cyber security awareness is currently 
low to non-existent. Marine sector 
experiences cyber attacks and threats 
everyday rendering the protection of 
its critical infrastructure of foremost 
importance.
The maximum of the world trade is 
carried by the Maritime Transportation 
System (MTS). The fact that cyber 
security awareness and accountability 
is low to non-existent in marine 
environment and the gradually 
increasing levels of cyber-attacks 
against the shipping industry, it is 
evident that there are truly real risks 
and significant impacts that could 
bother the efficient functioning of 
global economy. The number of 
incidents publicly exposed is just a 
small number of attacks happening 
everyday. Therefore, a really big 
challenge arrives that behoves the 
maritime community to swiftly 
address this emergency by taking 
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countermeasures in order to improve 
its cyber security and the ICT stability 
against cyber-attacks.

Steps taken, but long way 
ahead…..
Cyber threats to shipping vessels are 
evolving which requires a regular 
review of all cyber related processes 
onshore and offshore to allow the 
fruitful protection against cyber-
attacks. There are guidelines which 
provide guidance to the ship-owners 
and operators on how to assess their 
operations & develop procedures to 
strengthen cyber flexibility on board 
their ships. One of such is “GUIDELINES 
ON CYBER SECURITY ONBOARD SHIPS 
BY BIMCO- Baltic & International 
Maritime Council.” 

MARITIME CYBER RISK- IMO 
GUIDANCE 
The guidelines provide high level 
recommendations on maritime 
cyber risk management to safeguard 
shipping from current and emerging 
cyber threats and vulnerabilities 
and include practical elements 
that support effective cyber risk 
management. The recommendations 
can be incorporated into existing 
risk management processes and 
are complementary to the safety 
and security management practices 

already established by IMO. IMO also 
agrees with the guidelines on cyber 
security on board ships issued by 
BIMCO, ICS (International Chamber 
of shipping) as the overall goal is to 
support safe and secure shipping 
which is operationally resilient to 
cyber risks. 
The computers and automated 
systems on which the maritime 
sector relies upon these days were 
designed to meet the needs of 20th 
century but are not equipped to 
meet the threats of 21st century. 
The exposure within these essential 
systems presents an open door and 
it is probably only a matter of time 
that an unauthorised user would walk 
through with potentially devastating 
consequences. But as we know, every 
rose has its thorn, the development 
we see today in shipping industry is 
because of its digitalisation. Hence, 
blaming the same wouldn’t be fair 
deal. The least we could do is create 
awareness about the cyberpunks and 
pave way to strengthen cyber security 
systems.

Reference: cybersecurity-IMO, 
New Telegraph- online, www.baluco.com
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Graphene:  ‘Miracle Material’ 
for Marine Coatings

Surfaces of Vessels and offshore 
structures are without exception 
painted with marine coatings. 

The paints not only give the Vessels/
ships and platforms a better look & 
appearance, but also to protect the 
surfaces from corrosion in Aquatic 
& Moist Environment. Corrosion 
is a persisting problem for marine 
structures that are constantly in 
contact in sea or in hard waters. Every 
year, corrosion related economic 
losses in the Indian shipping industry 
are at more than Approximately INR 
2000 Crores. Corrosion also results in 
loss of structural integrity. Statistics 
shows that 90% of ship’s failures 

are attributed to corrosion. Other 
protective effects of marine coatings 
are anti-biofouling. Surfaces that are 
submerged in the sea water become 
rapidly covered by a biofilm of aquatic 
organisms, process is called biofouling. 
Biofouling results in Increased 
hydrodynamic drag, also lower the 
manoeuverability of the vessel and 
thus, increases the fuel consumption. 
A ship’s hull with biofouling requires 
15-20% more power for propulsion 
than a newly painted or maintained 
hull. Despite of several years of 
experiences and even after the 
utilization of modern technologies, the 
performance of conventional marine 
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coatings remain far from satisfying. 
This is sad, but true when it comes to 
long-term protection of metal from 
aggressive environment, for which 
coating failure occurs most often. For 
the purpose of anti-biofouling, the 
dominating copper-based paints, in 
addition to their negative impact on 
marine environment, are only partly 
effective as they reduce the hard 
fouling organisms but do not protect 
against soft fouling like sea weed. 
It is therefore essential to develop 
antifouling marine coatings based on 
alternative materials.

Graphene is a “new” material 
discovered in 2004. This “Miracle 
Material” is believed to be potentially 
revolutionising the world. Graphene is 
nearly 100xtimes stronger than steel 
and has many several extraordinary 
properties, which results of its 
unique molecule structure. With the 
breakthrough of Graphene, now 
we’re enthusiastic to move ahead 
to develop next generation marine 
coatings. Graphene is considered 
as a very promising material to be 
used for marine coatings due to its 
extraordinary properties which arose 

from its unique structure. Graphene 
has been proved to be an effective 
corrosion barrier material because it is 
inert under different conditions where 
chemical reactions of other substrates 
will take place. Literature study 
suggests a bright future for the use of 
Graphene as an anti-corrosion coating 
material. Graphene have exceptional 
qualities to make interesting types 
of paints and coatings. Graphene’s 
high resistance against the weather 
can make a durable coating that does 
not deteriorate and is resistant to 
water and oil. Graphene has excellent 
electrical and thermal conductivity 
and can be used for making multiple 
conductive paints. A strong barrier 
effect can help to make an anti-
oxidant, scratch-resistant and anti-
UVA coatings. Other properties of 
Graphene coating are such as anti-
rust coatings, paints that provide 
isolation for ships, anti-fog paints, high 
adhesion property, high performance 
adhesives, anti-bacterial coatings, 
solar paints capable of absorbing 
solar energy and transmitting it, UV 
ray blockers and non-stick coatings.

(A) A premature failure of protective coating in a ship ballast tank, Corrosion
(B) A biofouling of green seaweed on a ship hull.
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Have you ever thought how the 
ship travels after discharging 
the cargo? This question 

does not arise in case of a vehicle 
that is running on the ground 
since the wheel helps to move 
the vehicle by providing normal 
reaction from the ground. But if 
it’s a ship in water, the weight 
of the ship is supported by 
the buoyancy according to 
the Archimedes principle 
and propeller generates 
thrust for the movement 
of the vessel. So whenever 
the ship discharges the cargo, 
displacement of ship reduces such 
that upward force that is experienced 
due to buoyancy reduces leading to 
the reduction of draft and waterplane 
area. Once the waterplane area is 
reduced to a critical value, the ship is 
no longer stable and can be capsized 
easily. Reduction of the draft will lead 
to propeller emergence from water 
and the efficiency of the propeller 
reduces. Hence thrust generated 
reduces drastically. Thus, to prevent all 
these problems ballast water system 
is considered to be a good solution in 
earlier days.

Ballast water is the water that is taken 
from the sea for maintaining the 
stability of the ship in the sea. Ballast 
water plays a vital role in maintaining 
the draft, trim of the vessel which 
will lead to the proper immersion 
and hence increase the propeller 
efficiency and vessel manoeuvrability. 
Consider a ship is traveling from port A 
to port B. It takes cargo from 
Port A and delivers the 

cargo at port B 
,so now the ship 

has to 

travel 
f r o m 
port B to port A, for 
maintaining the draft it consumes 
ballast water from port A and travels 
and reach Port B. Once it reaches 
port B, it discharges the ballast water 
that’s consumed from the port A and 
loads the cargo again for the next 
trip. This used to be the scenario in 
earlier days but soon it was found 

BALLAST 
FREE 
DESIGN

BALLAST FREE DESIGN

Sreelal R. Nath
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that due to the discharging 
of ballast water in the ports, 
several invasive aquatic species 
like bacteria microbes and small 
invertebrates were introduced 
in the local waters. Some of 
these foreign aquatic species 
survive and this new population 
of a foreign aquatic species in 
the new environment increases   
threat to the local species, fish 
stock and alters the food chain 
as well as cause coastal erosion.
      
Hence, a proper ballast 
treatment system became 
mandatory for all the ships 
which include treatments 
like filtration systems, 
ultra-violet treatment, 
thermal treatment, cavitation 

t r e a t m e n t , 
chemical disinfection 
treatment etc. All of these along 
with the maintenance of the 

ballast water system increase the 
operational cost of the ship.
As a solution to this, a ballast-
free design was invented in the 
Michigan University. 
According to the new concept, 
all the ballast water tanks are 
replaced by longitudinal trunks 
that run along the entire length 
of the ship below the waterline 
and cargo holds. The longitudinal 
trunk is divided into two center 
trunks, two side trunks, and two 
intermediate trunks making 
a total of three longitudinal 
trunks present at each side. 

The trunks are flooded at the 
time of ballast condition 
and pumped out when 

finished. The sea water 

enters 
through 

the plenum 
present in the 

bow and leaves 
through the 

p l e n u m 
t h a t ’ s 
p r e s e n t 

behind the 
ship.

 The natural 
h y d r o d y n a m i c 

pressure between the 
bow and stern induces a slow 
flow velocity of water inside the 
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trunks and this local water is changed 
in every 90 minutes. The position of 
the entry and exit plenum should be 
determined properly. Various model 
experiments were conducted and it 
was found that the forward plenum 
can be at the tip of bulb so that a 
maximum pressure is obtained and 
while comparing the plenum at the 
exit which is present at the forward 
and aft end of engine room, it was 

found that the plenum at the forward 
end of engine room produce more 
resistance. 
 
 Isolation to the two outward most 
trunks on each side is done to avoid 
problems regarding the damage 
stability. The whole idea behind the 
free ballast design is to reduce the 
buoyancy experienced by the ship by 

flowing the water through the ship. 
For accommodating this new ballast 
design in the ship, the height of 
double bottom is increased so that 
ballast capacity is obtained and leads 
to increase in the depth of the vessel 
avoiding any compromise on cargo 
capacity.    
Currently,  Hyundai Mipo Dockyard and 
Bernhard Schulte Ship management 
are working to create the world’s 
first ballast-free LNG vessel. Dalian 
Shipbuilding Industry Corporation 
(DSIC), GTT and Belgian shipping 
company Exmar have also started a 
project to develop a new ballast-free 
LNG carrier. 

References:
•https://www.ship-technology.com/features/ballast-
free-imo/
•https://www.marineinsight.com/environment/
what-are-non-ballast-or-ballast-free-ships/
•https://www.maritime-executive.com/article/
moving-towards-a-ballast-free-future
•Ballast-Free Ship Design GLMRI Affiliates 9/23/10 
1 Refinement of the Ballast-Free Ship Concept PI: 
Michael G. Parsons, Arthur F. Thurnau Professor 

Emeritus
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Except for those with a passion 
for Greek mythology the Argo 
is probably the whole build 

took only three months; certainly 
swifter than the three familiar to 
most people thanks to the 1963 film 
“Jason and the Argonauts’; the years 
taken to construct the 2008 replica. 
The Argonauts included legendary 
Argonauts being, of course, those 
who sail in the Argo. The Argo was 
built so heroes such as Orpheus, 
Herecles (Hercules), Peleus (the father 
of Achilles) that Jason could sail to 
Colchis and obtain a golden ram’s 
fleece, ostensibly in and the twins 
Castor and Pollux, who were later 
transformed into the order to free 
the country of lolcan from a curse 
bedevilling the King, Pelias. Gemini 
constellation. Of course, Jason had 
a legitimate claim to the throne 
himself and the mission Many today 
will remember the film adaptation for 
the glorious stopwas very much to 
get him out of the way. Undaunted, 
Jason had a shipwright motion of 
the legendary film animator Ray 
Harryhausen, in particular called 
Argus build him a ship with 50 oars 
– a pentaconter; in return the ship 
fighting the huge bronze statue 
of Talos or crossing swords with 
armed was named after her creator. 
Constructed from seasoned timber 
from Mount skeletons. The Argo 
herself is often overlooked in all 
this, yet the ship sits at Pelion, Jason 
received a fine gift from the goddess 

Athene: a piece of timber the heart of 
the myth – her story, and that of the 
Argonauts, is testamen for the prow 
which was blessed with prophetic 
power. According to the myth the skill 
of Greek shipbuilders and seafarers. 

This article has been taken from 
the book : Ship a history in art and 
photography. Page 18. In every issue 
La Ola publish a chapter and highlight 
the history of our field.

Edited by Andrew Lambert.

Argo Jason and the Argonauts’ ship  
1300 B.C.
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A very known fact about the earth 
is that about three-quarters 
of the surface is covered by 

water bodies which include oceans, 
seas, gulfs, lakes, rivers etc. These 
water bodies, particularly the oceans, 
seas and rivers, have connected the 
world through international shipping 
which have its own advantages, 
including cheaper transportation 
and high carrying capacity, as a 
result it holds greater than 90% 
stake in international transportation. 
The international transport over 
the seas is done using ships which 
are prone to unpredictable ocean 
environments which have the 
strength to cause great damage 
and even to capsize the vessels. 
Therefore, in the interest of reducing, 
if not completely eradicating, the 
loss of life, cargo, property, effect on 
environment, crew exploitation and 
to maintain international standards 
several international regulations/
conventions came into existence 
including SOLAS, MARPOL, ILLC, MLC, 
IBC Code, IGC Code, HSC Code, MODU 
Code, COLREG, AFS, Water Ballast and 
Sediments regulations, SPS Code, 
POLAR Code, ISM Code etc. Apart 
from these there are several other 
local regulations and requirements 
of classification societies. These 
regulations and conventions are 
playing a great role in maintaining a 
clean and safer maritime environment.
As per the international regulations, 
every international ship should be 
registered under a country register 
(flag state); it acts like the citizenship 
for a ship. The ships with no flag 
states are regarded as stateless ships 
and enjoy the right to not follow any 

requirements, however, these ships 
are neither encouraged nor allowed to 
enter ports; several times these ships 
have been called as criminal ships. 
However, there is another category 
of ships’ registry– the ships that are 
registered under open register.

Need of Open Registry:

 This type of registration allows 
foreign-owned ships to propel in the 
name of a non-native flag state. This 
was encouraged in view of business 
and economic development of 
countries.

Dark Side of Open Registry:

  Open Registry is being misused by 
some of the ship owners to reduce 
the registration cost, to avoid local 
stringent requirements of the na-
tive nation, to avoid tax, to enjoy the 
substandard requirements and/or to 
avoid other safety, labour and envi-
ronmental requirements. In this re-
gard, the Open Registers are tagged 
as a flag of convenience. The Interna-
tional Transport Worker’s Federation 
(ITF) has identified 32 nations as flags 
of convenience which include Pana-
ma, Liberia, Belize, Marshal Islands, Ja-
maica, Sri Lanka, and 26 other nations. 
Instead of growth and development 
these flag of convenience registers are 
creating inconvenience in the safety, 
security and environment of maritime 
industry in several ways.

Examples:
•  During war times merchant ships 
started to use false flags to protect 
themselves from the enemy nations. 
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This was prevalent in the early years 
of the 19th century, during the 
Napoleonic wars. Though the word 
‘flag of convenience’ hadn’t arrived 
back then but is a similar practice 
which also paved the path to the 
origination of flag of convenience.
•  During the 1920s the ship owners 
registered their ships under Panama 
flag, changing from United States flag, 
in order to serve alcohol to passengers 
on ships as that act was prohibited by 
the US Flag.
•  Several Cruise Liners, like the 
Carnival, had changed their flag state 
to Panama to bring down their dock 
dues. Whereas Cunard Cruise Liners 
changed their flag state from Britain to 
Bermuda in view of the advantage of 
the remunerative market for weddings 
at sea, which was not allowed under 
Britain Flag. 
Several similar instances have 
taken place in the past where ships 
changed their flag states or went for 
open registry in order to enjoy illicit 
advantages.

IMaritime Safety Deficien-
cies in FOC (Flags of Conve-
nience)

Maritime Safety relates to the 
safety of cargo, crew, ship and 
environment. FOCs are criticized 
for unopened eyes on substan-
dard and inefficient regulations 
on marine pollution and safety 
of seafarers. Because of these 
poor standards regarding safe-
ty there have been instances 
where ITF boycotted the Pana-
ma flagged vessels. Constantly, 
the FOCs have failed in enforc-
ing their own and other interna-
tional requirements. One of the 
reasons for this is their large and 
widely scattered fleet.

Maritime Environment Pollu-
tion Concern:

  As the FOCs became incapa-
ble of enforcing and ensuring 
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the international standards, the greedy 
and unethical ship owners took this in-
capability for granted as an advantage 
and started making money by employ-
ing unskilled seafarers at lower wages 
and don’t comply with the internation-
al regulations; and this resulted in the 
FOC registered vessels being prone to 
causing marine pollution like oil spills, 
dumping of sewage and waste, chem-
ical spills, unmonitored exhaust gases 
etc. The FOCs are rebuked for their inef-
ficiency in the implementation of MAR-
POL. There were several incidents of the 
collision of FOC registered vessels which 
caused millions of tons of oil spills; these 
include the cases of the rusty Erika, the 
Prestige, and many more. On the other 
hand, it was identified by UN Food and 
Agriculture organisation that about 30% 
of total fish catches are done unreport-
ed and illegally by the stateless and FOC 
vessels. 

Working Environment and Exploita-
tion:

Again, taking the advantage of 
incapability and substandard regulations 
of FOCs, the ships became unsafe 
to work and on the other hand ship 
owners started exploiting the workers. 
The working surroundings in the FOC 
registered vessels are way too degraded 
from the international requirements, 
even proper food, drinking water 
facilities are not provided. The seafarers 
are paid far lower than the market price, 
made to work longer hours and prone 
to abuse, threats of dismissals were 
reported in several cases. As mentioned 
earlier the seafarers are not skilled 
which leads to other dangerous acts. 
The seafarers risk their life by working 
in dangerous areas even without proper 
insurance documentation. All these 
scenarios clearly portrait the failure 
of FOC registers in implementation of 
International Labour Organisation’s (ILO) 
Maritime Labour Convention (MLC).
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Maritime Security Concern:

There is always a chance for terrorist 
organisations to own FOC or stateless 
vessels, which might be used for arms 
smuggling, bombs and other conduct-
ing anti-social activities such as smug-
gling of drugs, human trafficking, and 
smuggling of goods. These activities 
became prevalent because it is easy for 
the shipowner to be anonymous and it 
has become a nightmare for nation-
al security. After terrorist attacks like 
the 9/11 on the United States, FOCs 
or stateless vessels were regarded as a 
great threat to maritime security. It was 
revealed that Al Qaeda Terrorist Group 
used to have vessels in double-digits 
under FOCs.

Conclusion:

Although open registers were brought 
into existence for genuine reasons, in-
stead of good they turned into flags of 
convenience and became a great hur-
dle and threat in the maritime industry. 
Though ITF, IMO and several other in-

ternational organisations are fighting 
against FOCs, not much difference in 
their practices were observed. On one 
hand international organisations like 
IMO, IACS, ILO and other nations are 
adopting several international and 
local conventions and regulations for 
international standardisation, safety, 
security and growth of maritime in-
dustry, and on the dark side FOCs are 
acting like gravity. The ship owners 
with greedy and unethical mindset 

        Figure 3: Vessel Capacity in top 5 Registers (in millions of dwt 
tons), Source: UNCTAD

Figure 2: Credits: Haus
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are still going for open registers even 
after all the fallacies. The fact that the 
open registers of Panama, Liberia and 
Marshal Islands, which are present in 
the list of 32 FOC registers declared 
by the ITF holding the top 3 ranks 
respectively as world’s largest ships 
registered indicates the condition of 
maritime industry and how widely the 
FOC vessels have scattered. 
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BLUE HOLES AND HURRICANES

What are Blue Holes? 

Blue holes are circular shaped, 
large marine carven or skin 
hole, which is open in the top 

of the surface. They are developed 
in islands composed of carbonates 
and are named for the dramatic 
contrast between the dark blue, 
deep waters of their depths and the 
lighter blue of the shallows around 
them. The environment of blue hole 
is unfavorable for most of the marine 
organisms as they have really poor 
water circulation and anoxic below 
certain depth but they can also 
support large numbers of bacteria too. 
The deep blue color of the blue hole is 
caused due to the high transparency 
of water and white carbonate sand.

Research on Blue Holes and 
Hurricanes

Lizzie Wallace, an MIT-WHOI (It is a joint 
program between Massachusetts In-
stitute of Technology and Woods Hole 

Oceanography Institution), Joint Pro-
gram student in Oceanography, along 
with four other researchers from 
WHOI’s Coastal Systems Group, were 
conducting hurricane research in an 
azure-colored marine sinkhole, for-
mally known as a Blue hole, off Caicos 
Island in the Caribbean. They collect-
ed sediment samples from the bottom 
of the hole, a gruelling process even 
without waves and sharks. It requires 
lowering tubes of varying lengths into 
the seafloor until they are filled with 
sediment and hoisting them back up 
to the surface. “These samples will 
help us learn more about the impact 
of Hurricane Irma, a Category 5 storm 
that passed over the area in early Sep-
tember of 2017,” said Wallace. “In gen-
eral, we’ve been trying to learn more 
about the hurricanes that leave sed-
iment deposits in coastal basins like 
blue holes—what their tracks were 
as they came through, their size and 
duration, and their intensity.” When 
hurricanes strike the Caribbean, the 
winds can churn up huge waves that 
pick up coarse particles from shallow 
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banks and throw them into blue holes 
and other coastal basins. The parti-
cles get settled in the bottom, leaving 
behind preserved layers of sediment 
where scientists can access and ana-
lyze them. While the focus of Wallace’s 
particular expedition was to get better 
acquainted with Irma, a modern-day 
storm, Wallace’s hurricane research 
runs far deeper. Under the direction 
of WHOI senior scientist Jeff Donnelly, 
who has spent her last few years run-
ning forensics on blue hole sediment 
cores, off Caicos Island and in other 
parts of the Caribbean, to reconstruct 
hurricanes of the past, some dating 
back thousands of years. “We can see 
past patterns of hurricane activity in 
the cores, which can help us predict 
and prepare for hurricane activity in 
the future,” said Wallace. The team run 
centimeter-wide sections of sediment 

through a mesh sieve to separate the 
larger sand-sized particles from fin-
er-grained mud; the sandy layers in-
dicate storms passing over an island. 
Then, to determine the age of each 
layer (and thus the age of the storms), 
the researchers extract fragments of 
mangrove leaves from the sediments. 
Following this analysis, Wallace and 
her team have learned a lot about 
ancient hurricanes. The sedimentary 
evidence has indicated, for example, 
that over the past two centuries, Long 
Island in the Bahamas had been hit by 
nearly ten hurricanes, yet only one or 
two passed over the island during the 
17th century. “Hurricanes behaved 
very differently over the past millenni-
um than what we’ve observed in the 
last 150 years,” said Wallace.

Reference- whoi.edu.in
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ACOUSTIC HABITABILITY

The human ear has certain 
interesting characteristics. The 
normal hearing range for a young 

person extends from about 20 to 15,000 
Hertz, with the greatest sensitivity 
around 1,000 Hz. The ship is an elastic 
structure containing several discreet 
masses and, as such, it will vibrate when 
subject to a periodic force. Therefore, a 
ship must be designed in such a way 
to provide a suitable environment for 
continuous and efficient working of 
equipment and in which the crew can 
perform comfortably, efficiently and 
safely.

Aside from the noise attributes of 
loudness and annoyance, there is the 
factor of physical tolerance to noise, 
that is, the noise sound-pressure 
levels which the ear can stand without 
discomfort or damage. The effect of 
noise annoyance is, however, not as well 
defined. The wide range of noise levels 
which various persons find disturbing 
makes this aspect of noise control more 
subjective and difficult to define. How 
well the Naval Architect can handle 
the problem of acoustical habitability 
depends largely upon how well he can 
control the magnitude of sound levels 
and how much he can shape the noise 
spectrum in any of the various ship’s 
spaces.
The reduction of noises within 
certain spaces may produce counter-
productive results. For example, 
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staterooms normally receive a high 
degree of isolation from passageway 
noise, however, the resultant number 
and location of general alarm bells 
must be carefully reviewed to assure 
audibility within all staterooms. Also, 
the enclosing of machinery control 
stations has prompted some reaction 
from operating personnel that not 
hearing the machinery has degraded 
their effectiveness.

Sources of noise:
The major sources of noise generation 
aboard ship may be categorized 
into flow generated noise and 
mechanically generated 
noise.
Flow generated noise 
is produced by a 
fluid in motion. The 
fluid may be either 
a liquid or gas and 
may be either a liquid 
or gas and may be 
either within the ship 
envelope or external to 
it.
• Noise generated by ship 
moving through the water: The 
turbulent water flow path produces 
pressure fluctuations which tend to 
drive the hull plating into vibration. 
The resultant noise may be transmitted 
within the hull either as airborne noise or 
as structure borne noise. Discontinuities 
of the hull such as sonar domes, sea 
chests, and shaft struts function to 
increase the turbulence within the 
boundary layer thereby tending to be 
sources of external flow noise.
•  Propeller generated noise: The two 
types of propeller noise associated with 
fluid flow include cavitation and vortex 

shedding. When a ship’s propeller is 
rotated at high speed, cavities can 
form and collapse radiating a loud 
and continuous noise. Also, vortices 
are shed from the trailing edges of the 
propeller blades. If the frequency of this 
shedding corresponds with a resonant 
frequency of the propeller blade, the 
blade vibration will radiate a loud 
ringing noise.
•  Fluid flow noise: The flow of fluid 
through a piping system may produce 
noise due to turbulence, cavitation and 
vortex shedding. In piping systems, the 

noises may be intensified by the organ 
pipe effect of the pipe or duct. 

Restrictions or obstructions 
in the fluid flow path 

which increase the 
velocity are prime 
sources of cavitation 
and turbulence 
generated noise. 
Dampers and 
splitters within 

ventilation ducts 
may also produce 

noise due to vortex 
shedding.

Mechanically generated 
noise usually originates in rotating 

and reciprocating machinery. The sourc-
es of such noise may be the result of im-
proper balancing, excessive tolerance 
between mating parts such as gears or 
the result of loose or worn parts. The 
characteristics of the machine and the 
noise produced may provide an indica-
tion of the problem area.

Design implication to be 
considered: 
When addressing the acoustic or noise 
considerations both the noise source 
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and the transmission path must be 
reviewed. Control of noise at the source 
may be accomplished by improving 
dynamic balance of rotating machinery, 
limiting velocity within fluid systems, 
avoiding turbulence within fluid systems, 
improved tolerance between mating 
parts and application of suppression 
material to the noise source. 
Noise may be transmitted from the 
source to other areas in the structure 
as vibration, as airborne noise or as 
fluid borne noise. Structure borne 
noise usually originates at machinery or 
equipment foundations. Transmission 
of noise from a machine to the 
supporting structure may be reduced by 
mounting the unit on resilient mounts 
or distributed isolation material (DIM). 
When resilient mounts are employed, 
care must be taken to assure the natural 
frequency of the mount does not 
coincide with the exciting frequency of 
the vibration source. 
Airborne noise may be reduced by 
locating the offending unit within a 

space lined with sound absorbent. Fluid 
borne noise may be best controlled by 
eliminating the source where practical. 
If a large pressure drop is induced 
by a single orifice in a piping system, 
consideration should be given to a 
multiple step orifice thereby reducing 
the velocity through each step. If 
the source of the noise may not be 
eliminated as in the case of ventilation 
fans, absorbent materials may be 
installed in the ductwork.
With respect to naval vessels, acoustical 
considerations may extend well beyond 
the element of habitability due to 
the nature of the ship’s function. The 
methods employed aboard submarines 
for controlling noise are several orders of 
magnitude more extensive than those 
normally encountered in merchant ship 
practice.

References: 
Lewis, Frank M. (1967), “Vibration of 
Ships,” Principles of Naval Architecture, 
SNAME.
Markert, John W. (1971) “Environmental 
Control,” Marine Engineering, SNAME.
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INDEPENDENCE DAY AT 
IMU VISAKHAPATNAM

Independence Day occupies a special 
place in the hearts of Indians. This 
73rd Independence Day was even 

more special for the student of IMU 
Visakhapatnam student, as it was the 
first event in the brand-new campus.

The celebrations started at 9:20 am 
with the unfurling of the National Flag 
by the Director, Dr. Injetti Niranjan 
Kumar, followed by the National 
Anthem. The students and the staff 
then proceeded to the new auditorium 
for the further events of the day.

The programme started with Director 
addressing the assembly. In his 
address, he pointed out why this 
Independence Day was special for us. 

First of all, we were celebrating it in 
our new campus, and the other one is 
that it would be the first time Jammu 
and Kashmir would be celebrating 
Independence Day along with the 
rest of India. He reminded us the 
sufferings of our ancestors during 
the colonial rule and paid homage to 
the freedom fighters who laid down 
their lives at the altar of freedom. He 
also made us realize how lucky we 
were to have existed in the same time 
as of Dr. APJ Abdul Kalam, who was 
one of the greatest persons born on 
this soil. Though the British Rule was 
brutal and torturous, he pointed out 
the positive aspects of British Rule; 
prohibition of Sati and Child Marriage, 
introduction of Widow Remarriage 
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Act, giving equal rights to women and 
the introduction of English, opened 
to us the window to the world. Dr. 
Niranjan also reminded us that we 
are students and it’s our duty to work 
for the nation. Together, we have 
achieved a lot, and we will continue to 
achieve more with our united efforts. 
One of the best lines he said was,” I 
am not a ‘politician’! I am a ‘teacher’! I 
think everything in a societal way, but 
NOT IN ONE WAY!”

Amidst the applause, he 
passed over the dais to Dr. 

U.S. Ramesh, who, first 
of all, congratulated 
us on the eve of 
Independence Day. 
He told us that we 

would get more 
freedom here than the previous 
campus, but we should restrict 
ourselves from not indulging in anti-
social and negative activities. We will 
be facing problems here, but we have 
to stand together against them. 

After Dr. Ramesh, Riya Bhandari of 
B.Tech 1st Year delivered the Hindi 
Speech pointing out the glorious 
history of India, the challenges we 
overcame and the ones we still have 
to conquer. Next, S. Santhosh Kumar 
of B.Tech 1st year delivered the 
English Speech on ‘Role of Students 
in Nation Building’. It was followed by 
the rendition of a patriotic song by 
the B.Tech 1st  year choir. After this, 
patriotic poems were delivered by 
Worship Jaiswal of B.Tech 2nd Year 
and Sanurag Saha of B.Tech 1st Year. 

It was followed by the announcement 
of the new student body IMUSS (Indian 
Maritime University Students Society), 
which took over the responsibilities 
of the previous student body NASS 
(Naval Architecture Student Society). 
The new Secretaries briefed us on 
IMUSS and NASS, and following this, 
the event was formally concluded.
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Contact us: laola.imuv@gmail.com
https://www.facebook.com/laola.imuv
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