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Capt. D. Kishore
Nautical Faculty
SIMS, Mumbai

Eligibility For Deck Cadets For B.Tech For Engine Cadets

Age For Class XII: Not less than 17 years & Not more than 
20 years as on date of commencement of the course 

For B.Sc. in PCM or Electronics: Not more than 22 
years as on date of commencement of the course 

For B.E./B. Tech. Degree from I.I.T or a college 
recognized by AICTE: Not more than 25 years as on 
date of commencement of the course 

Not less than 17 years & Not more than 20 
years as on date of commencement of the 
course

Not more than 25 years as on date of 
commencement of the course

Marital Status Unmarried

Academic Results should be obtained at FIRST ATTEMPT All 
Boards (Class XII): 
Minimum Percentage – 60% 
PCM minimum – 60% (Physics &Maths Min 60% each)
(For Andhra Pradesh & Kerala State Boards, separate 
board exams held for each class(11th & 12th) & hence, 
aggregate of both marks are considered) 

BSc: Degree in Physics/ Chemistry/ Mathematics/ 
Electronics with minimum 55% in final year along with 
Min 55% in PCM in Class XII 

BE (Mechanical) Engineering: Degree from an AICTE/
UGC Deemed University Approved Institute with min 
55% in final year 

All Boards (Class XII): 
Minimum Percentage – 60% 
PCM minimum – 60% (Physics &Maths Min 
60% each) 
(For Andhra Pradesh & Kerala State Boards, 
separate board exams held for each 
class(11th & 12th) & hence, aggregate of both 
marks are considered) 

Graduation in BE (Mechanical) Engineering from 
an AICTE approved Institute with a minimum 
marks of 55% in final year. 
Candidate must clear his BE/ B.Tech in 4 years 
only

Numbers of ATKTs / Arrears / Repeats / “E” 
grades obtained during the entire degree 
programme: Not more than six attempts

Medical Physically fit and meet the standards laid out by DG Shipping*

Language English shall be one of the subjects with minimum marks scored 50% in class X or XII

Eyesight No Colour Blindness , 6/6 vision in better eye and 
maximum permissible up to 6/9 in the other eye 
(without visual aids)

No Colour Blindness, Use of corrective lenses permitted but the maximum permissible limits, at 
entry are 6/12 in each eye or 6/9 in the better eye and 6/18 in the other eye for Distant Unaided 
Vision. ( As given in M.S. Act, Medical Examinations, Annexure B.)

IMU - CET Candidates must clear IMU-CET N.A

For more information on what we have to offer and downloading the application form, please visit our website at 

www.samundra.com or contact us at the following:

Email } admission.sims@samundra.com  I  Tel } MUMBAI: 9819608686, LONAVALA: 02114399500/517, DELHI: 011-49882700/9871791166, CHANDIGARH: 0160-6667777/ 9888599076, 

CHENNAI: 044-30453300/ 9940962616, COCHIN: 0484-3002300/0484-3219591 / 7736937755, PATNA: 0612-3223692/0612-3222622 / 8051808332, GUWAHATI: 8051808332

INVITES APPLICATION FOR:
} 1-YEAR GRADUATE MARINE ENGINEERING (GME) - MAR 2019 BATCH

} 1 YEAR DECK CADETS (DNS) - AUG 2019 BATCH

} 4 YEAR B.TECH. (MARINE ENGINEERING) – AUG 2019 BATCH 

Approved by Directorate General of Shipping, Govt. of India & The Maritime and Port Authority of Singapore (MPA)

- One year training in Marine Engineering at SIMS, Lonavala which includes 
- 6 months hands-on practical training in the Ship-in-Campus
- 6 months shipboard training before appearing for Class IV examination

Approved by Directorate General of Shipping, Govt. of India, The Maritime and Port Authority of Singapore (MPA), and 
affiliated under Indian Maritime University (IMU) Chennai
- One year Diploma in Applied Nautical Science at SIMS, Lonavala
 - Minimum 18 months of practical shipboard training before 2nd Mate’s examination

Approved by Directorate General of Shipping, Govt. of India and affiliated under Indian Maritime University (IMU) Chennai
 - Four years B.Tech Marine Engineering course at SIMS, Lonavala
 - 6 months shipboard training before appearing for Class IV examination

*Approved Educational Loans from IDBI, SBI & other Nationalised Banks available! *Scholarships available basis SIMS entrance test and first semester results.

“100% in-house placement on ESM-managed vessels upon successful completion of the course”

SAMUNDRA INSTITUTE OF MARITIME STUDIES (SIMS)
A Training Commitment of Executive Ship Management Pte Ltd (ESM), Singapore
(Certified by leading maritime classification society, DNV GL, Germany for ISO 9001:2008)
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- One year training in Marine Engineering at SIMS, Lonavala which includes 
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SAMUNDRA INSTITUTE OF MARITIME STUDIES (SIMS)
A Training Commitment of Executive Ship Management Pte Ltd (ESM), Singapore
(Certified by leading maritime classification society, DNV GL, Germany for ISO 9001:2008)
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Samundra Spirit is a quarterly in-house 
magazine produced by Samundra Institute 
of Maritime Studies (SIMS) for private 
circulation.

Our Editorial Team wants to hear from you!

If you wish to submit any feedbacks and/or 
contributions, feel free to write to the Editor at: 
samundraspirit@samundra.com

*Please note we reserve the right to publish 
your letters/articles or an edited version of it 
in all print & electronic media.

Editorial Note
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In 1947- the year that India got independence, the last cheetah of the land got hunted and killed 
by a Maharaja and by the year 1952, the fastest known animal on earth was declared extinct in 
India as well as in some 20 more countries. Presently there are estimated about 7000 cheetahs 
globally living an endangered life at the mercy of mankind. The story of the cheetah is not just a 
nature lover’s story but the reality of the planet we live in now with its implications that awaits the 
future of generations of the planet.

Better late than never- fortunately the awareness campaign that was obviously initiated by a few 
incredibly sensitive, scholastic and futuristic minds barely 50-100 years back has slowly made a 
dent in the rationality of the human minds. We have now arrived at a climate where phrases like 
environment pollution, conservation of nature etc. have become intrinsically integrated into our 
day to day life, eliciting international laws, new industrial practices and worldwide campaign. The 
new thought process is impacting on how we live our lives and how we could possibly leave the 
planet behind for the future generations.

This issue of Samundra Spirit is making a tiny step towards highlighting few related issues in front 
of the marine industry and provides a glimpse of the efforts undertaken by SIMS to prepare the 
new generation of seafarers with clear thinking and responsibility. In this respect, the report of 
the cadets who stepped out of the comfortable, safe and secure campus to the outside industrial 
area to share their awareness of HSSEQA is one of my favourite articles in this issue. Well done 
boys, you all made us proud!

Our engineering faculty members including the Principals of the two campuses have taken the 
lead to provide us some thought-provoking views on purely technical aspects as to how marine 
industry could improve upon impacting the environment more positively. Maneesh Jha’s ‘Do you 
use Variable injection timing effectively’ and Jims Andrews’s ‘Cradle-to-grave approach – the 
new black in green shipping’ are two engrossing pieces we are happy to include in this issue. 
Three other articles in the knowledge section fittingly provide absolutely practical hands on but 
innovative guidance. Biju Baben tells us about the outstanding efforts and methods undertaken 
by SIMS in creating awareness and sense of responsibility among the young cadets for the 
environment. In fact, the report on the design and development of food waste disposal system 
at the Lonavala campus by the R&D team is something the Institute could be rightfully proud of.

We have also included the third and the final part of the Effective Master-pilot exchange article 
from our veteran sailing Master Mahendra Singh, recounting his personal story and views.

Regular features such as cadet’s contributions, graduation ceremonies and reports of their highly 
laudable extra-curricular activities are included as well. 

Over all, we are indeed pleased to bring out the first issue of the year 2019 and we do hope you 
will enjoy reading and flipping through the pages. 

On behalf of my editorial team wishing all our readers a very happy, safe and peaceful new year, 
till we come back with the next issue in April,
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A New Year wish...

A decade has passed since I sent my last message for this page. Indeed a very exciting and enormously 
fruitful decade in the life of the Institute and those associated with this premier maritime institute 

The credentials of SIMS as a world class maritime training provider has long been established through the 
progress made and the quality of alumni produced. The cadets have already reached the senior management 
posts on board vessels managed by ESM and BP Shipping; and the post-sea training has been offered to 
companies industrywide which is being commended for adding outstanding value to the participants.

I understand the number of cadets graduating out of the institute has burgeoned to over 2800 in the last 
decade, with over 1300 becoming officers and over 100 reaching senior management roles. We are proud that 
the quality has remained unequivocally top standard and improving day by day. My heartfelt appreciation 
for the faculty, staff and all associated with the Institute in ensuring that the quality is never diluted and that 
they remain uncompromising on this stand taken along from the inception of the Institute.

I understand this particular issue of the magazine is bringing out the topics related to the protection and 
conservation of the environment that we live in – especially in the context of the maritime industry. Indeed 
a huge subject that highlights the future existence of the human race and our planet which is being taken for 
granted in many ways leading to the abuse and an disastrous end we are fast realizing now.

However, additionally, one particular environment that I am particularly interested in the context of the 
Institute is our interest and investment in creating the learning environment for the cadets and the trainees of 
the Institute in general. As we endeavour to produce the best cadet and officer for the maritime industry, our 
focus has been in creating an environment that prepares them for arriving at the destination, knowledgeable 
and fully confident to face any situation on board.  

Having interacted with the young cadets and officers from the Institute off and on, I have no doubt in my 
mind that each trainee receives the utmost care and nurturing to become a professional in every aspect who 
will not only carry on his job as marine officer or engineer but a role of a responsible human being to live on 
this planet. They are not just the future of SIMS and Executive Ship Management but global leaders of the 
maritime industry in the making.

In this New Year my best wishes to all of you, the faculty and the entire staff who I hope and am confident, 
will work towards taking this Institute to next level of success and prestige in coming years.

Happy New Year!

Mr. B.S. Teeka
Principal Trustee
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Cradle-to-Grave approach - the new black in 
Green Shipping

Many of us would have heard the Starfish 
story. For those who haven’t, it goes 
something like this,

An old man taking an early morning stroll 
along a long stretch of beach after a big storm 
noticed scores of Starfish littered on the milky 
white sand, apparently washed ashore by the 
mighty waves. He also noticed a small boy 
approaching, bending down every now and 
then to pick up and throw something to the 
sea. Curiosity got better of the man and he 
called out to the boy to ask what was going on. 
The boy replied,

“I am sending the Starfish back to the sea. 
Otherwise they will all die when the sun gets 
high.”

The old man immediately saw the futility of 
what the naïve little boy was trying to achieve.

“Son, there are thousands of Starfish dying 
on this beach right now. You won’t be able to 
make a difference.”

As the boy picked up yet another Starfish and 
threw it back to where it belonged, he smiled 
and said,

“It made a difference to that one!”

Many a time we are locked up in the mindset 
of the old man in the story and fail to think in 
the lines of the little boy. It is no different when 
it comes to green shipping initiatives. We need 
to bring in a paradigm shift in the way we think. 
“I am too small a fish to make a difference” 
won’t change anything. Policy makers with 
regulations and measures; ship designers, 
builders and owners by complying with them 
despite higher cost implications, are all doing 
their part in making shipping more environment 
friendly. As responsible seafarers, we too have 
an obligation to contribute to a better tomorrow 
by implementing the green initiatives in the 
true spirit.

In this context, it is worthwhile to ponder on the 
Cradle-to-Grave approach to green shipping.

What is 
Cradle-to-Grave 
approach?
This is also known as the Lifecycle approach. 
The previous century witnessed growing 
concerns about ecological cataclysms like 
global warming, ozone layer depletion, acid 
rains, etc., with various response strategies to 
protect the Earth. These traditional strategies 
met with varying degrees of success, but 
lacked a holistic approach to sustainability. 
Rather than focusing on short term gains, 
there was an express need to analyse and 
take into account the long term impacts of 
these techniques.

The potential for each environmental initiative 
is graded by the in-depth analysis of the 
following key factors,
• Direct and Indirect economic benefits
• Environmental and Social benefits

When adopting a holistic perspective to 
sustainability, these benefits need to be further 
analyzed from the viewpoint of Life Cycle 
approach. For example, the environmental 
potential for the biofuels need to be analyzed 
basis the following data,
• Reduction in emissions
• Availability of feedstock and its effect on 

environment and food chain
• Refining process and its effect on 

environment

• Modifications needed for the main engine 
and its effect on environment.

 
The Life Cycle Approach in the context 

of the Green shipping initiatives 
advocates that reduction 

in emissions onboard 
the vessels cannot 

be the only criteria 
when deciding on 
an alternative. 
The impact each 
alternative has on 
the environment 
as a whole has to 
be analysed right 
from the cradle 

(the production 
stage) to the grave 

(disposal). Scope of 
the impact also needs to 

spread beyond the much 
clichéd global warming and 

ozone layer depletion, into equally 
damaging phenomena like acidification 

of seawater and coral reefs, formation of 
ground level ozone, eutrophication and smog 
formation.   

To illustrate the above point, it is worthwhile to 
reflect on the extensive studies carried out to 
analyse the environmental impacts of different 
fuels from the life cycle perspective. 

In the initial stages of processing and refining 
it was found that marine gas oil (MGO) and 
gas-to-liquid fuel (GTL) have higher potentials 
of acidification and eutrophication. The GTL 
was also found to demand higher energy 
in the production stages, thus entailing 
significantly higher global warming potential 
(GWP). The LNG fuel, depending upon the 
possible Methane slip (gas leaking out unburnt 
from the engine), might cause higher levels of 
Greenhouse gas emissions. When it comes 
to burning in the engine the Heavy Fuel Oil 
(HFO) is one of the most energy efficient fossil 
fuel available, but at the same time contributes 
heavily to eutrophication and acidification. 
Hence from the life cycle perspective, it was 
concluded that none of the fuels analysed had 
any clear advantage over the other in terms of 
overall impact on the environment.

One other pitfall which was identified for 
traditional strategies was the propensity to 

Mr. Jims Andrews
Vice Principal
SIMS, Lonavala
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Hazardous waste from 
Engine Room
The concept of green ship usually leads to 
discussions about SOx, NOx emissions, 
LNG usage at sea and sustainable 
energy solutions involving advanced 
technological innovations, etc.

But from a seafarer’s perspective, all above 
mentioned concepts seem far-fetched, due 
to lack of enough knowledge or incoherent 
actionable points. Many a times it is more 
apt to make seafarers fully aware of the 
appropriate action at an individual level. 

Despite many mandatory regulations to control 
emissions and discharges from vessels, 
hazardous situations still arise. To emphasize 
my point, I narrate here a shipboard incident 
which possibly is relatable to any vessel afloat.
The vessel had recently been taken over from 
another ship management company. After a 
short period of stabilizing operations, focus 
moved on to other less important aspects in 
the Engine room.

A large number of seemingly empty plastic 
containers (20-25 litres capacity) of various 
maintenance chemicals were piled up in one 
remote corner in Engine room. Numerous 
maintenance chemicals are used on almost 
daily basis on all ships for specific duties on 
Deck and in Engine Room.

An Oiler and a Wiper were assigned with the 
task to take these containers to deck to hand 
those ashore as Garbage, in line with Vessel’s 
Garbage Management Plan.

While transporting those empty ones, the duo 
came across a few containers having some 
liquid inside. They tried to figure out as to 
what was inside by trying to look inside which 
they could not figure out. Next what Wiper did 
was a natural reaction i.e., he tried to smell it! 
A strong, pungent odour made him suddenly 
dizzy and he quickly sat under the nearby 
Engine Room blower outlet for fresh air which 
brought him back to normal. However, this was 
not reported to the 2nd Engineer, in-charge of 
the operation.

Also these partially filled containers were 
difficult to carry to upper deck. One of them 
came up with the idea of emptying these 
containers in the sounding pipe of Waste Oil 
tank situated nearby on the same platform.
No sooner had they emptied the first container 
in the sounding pipe, the bubbling liquid 

with hot waste oil oozed out with pressure in 
reverse direction. The duo just managed to 
keep clear of the hot emanating mixture and 
ran away. Soon the liquid stopped leaking 
out but the floor paint immediately blistered 
and peeled off. It just meant that the duo had 
narrowly escaped the blistering, possibly hot 
acidic injuries.

Lessons Learnt:
• No Garbage must be allowed to pile up on 

Ship
• Used maintenance chemicals must be 

disposed off appropriately, saving same 
for future use is akin to being “Penny wise 
Pound foolish”.

• Never try to touch, smell or taste unknown 
liquids / substances as happened in this 
case. Check MSDS sheets if these are 
available. If not then be EXTREMELY 
cautious and don’t take such chances.

• Small containers / drums (unused for 
extended periods) whose markings are 
showing signs of fading out, must be 
clearly marked with permanent markers 
as to their contents inside.

• Change of plans while carrying out a 
planned activity must be discussed with 
the person- in-charge, as opposed to what 
happened in above case where the duo 
took a unilateral decision to empty the 
contents. 

Mr. Abhiram Wakankar
Engineering Faculty
SIMS, Lonavala

shift the environmental impact from one stage 
of the life cycle to the other, or from one sub-
system to the other (something like polluting 
the sea instead of air). For example, there is a 
growing concern that Exhaust Gas Scrubbers 
employing open-loop systems would be 
in effect dumping the sulphurous waste to 
the marine aquatic environment. This could 
prove to be fatal in the long run, and many 
administrations have either prohibited, or are 
contemplating prohibition of such systems. 
Many shipping experts are justifiably dubbing 
the open-loop systems as nothing but an 
“environmental dodge”.

How we as seafarers could possibly make 
a difference?
The Life Cycle perspective applied to 
environmental strategies in shipping clearly 
points to the fact that there exist no elixirs 
or magical solutions for making shipping 
truly green. One can have the costliest of 
technology and burn the greenest of fuel, 
and still end up damaging the environment 
more than ever. One stage, rather ignored 
in traditional strategies but highlighted in Life 
Cycle approach as critical, is when the product 
or the system is being handled by the user.

The user, most times unintentionally, could 
offset the environmental benefits of a system or 
a product by causing increased consumption 
and wastage. The benefits of burning a 
relatively greener fuel in the generators could 
be cancelled out by the wastage of power thus 
generated. A most modern fuel efficient engine 
would contribute nothing to the environment 
if not handled properly. Environmental 
protection measures advocated by policy 
makers and administration will fail in entirety, 
if the concerned personnel find ways and 
means to dodge. 

Do you know that a typical Panamax tanker 
in a life cycle of 25 years causes emissions 
in excess of 1 million tons? Each life cycle 
stage, right from extraction of raw materials to 
production, handling by the user, and the final 
disposal and recycling, contributes heavily 
to this mindboggling figure. As seafarers we 
can pledge our alliance to the green shipping 
initiatives by handling our stage of the life 
cycle – that is operations – in the most efficient 
way. This would need building up of relevant 
competencies, but more importantly, changing 
our perspective and work culture. 

We may not be able to make the world 
green overnight, but like the optimistic boy 
in the starfish story, we can certainly make a 
difference to a ship, one day at a time. 
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‘Heat Pipe on Ships’- An innovative approach to 
waste heat recovery

On board ships, different types of 
machineries and their components are 
used which produce heat. Some of these 
heat sources are exhaust gases from 
Main engine, Auxiliary Engine, Boiler and 
Incinerator, electrical and electronics 
components such as switchboards and 
electronic cards etc. Termed as waste heat, 
once released in the environment, has 
an adverse effect as it adds to the mean 
temperature of the atmosphere. 

Waste heat can be effectively utilized, suiting 
various applications to maintain a clean 
working environment. Commonly used waste 
heat recovery devices are recuperators, 
regenerators, passive air pre-heaters, heat 
exchangers or economizers, thermal wheel, 
waste heat boilers, heat pumps and heat 
pipes. 

This article covers the working operation and 
benefits of heat pipes as a heat transfer device. 
This method caters for its constructional 
simplicity as no external pumping power is 
required as well as its exceptional flexibility, 
silence and reliability in operation. The added 
advantage lies in control accessibility and the 
ability to transport heat at high speed over 
considerable distances with extremely low 
temperature drops.

A heat pipe is a passive heat transfer unit 
with extremely high thermal performance. It 
is used to transport heat from one location to 
another through evaporation and subsequent 
condensation of a suitable fluid, in which the 
fluid circulates through capillary forces. Heat 
pipes operate within a specific temperature 
range of less than 300° C.

Working principle
A heat pipe is a closed system consisting of a 
sealed hollow tube with a wick lining its inside 
walls. The wick’s pores are saturated with an 
appropriate operating fluid. Pure fluids such as 
helium, water and liquid silver are the working 
fluids used in heat pipes. 

If heat is applied to the heat pipe, the liquid 
heats up and evaporates in the wick. As the 
heat pipe is filled by the evaporating fluid, 
it diffuses over its length. Whenever the 
temperature is even slightly below that of 
the evaporation area, vapour condensation 
occurs. The vapour gives up the heat it 
acquires during evaporation, as it condenses. 
Due to the high thermal conductivity, nearly 
constant temperatures are maintained along 
the entire length of the pipe. The condensate 
returns through the wick structure to the 
evaporator section and completes the cycle.

The recovery of waste heat by using heat 
pipes has a direct impact on the process 
efficiency. This is reflected in the reduction 
of the consumption and costs of utilities and 
process costs.    

Application of heat pipe
In the current scenario, applications of heat 
pipe have tremendously increased in different 
areas like HVAC (Heating, ventilation and 
Air conditioning) applications, electronics & 
electrical fields, I.C.engine, solar collectors, 
spray drying, welding booths, brick kilns, 

annealing furnaces, chemical fluid bed 
dehumidifier, epoxy coating, curing oven, 
pharmaceuticals, and space applications, etc.. 
Applications explained below will give further 
insight about the relevance of heat pipes. 

1. HVAC application
Heat pipes are widely used for the recovery 
of coolness and heat in HVAC systems. They 
are also used for dehumidification purposes, 
which improves coefficient of performance and 
therefore achieve energy savings, a shorter 
payback period and improved indoor air quality 
standards.

2. Electronics-cooling of electronic circuits 
Every electronic circuit and the switchboard 
component of microprocessors to high end 
power converters, generate some heat. 
Ironically, the same equipment causing the 
heat damage is often the main heat source. 

For useful cooling, the heat must spread away 
from the processor over a larger surface area, 
as the space available near the processor is 
limited as shown in Fig. 2.

Continued on Page 12

Mr. Praful Choudhari
Engineering Faculty
SIMS, Lonavala

Fig 1: Heat Pipe Operation

Fig 2: Heat pipes mounted in a motherboard
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Effective Master Pilot Information exchange III 
A Practical note from an experienced master

Continued on Page 10

Capt. Mahendra Singh is a long serving 
master of Executive ship management 
successfully commanding vessels under 
various challenging situations. The 
below excerpt is the concluding part of 
the three-part series on effective Master 
Pilot information exchange- indeed a very 
critical area of navigation.  

What Masters can do to minimize the 
distractions on the bridge: 

Other distractions: 
a)  Lookout goes on Monkey Island for 

hoisting flags or required signals: In such 
case call additional lookout on the bridge. 
Don’t use lookout for making tea or coffee, 
instead use GS for the activity.

b)  Planning route on the ECDIS for current 
or next voyage: It is not permitted at all 
during navigation with pilot on board and in 
congested waters. Planning must be done 
before vessel leaves a port, if proceeding 
orders are still awaited, plan passage till 
clear of port limits and clear of congested 
waters. Once in open waters, passage can 
be further planned as applicable.

c)  Pilot takes different route what vessel 
had planned: It is very common in port 
approaches, pilot sometime takes different 
routes from what vessel had planned, 
in such cases ship’s officer instead 
of focusing on navigation becomes 
busy plotting new route on the ECDIS 
compromising safety. The solution to 
this problem is : Master with 2/O, well in 
advance during planning stage must see 
possibilities of taking all the routes in port 
approaches and plan all the routes and 
save them with name for example “Chiba 
Arr berth route 1, Chiba Arr berth route 2 
and so on”. During Information exchange, 
confirm the route with pilot and activate the 
one in compliance. This also helps ship’s 
staff not to be surprised at the last moment 
when pilot takes entirely different route 
from what vessel had planned previously. 
In spite of all above if vessel’s planned 

route still does not match 
with pilot, Call additional 
officer to create a new route 
on the ECDIS but in such 
cases it has to be assessed 
properly for safe navigation 
of vessel.

d)  Supernumeraries, loading 
Master, cargo Surveyors, 
agents and other non-
essential persons on the 
bridge: Please request them 
to be in the accommodation 
areas or smoke rooms 
during Navigation.

e)  Talking on subjects not relevant to the 
Navigation: Please refrain from it

f)  Talking on VHF with friends on other 
vessels in the vicinity: Please refrain from 
it.

Common errors done by the Pilots where 
Masters need to be careful about.
1.  Excessive approach speed 
2.  Taking short-cuts to approach or leave 

berth.
3.  Misunderstanding tug’s positions and 

giving order to unintended tug.
4.  Forgetting last engine or helm order given.
5.  Giving wrong helm or engine orders
6.  Complacency 
7.  Telling vessel to proceed on its own 

beyond pilot station while approaching 
port.

8.  Telling vessel to go on a very different 
course to give good lee for embarking or 
disembarking.

9.  Telling ship’s crew to hurry up during 
mooring stations.

10.  Disembarking before designated position 
while vessel leaving port.

11.  Using local language to communicate with 
the tugs, Port and terminal.

12.  Talking on phone during critical stages of 
manoeuvre and missing alterations.

13.  Reading Books, talking with ship’s staff on 
subject not relevant to navigation.

14.  Telling to let go the aft tug by dropping line 
into water when propeller is still turning.

15.  Anchoring vessel at higher speed and 
telling to let go anchor from hawse pipe in 
depth more than 20m.

16.  Passing other vessels at a very close 
proximity for no reason.

17.  Wrong assessment of varying currents.
18.  Poor situational awareness in heavy traffic 

areas.
19.  Over confident
20.  Non-compliance with port requirement due 

to complacency.
21.  Making wrong approach to anchoring 

position and landing very close to other 
ships at anchor, especially in congested 
waters like Singapore.

22.  Advising Master to execute a manoeuvre 
after his disembarkation which may 
not be safe in fast changing scenarios. 
For example, in Singapore when pilot 
disembarks just before vessel joins TSS 
after leaving from anchorage, he advises 
certain manoeuvre at the time of leaving 
but it may not be safe with fast changing 
conditions of traffic at later stage. One has 
to assess the situation carefully before 
executing the suggested manoeuvre.

23.  Taking very long time to answer nature’s 
call while on active pilotage duty.

24.  Praying while on the pilotage duty.
25.  Leaving vessel immediately after passing 

first line ashore when berthing the vessel.
26.  Using only gangway when freeboard is 

more than 9 meters and instructing to 
heave it up once he is on the gangway so 
that he does not have to climb on steep 
gangway.

27.  Asking for Cigarettes and other favours 
during pilotage.

28.  Possibility is that he may not share some 
information in the interest of the Coastal 
nation or local populations he belongs to 
or gives his services, which may be vital 
for the safety and security of the vessel. So 

Capt. Mahendra Singh
Master
FS Endeavour
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Design and Development of Food Waste Disposal 
System at SIMS Lonavala
Disposing food waste is a problem on 
ships, especially when they are in harbour 
waiting for berths or engaged in STS 
operations as a routine. With regulations 
such as MARPOL Annex V prohibiting 
discharging of unprocessed food waste in 
harbours and special areas, accumulation 
of waste onboard may also lead to 
unhygienic working conditions.  

The food waste disposal system developed by 
R&D Department of SIMS, Lonavala provides 
solutions to such issues that occur onboard. 
The disposer not only reduces the food waste 
volume by more than 70%, it also removes 
the odour, ensuring clean and hygienic 
environment. 

Methodology
The food waste is processed by heating it 
inside a closed chamber. The heating makes 
the food waste dry, for subsequently burning 
inside the chamber. Air is continuously 
supplied to the chamber to increase heating by 
convection and to remove odour from the food 
waste. The processed waste thus obtained is 
odourless and less in volume than the food 
waste fed into the chamber.   

Salient Features
1.  Compact Size: The food waste disposers 

available in market are either too small (for 
household kitchens) or too large (hospitals, 
hotels, etc.) to meet the demand of 
onboard application. SIMS designed and 
customized the system to optimally meet 
ships’ requirements.    

2.  Volume Reduction: No more accumulating 
of food waste on board. The food waste 
disposal system effectively reduces the 
volume of food waste by more than 70%. 

3.  Hygienic: The foul odour of food waste is 
completely removed ensuring a clean and 
hygienic environment onboard. 

4.  Environmental Friendly: The processed 
waste is non-toxic and environmental 
friendly making it easy to handle on board.  

5. Smooth operations: The food waste 
processing is carried out smoothly without 
much noise or vibrations.  

Construction
The design of food waste disposal system 
is shown is figure 1. The actual food waste 
disposal system is shown in figure 2.

The complete system consists of three parts 
mainly (i) the processing chamber (ii) motor 
and (iii) control panel. The overall dimensions 
of the food waste disposal system are 1100 
mm in length, 750 mm in breadth and 680 mm 
in height. 
1. Processing Chamber: The processing 

chamber is a stainless steel drum with 
an inlet door provided at the top to feed 
food waste.  An outlet door is provided 
on one side of the drum to remove 
processed food waste. The air inlet and 
air outlet connections are also provided 
on the processing chamber. A mixing 
blade is provided inside the processing 
chamber for mixing the food waste during 
processing and is also used to remove 
processed waste from the chamber. The 
mixing blade is connected to the motor by 
means of a flexible coupling. The mixing 
chamber is covered from outside by two 
heating coils, concealed by an insulation 
jacket and aluminum cover, to heat the 
food waste. 

2.  Motor: An electric motor rotates the blade 
in mixing chamber. The speed of mixing 
blade is reduced with the help of gearbox 
connected to the motor. The motor is of 
1425 rpm and the gear ratio is 1:40. The 
food waste processing is done in AUTO 
mode. In auto mode the motor rotates for 

one second after every 30 seconds to mix 
the food waste in processing chamber.  
The same motor is operated in MANUAL 
mode to remove processed waste from the 
processing chamber.  

3.  Control Panel: The control panel is 
provided to control different functions of 
food waste processing like, Power ON/
OFF for the food waste disposal system, 
AUTO/MANUAL mode selection for 
food waste processing and processed 
waste removal, Heater ON/OFF and 
AIR ON/OFF. A touch panel is provided 
for temperature control. The operating 
temperature of the system is indicated on 
a small screen.  The temperature can be 
changed by using the UP/DOWN buttons 
of the temperature control panel. Different 
indicators are provided on control panel 
to indicate ON/OFF status of main power 
supply, auto mode, manual mode, heater 
and air supply. 

Figure 1: Design of food waste 
disposal system

Mr. Santosh Tapkire, Mr. Deepak 
Ramteke, Mr. Sandeep Kshirsagar
Research and Development Department, 
SIMS Lonavala
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Operation
Processing of Food Waste:
The food waste disposal system is designed 
to process 5 kg food waste per day. The waste 
is fed to the processing chamber from the 
inlet door. The motor is started in auto mode 
along with the heater and air supply. The 
temperature is set to about 60 to 70 degree 
Celsius. It takes around 17 hours to process 
this quantity of food waste.

Removal of Processed Waste:
The processed waste is as shown in figure 
3. To remove the waste from processing 
chamber, the processed waste outlet door is 
opened. The motor is run in the manual mode. 
The mixing blade pushes the processed waste 
out of the chamber through outlet door which 
is then collected and stored.   

Testing 
The system was tested at SIMS Lonavala 

campus by processing food waste from SIMS 
cafeteria. The processing was carried out five 
days a week for nearly three months and a 
total of 325 kg of food waste was processed 
with an average 5 kg of food waste fed daily. 
The system processed the waste effectively 
without encountering any major technical 
issues. 

Conclusion 
The food waste disposal system developed 
at SIMS effectively addresses the food waste 
disposal problem. This has been proved 
by testing the system successfully at SIMS 
cafeteria. This compact and easy to operate 
food waste disposal system is envisaged 
to contribute in maintaining hygienic work 
conditions onboard. Onboard trials are 
underway on selected few ships to confirm 
effectiveness in real seagoing situation. 

one has to be extra careful especially 
in African ports.

29.  Instructing vessel to arrive pilot 
station at certain time however 
himself arriving late endangering 
ship’s safety .In Singapore this is very 
common for incoming vessels when it 
becomes very difficult to hold one’s 
position near pilot boarding area 
awaiting pilot due to dense traffic 
and strong currents. In such cases it 
is advisable to proceed slow to pilot 
station and let him call you that he 
has already arrived pilot station and 
awaiting.

30.  He may be undergoing some medical 
treatment and taking medicines 
which might hamper his capability as 
pilot.

One of the main benefits of proper 
Master pilot information exchange is 
something I have witnessed every other 
time. When some information is asked 
from the pilot, of which he isn’t sure of, 
he often tries finding from resources 
available. Now this helps him also to be 
aware of information that he is supposed 
to know but not for effective piloting of 
vessel. For example In Singapore at the 
time of leaving/ approaching anchorage 
when asked pilot about how many Ships 
leaving or approaching anchorages, he 
finds it out from VTIS, checks his own 
gazettes and then lets us know . This way 
it trains both of us!

Pilot on board a ship comes to assist 
Master for safely navigating his ship 
to the destination, please extend 
necessary courtesy, be polite but firm 
in your dealings, try to resolve any 
misunderstanding amicably, have best 
situational awareness, keep contingency 
plans ready in the mind. Conduct of 
pilot also depends on the fact how good 
and efficient the bridge team is. When 
Pilot sees bridge team has high level 
of situational awareness backed by 
good  monitoring and reporting, it casts 
a positive impact upon him, manifesting 
into safe and efficient navigation of ship  
jointly. 

Continued from Page 8

Figure 2: Actual food waste disposal system developed at SIMS

Processed foodwaste
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Hull Air Lubrication System

The Concept
The global shipping industry is witnessing 
an unprecedented emphasis on fuel 
efficiency. One of the major driving factors 
for this urgency in achieving reduced 
fuel consumption is the consideration of 
reducing the operational cost by cutting 
down on the quantity of fuel burnt. The 
next critical consideration is the urgent 
need to cut down on harmful emissions. 

It was high time that the ship designers look 
beyond improvements in propulsion systems 
to achieve better fuel efficiencies. An obvious 
solution was to minimize the resistance forces 
acting on the ship’s hull. These resistances 
comprise of two major components, the wave 
making resistance and the skin friction. While 
the former is partly addressed by the advent 
of Hull Form Optimization techniques, the 
prospect of reducing the skin friction using air 
bubbles presents immense possibilities. 

While the concept seems simple enough, 
this method also throws open a plethora of 
challenges. The major hurdle being, trapping 
the air bubbles beneath the hull long enough 
for them to have a telling effect. 

The SIMS Initiative
The basic aim of our project was to show that 
Air Lubrication system does indeed improve 
speed of a vessel by keeping the propulsion 
power consumed the same. This translates into 
better fuel efficiencies and reduced emissions. 
We, the cadets’ team from 7th Semester B 
Tech (Marine Engineering) also endeavoured 
to validate the benefits of effectively containing 
the air bubbles beneath the hull. 

There are various means of achieving air 
bubble layer beneath the hull; like electrolysis, 
use of compressor, winged air induction 
pipe, using special hull coatings, etc., each 
one having its own pros and cons. Our idea 
was to construct flexible skirts running along 
the length, beneath and attached to lower 
bottom of the hull. This would allow better 

containment of formed air layer in terms of 
duration and distance for which the air layer 
would stay underneath the hull, both of which 
are important considerations for achieving 
the ultimate objective. The propeller could be 
driven by an electric motor for the purpose 
of extensive trials which were inevitable for 
validating the results.

Stages Of Development
Step 1 - Initial Calculations; Several 
calculations had to be done for design of 
hull form, motor torque, rpm, power and 
compressor air delivery rate. All these 
calculations required a lot of trial and error, 
so we made a PYTHON (software language) 
based computer programme to determine 
our requirements for motor, the propeller 
effective area, blade attack angle, etc. The 
activity revolved around finding the correct 
compromise between motor characteristics 
and propeller effective area, raising the torque 
and rpm allowed for lowering the area and 
vice versa, and this was just the theory. We 
also had considered the practical aspects 
like market availability, costs involved and the 
compatibility with chosen power source.   

Step 2 - Development of hull form; The 
hull was designed using laws of geometrical 
similarity. An oil tanker shape and speed were 
used as reference since it has larger value of 
Block Coefficient (Cb), and better the Cb better 
is the efficiency of Hull Air Lubrication System. 
Also the hull had to be designed in such a way 
that the wave making resistance was  kept to a 
minimum  and the free stream velocity of water 
around the hull must enter the propeller blades 
for maximum propeller efficiency.

Step 3 - AC or DC; Seems simple enough; 
but isn’t, the biggest problem being the 
cost.  The choice of DC obviously offers 
ease of installation of associated electrical 
equipment like compressors and motor and 
most importantly a 24 V DC battery, but as our 
need for power, rpm and torque (for motor) 
goes higher, the cost rises exponentially. Also 

unavailability of DC compressors providing 
better air delivery rates and pressure was also 
an important consideration for the project team. 
Naturally we had to go for AC, and a UPS, AC 
compressors and motor were selected as per 
theoretical calculations. 

Step 4: Location of air delivery pipes, air 
manifolds, compressors and flexible skirts
The Air delivery pipes went underneath the 
hull at specific locations, chosen so as to give 
the maximum effectiveness. One set of pipes 
delivered air bubbles at the foremost part of 
the hull and the other slightly abaft amidships 
through inclined holes drilled manually in the 
hull, all these to ensure maximum travel of 
air bubbles along the hull surface. The skirts 
were then fixed, running along the part of the 
hull with constant cross-section,  designed to 
prevent the escape of air bubbles.

Step 5: Prevention of Water Ingress and 
Self Propulsion Drive
Very crucial aspect of the project; the motor 
was fixed onto a permanent assembly and then 
coupled to an intermediate shaft which was 
press-fitted (interference fit) into the propeller 
hub. The blades were cut (predetermined 
size and shape) and placed according to the 
predetermined angle of attack onto to the hub 
and welded in place.

A simple mechanical seal was used at the 
point where shaft would pierce the hull. Two 
bulkheads were constructed as second and 
third layer of protection. The first bulkhead 
from aft was fitted with ball bearing to allow for 
intermediate support and the whole assembly 
was perfectly aligned after days of effort. 

Step 6: Fabrication of Rudder; To offset any 
side thrust created by the propeller rotation 
and to study the effect of Hull Air Lubrication 
System on manoeuvrability (whether turning 
circle radius reduces or not) a rudder was 
needed. This was designed and fabricated 
by the project team in SIMS workshop after 
extensive calculations. 



CADET’S DIARY SAMUNDRA SPIRIT     JAN 2019 ISSUE 44 12

Step 7: Testing and operation; A voltage 
regulator was used to reduce the voltage 
delivered to motor each time a compressor 
was put on load as both these components 
were fed from the same AC source. We 
recorded the speed of the ship with and 
without the Hull Air Lubricating System running 
by performing a straight 25 meter run and by 
placing a smartphone inside the ship with GPS 
velocity measuring app. Many reiterations 
were needed to validate the results and this 
task was undertaken by the entire team, each 
time painstakingly ensuring the accuracy of 
the trials.  

Conclusion
Our findings were that with one air 
compressor delivering air bubbles there was 
a speed improvement of 4.6% and with two 
compressors in operation there was a drastic 
increase of 9.4% with the propulsion power 
being the same, which was at par with the 
average value achieved by experiments 
elsewhere.

The air compressors used in our experiments 
and on actual vessels at sea do consume 
power which contribute to the overall 
emissions. However one consideration for the 
future could be Solar cells installed on the deck 
of a vessel for powering the Air Lubrication 
System. This way the benefits of the system is 
not offset by its dependence on conventional 
energy. Going forward, as validated by our 
project, we strongly feel that such innovations 
will add to the green shipping initiatives in 
bringing tangible gains for the industry and our 
mother earth. 

Cdt. Manas Gothankar, Cdt. Parichay Chadha, 
Cdt. Harpreet Sidhu, Cdt. Manish Kumar, 
Cdt. Krishna Shankar S, Cdt. Nishant Vats, 
Cdt. Mit Pandya
BTech 06 , SIMS, Lonavala

Heat must therefore be drawn from the 
processor and transmitted to a location from 
which it can be dissipated by conventional 
means. This task is accomplished 
successfully by a heat pipe, because it can 
be housed in a highly restricted space so 
that its evaporator section communicates 
with the heat source while the condenser is 
exposed to the sink.

On board ships, presently the switchboard 
used in MARFLEX cargo pumping system is 
cooled by fresh water, which is hazardous. 
Similarly, Motherboards used on electronics 
engines (Main Engine/ Intelligent Engines) 
are presently cooled by air. Hence, Heat 
pipe can be used to dissipate heat from 
switchboards and motherboards.

3. Electrical motors, generators and 
transformers
Heat can easily build up inside electrical 
enclosures if proper consideration is not 
given, causing damage to the electrical and 
electronic components inside. Transformers 
are large because they require a large area 
to dissipate the generated heat. Heat pipes 
can be inserted into the transformer core to 
dissipate the heat and significantly reduce 
the size of the transformer.

Continued from Page 07

On board ships, some of the alternators’ 
windings are cooled by fresh water which is 
also hazardous. Hence, Heat pipe can be 
suggested to use in dissipation of heat here 
as well.

4. Application in IC engines
VAPIPE is one of the most interesting 
applications for heat pipes in IC engines, 
which is designed to reduce emissions of 
exhaust and improve fuel economy. These 
pipes are generally used in car engines. 

On board ships, waste heat from the main 
engines is an abundant source of energy. 
The exhaust gases from the engine still 
contain a significant amount of heat, which 
can be used to preheat the air inlet by using 
VAPIPE. 

Fig. 3 Heat pipe units mounted in a motor drive cabinet
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Reduce, Reuse, Recycle and Reconfigure - effective 
ways to manage Carbon footprint

Reduce, Reuse, Recycle and Reconfigure - 
these need to be our buzzwords if we are 
to halt, or at least slow down, our headlong 
slide into the imminent global overheat. In a 
scenario where mankind has accepted the 
word ‘progress’ to actually mean ‘economic 
progress’, at the exclusion of all else, 
how do you get people to embrace these 
principles? In a world where ‘standard of 
living’ is being confused with ‘quality of 
life’, how do we get a person to ‘Reduce’ 
consumption? 

Mighty tough, to say the least. First daunting 
task is to define a tangible goal. A ‘SMART’ 
(Specific, Measurable, Achievable, Realistic 
and Time-bound) target cannot be defined 
unless the measure itself is quantifiable. 
Measuring ‘Carbon footprint’ is one such 
technique which has evolved over the years 
to solve this conundrum, and gained both 
acceptance and popularity in the industry 
lately.

What is Carbon footprint?
Carbon footprint is the amount of greenhouse 
gases generated by the activities associated 
with an individual, event, product or an 
organization and it is expressed in tons of CO2. 
Almost every activity for conducting day to day 
life necessitates emission of carbon dioxide. 
So, our carbon footprint is the sum total of all 
emissions, which can be traced back to our 
activities in a given time.

For better understanding, let us analyse a 
real-life example of CO2 emission by burning 
of fuel. Experimentally, it is found that 2.7 kg of 
CO2 is produced when 1 kg of diesel is burnt. 
If a car consumes 5 litres per 100 km, then 
to drive a distance of 300 km, about 40.5 kg 
of CO2 will be the personal carbon footprint. 
Needless to say, car-pooling or resorting to 
public transport would have brought down the 
footprint proportionately in this particular case.

What needs to be done?
Experience has shown that two methods of 
implementation are most likely to succeed in 
this scenario.

First is the one that is imposed upon the 
participants with sustained pressure from 
those in authority. Success by this method, 
however, is temporary. 

The second is where the activity is made 
financially attractive to the participants. The 
energy for implementation now does not need 
to come from those in authority, but from 
individuals in the society themselves. The idea 
grows organically and this makes it a win-win 
situation.

This is an area where the developing world 
has bragging rights! When ships are scrapped 
in Asia, nothing is allowed to go to waste. The 
machinery on these ships may be outdated, 
but still has many years of useful life left in 
other industries. After a good refurbishing, 
they form lynchpins of many small industries 
all over the continent. The metal is rerolled and 
reused in less demanding applications.

How do we fit in?
Statistics reveal that 90% of goods are 
moved by ships, which is comparatively less 
harmful to the environment than land-based 
transportation. However due to inefficient 

ship operations and illegitimate exploitation 
of marine resources, there has been a steady 
increase in the industry’s carbon footprints.   

Though the initiatives like carbon emission fee 
and energy efficiency management are being 
adopted, a lot remains to be done especially 
towards mitigating the harmful effects of 
dredging, marine debris, ocean dumping, coral 
reef destruction, etc. 

In a nutshell, following are the feasible 
measures that could help our industry reduce 
emissions and thereby the Carbon footprint:
1. Operational measures: This includes 

slow-speed operation of ship, optimization 
of route, minimizing wastage, etc.

2. Incremental measures: This includes 
use of heat recovery techniques, changes 
in hull design and propeller optimization.

3. Renewable energy: This includes use 
of wind and solar power for propulsion 
and incorporating the use of green fuel 
as an alternative which will reduce the 
emissions to considerable extent.

4. Fuel switch to low carbon fuel for 
propulsion.

Investigation has shown that, if companies can 
slow down half of their fleet by 30%, emissions 
could be cut down by around 200 megatons of 
CO2 every year at negligible cost. Retrofitting 
existing ships with zero-carbon technologies 
and finding alternate fuel sources will be a 
solution, as new greener ship designs will take 
time to materialize. Study revealed that the 
vessels with slender hull designs have lower 
fuel consumption, which could lead to 10-15% 
savings at lower speeds and up to 25% at 
higher speeds.

Reconfigure to tackle E-waste
Automation is playing a vital role in industrial 
sector and the shipping industry too is not left 

Mr. Prasad Godbole, Engineering Faculty,
Mr. Abhijeet Soman, Mechanical Faculty, 
Mr. Pravinkumar Dabhi, Electronics Faculty, 
SIMS, Lonavala
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behind. Continuous improvement entails more 
electronic items to be replaced and discarded 
frequently which leads to garbage called E 
-waste. Below shown is a lifecycle of electronic 
products along with the pollution that occurs 
during each stage. (Fig. 1)
 
A generally recommended solution is the 
Reduce-Reuse-Recycle (3R) strategy. But 
this strategy proves to be grossly insufficient 
when it comes to electronics industry. Let’s 
see why.  

First R of 3R means reduction in quantity of 
materials, chemical products, water and energy 
required during the manufacturing.  However, 
with continuous upgrade in technology 
necessitating increased production, this part of 
strategy is increasingly becoming redundant.

Second R of 3R implies reuse. This part of 
the strategy advocates that we reuse the 
discarded components in some lower-end 
applications. This process is complex and 
comes with uncertainties regarding safety of 
such applications.

Third R of 3R means recycle and recycling 
of electronic products deal with toxic heavy 
metals such as arsenic, barium, cadmium, 
chromium, lead, mercury, silver and selenium. 
Discarding such heavy metals can be 
hazardous to environment and a most cautious 
approach has to be adopted at this stage. 

Most automation or electronics applications 
are designed using the static approach and 
hence cannot adapt. With passage of time, 
upgrading of systems has become more 
common due to change in protocol, standard 
or one’s need to change functionality or 
fix the bugs. If approach is static, then this 
becomes difficult and one needs to discard the 
earlier hardware and replace it with new one, 
generating E-waste in the bargain. 

All these facts call for a radical change in 
existing strategies, and a new technique 
called the Reconfigurable computing is slowly 

evolving, making way for a new strategy - 
Reduce-Reuse-Recycle and Reconfigure.

This technology advocates reconfigurable 
hardware architecture which generally 
consists of field programmable gate arrays or 
simply FPGA’S. The general block diagram is 
shown above. (Fig. 2)

The reconfigurable part of the architecture can 
be reprogrammed and the resources can be 
interconnected in almost any manner. These 
architectures provide enormous computing 
power and flexibility. Any need for change in 
logic, design, functionality, or fixing of bugs 
can be easily accomplished using such 
reconfigurable hardware. One need not use 

SIMS at Indian Maritime 
University Annual Event
Enthusiastic SIMS cadets participated 
in the annual Prayaan Marine Technical 
Festival held from October 25th to 27th 
‘18 at the Indian Maritime University 
Mumbai (Port Campus), winning 
accolades and tops spots amongst 
over 20 other participating maritime 
institutes.  The event, a mixture of fun 
and education, had a theme of ‘Voyage 
towards Excellence’. 

With many categories and events lined up 
for participation, SIMS cadets showcased 
their creative talents in the Talent X category 
as well as their analytical knowledge by 
presenting case study related solutions 
in Samadhaan - ‘Study Analyse and 
Acknowledge’. Along with prizes, the cadets 
were also the recipients of praises from 
judges for their initiatives. 

Winning the first prize in Talent X for singing, 
Cdt Tej Prakash Bedi (Btech 07) received 
a cash prize of Rs.5000/-. Cdt. Dennis 
Dhiman (Btech 06) and Cdt. Chetan Singh 

new electronic circuits or throw away the 
existing ones for upgradation. Using such 
architecture over longer duration can certainly 
reduce E-waste without compromising 
upgrades and computation power. As the 
pollution norms for E -waste get stricter, 
one needs to look forward to these kinds 
of innovative solutions, while dealing with 
electronic products.

Every bit of a component reused is one 
less manufactured, scores of trees saved, 
a hundred birds saved, a thousand insects’ 
home saved and a kilogram of CO2 absorbed 
out of the atmosphere. It may be a drop in 
an ocean, but what is an ocean? Just drops, 
many of them! 
 

Rathore (Btech 06) won the fourth prize of 
Rs. 500/- with a dance performance. 

Cdt. Charanjit Singh (Btech 08), Cdt. 
Vishesh (Btech 06), Cdt. Anurag Ojha 
(Btech 07) and Cdt. Pinaki (Btech 06) won 
the third position, presenting an effective 
and realistic case study in Samadhaan, 
receiving a monetary reward of Rs. 1000/-.

Our cadets enjoyed themselves 
tremendously, remarking that it was a 
wonderfully fun and informative event 
overall. 

Fig. 2

Cdt. Tej Prakash Bedi receiving his prize
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Forty successful cadets from the 25th 
batch of Diploma in Nautical Science (DNS) 
attended their Passing out ceremony on 
the 10th of January’19 with proud family 
members and friends cheering on. 

Chief Guest Mr. Amitabh Kumar IRS, Additional 
Director General of Shipping, Mumbai, who 
was left impressed with the excellent parade 
and march-past, congratulated all the cadets 
on their performance. He encouraged the 
cadets to develop a positive attitude and to 
keep an open mind for continuous learning to 

adapt to changes in technology and process 
that will come with various roles in their career 
and life. He also advised the cadets to be 
responsible for their actions by developing 
work ethics and best management practices. 

Graduating Cadet Akshat Diwadi who won 
the title “Best in Hands on training & HSSE’ 
thanked the experienced faculty members 
and high training standards of the institute. 
Family members of Cadet Shivam Muthreja 
commended the green campus facilities that 
helped the cadets maintain their physical 

health with a composed mind, “ensuring a 
smooth execution of the valuable training 
process”.

The ceremony concluded with prize distribution 
and group photograph of the batch. 

Hearty congratulations to the graduating 
cadets and we look forward to their placements 
on-board ESM managed vessels in the months 
to come. 

SIMS Lonavala celebrates graduation of 
DNS 25th batch 

Chief guest meets SIMS faculty

DNS25 batch passing out function, “Chief Guest inspect the guard of honour” 

DNS25 batch  “Pride passing out parade”
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Following Prizes were given to graduating cadets:
Best Cadet    Anurag Chawan
Most Popular Cadet    Hardik Maheshwari  
Best Cadet Captain     Ajith Tharammal  
Best Sportsman    NitinThakur  
Best in Academics    Aman Dhaka  
1st Runner up in Academics   Utkarsh Pandey  
Best in English & Orator   Shivam Muthreja 
Best in Marpol, BME & Maritime Comm  Omkumar Pramod Chaudhari
Best in Hands on Training & HSSE   Akshat Diwadi
Best in Cargo work, Seamanship  Anurag Chawan  
Best in Overall Navigation subjects   Arpan Gupta  
Best in Stability and Construction  Shivam Singh Bist 
Best in Mathematics & Science  Jayant Jain  

DNS25 batch passing out cadets with Chief Guest and faculty

Cdt. Jayant Jain DNS25 receives “Best in Mathemat-
ics & Science” from Chief Guest

Cdt. Akshat Dwivedi DNS25 receives “Best in Hands 
on Training & HSSE” from Chief Guest

Chief Guest presented with a token of appreciation 
from Principal, Mr. Maneesh Jha

Cdt. Arpan Gupta DNS25 receives “Best in Overall 
Navigation Subjects” from Chief Guest

Cdt.Shivam Muthereja with family members

Cdt. Anurag Chawan with his parents

Cdt. Palash Agarwal with his parents
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‘Driving operational safety’ themed 
seminar series for 2018 reached a finale 
with enthusiastic participation by Senior 
and Junior Officers from 26th to 30th 
November, which was co-hosted by SIMS 
Lonavala and ESM. The seminars focused 
on the company’s values, onboard safety 
and wellness, with relevant industry 
updates, by experts from each domain. The 
carefully curated seminar topics engaged 
all participants, attesting ESM’s endeavor 
for excellence and its commitment to reach 
the highest levels of performance in all 
spheres of service.

SIMS Lonavala hosts finale of 2018 ESM Officers 
seminars

Top management from ESM Singapore and 
India presented company’s achievements, 
growth and  relevant industry topics. 
Inaugurating the two day seminar, Ms Sikha 
Singh, (Deputy CEO, Executive Group), joint 
founder of the company, reiterated the core 
values that the Executive brand is based on 
and the significance of the ESM Flag as its logo. 
It’s these values that must be the guiding force 
in attaining the Excellence we strive to achieve 
at all times. Mr. SP Singh (Managing Director, 
ESM) elucidated on company’s performance 
and key areas of improvement for all. Industry 
experts Mr. Raghu Ramkrishnan (Marine Lead 

Surveyor, Class ABS) took up PSC safety 
workshop, Mr. S Sampath (G.M, Class NK) 
discussed environmental management and 
new legislations, whilst Capt. Binoy Dubey 
(Admiralty Manager, Reed Smith) provided 
legal perspective on investigations. Wellness 
expert, Mr. Vijay Bhat, conducted an interesting 
session on coping with stress onboard that 
was much appreciated by the participants.

A highly stimulating debate session on 
accountability of safety onboard brought out 
various interesting viewpoints at the Junior 
Officer’s seminar. However 3E Mr. Arun Kumar 

Rating Group Photo

Mr. Srinivasa Haridasu receives ten years 
completion award

Mr. Jasmer receives ten years completion award
Mr. Kamlesh Roy receives ten years completion 
award

Mr. Prateek Saxena receives ten years completion 
award

Mr. Anoop Raj T receives ten years completion 
award 

Capt. Khemraj Umapati Pandey receives ten years 
completion award
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aptly summed up with the concurrence from all, 
that in addition to the quality training imparted 
by company, the individual must increase his 
situational awareness and upgrade oneself in 
all safety aspect and own up the accountability 
of one’s own safety. Various other in-house 
experts including  Capt Arun Sundaram 
(Director, HSSEQA, Executive Group), 
senior management from ESM, Capt Jitendra 
Pandey, DPA  Capt Sumit Bhagat, Capt Anil 
Arora, Mr. R. Srinivasan, Capt Sumit Sahni, 
Capt Utpal Chiplunkar and SIMS Faculty - Mr 
Biju Baben, Capt V Krishnan, Capt Subhendu 
Hati, Capt Vincent Fernandes, Capt Pankaj 
Bhatnagar took up various engaging and 
interactive sessions. 

The seminars started with an entertaining 
cultural program organised by the multi-
talented SIMS cadets, the highlight of the lively 
show being the innovative inaugural ceremony 
of lighting the traditional lamp using a simple 
hydraulic circuit application, leaving the 
audiences enthralled. (Project report in Page 
20). Other team activities boosting morale 
of the participants such as Yoga and Cricket 
matches between the shore and sailing staff 
were held on campus. Whilst the shore team 
captained by Capt. Sumit Bhagat won the 
cricket match at the Senior Officer’s seminar, 
with 2E Vineet Mathew securing the ‘Best of 
the Series’ award and 2E Mithun winning the 
‘Best Batsmen Award’. 

Capt. Saravanan Ramalingam Viswanathan receives 
ten years completion award

BSN Mukesh Tandel receives ten years completion 
award

MM Ketan Tandel (10 YEARS) receives ten years 
completion award

MM Anil Kumar receives ten years completion award

BSN Rameshbhai Tandel receives ten years 
completion award

Winning team lifting trophy

Yoga in session

Mr. Mithun receives ‘Best Batsmen’ award from 
Capt. Sumit Sahni

Mr. Vineeth Mathew recieves ‘Best of the Series’ award from Mr. SP Singh

Runners Up team with trophy
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Mr. Maneesh Jha
Principal
SIMS, Mumbai

Do you use Variable Injection Timing (VIT) 
Effectively? 

Energy efficiency in cargo transportation 
has always been of prime importance for 
the shipping Industry. Every drop of fuel 
oil saved not only reduces the cost of 
cargo transportation, but also reduces the 
adverse effect on the environment. 

Since Marine Diesel Engines used for ship’s 
propulsion consume the maximum energy (or 
fuel oil) thereby constituting a major part of 
ship’s operational expenses, engine makers 
have developed fuel efficient engines using 
cheaper residual marine oil. Introduction 
of “Variable Injection Timing” is one design 
improvement which makes the engine more 
fuel efficient and typically reduces the specific 
fuel oil consumption by 4 to 5 grams/bhp-hr. 
But the fact remains that the success of VIT, 
or any such innovation for that matter, is only 
possible, if handled and maintained in the 
proper manner. 

Though the conventional VIT system, with 
mechanical parts are being phased out with 
embedded electronics in the modern engines, 
many of the ships’ engines are still fitted with 
the former. Modern Two Stroke Diesel engines 
incorporate industrial electronics, seamlessly 
control the fuel injection timing and is fully 
optimized with immense flexibility to gain 
higher thermal efficiency, limit NOx emissions 
and ensure almost smokeless operations 
event at lower loads. 

In this article we explore the working principles 
of the VIT system as well as two cases related 
to its maintenance and operational issues in 
B&W MC engines (conventional engines with 
VIT). 

Purpose and the working of VIT
Main Engines are operated at normal service 
rating, which is usually 85 to 90% (part load) 
of the Maximum Continuous Rating (MCR). 
Engine makers developed a design of Main 
Engine fuel pump, where the injection timing 
could be optimized (varied) while the engine 
was running, to operate it thermally, in a more 
efficient cycle during part load operations, 
as compared to engines operating with fixed 

injection timing. This means generating same 
power with lesser fuel consumption. 

Diesel engines are thermally most efficient, 
if all the heat is added (or fuel is burnt) close 
to the TDC position of piston. Practically this 
may never be possible to achieve, but the VIT 
system is carefully designed and adjusted 
so that higher thermal efficiency is achieved 
without damaging the engine by avoiding 
higher peak pressures at lower loads (say 
below 70% MCR as shown in figure 1).   

Figure 1 shows the relation between the load of 
the engine (in terms of percentage MCR) and 
peak combustion pressures in the cylinder, for 
fuel pumps fitted with and without VIT system. 
The effect of advancement in injection timing 
can be seen after 70% MCR in this particular 
example. The VIT air signal (shown in blue 
line) to advance the injection timing increases 
from zero to maximum as MCR increases from 
70% to 85%. Red line shows the VIT effect on 
peak pressures. It increases steadily from 70% 
to 85%.

 At 85% MCR, which is the Normal Continuous 
Rating of the engine, maximum peak pressure 
is achieved, so the thermal efficiency of the 
engine while operating at this point, i.e. NCR, 
is increased. 

If the power of the engine increases above 
85% MCR, the VIT air signal reduces, hence 
the injection timing is retarded. This continues 
till 100% MCR, at which point the VIT signal 
is reduced to zero. This way the peak 
combustion pressure of the cylinders is kept 
constant between 85% to 
100% MCR. 

The VIT air signal is 
controlled by an interesting 
mechanical arrangement 
(Figure 2). As the engine 
load increases, the fuel 
regulating shaft turns 

clockwise in this example. 
Lever X is linked to fuel 
regulating shaft (which 
represents the engine 
load) and turns around 
pivot B. At 70% MCR, 
lever X starts pressing 
pressure regulating valve 
and output VIT air signal 
is sent to the VIT servo, 
which finally regulates the 

injection timing by controlling the VIT racks 
of the fuel pumps. The air signal continues to 
increase, from 70% to 85% MCR, as the air 
regulating valve is more depressed. At 85% 
MCR, lever X touches pivot A. With further 
increase in engine load lever X turns around 
pivot A, releasing the pressure regulating valve 
gradually. This retards the fuel injection timing, 
keeping the peak pressure inside the cylinders 
constant from 85% to 100% MCR.  

The pattern of variation of injection timing with 
engine load, is different from engine to engine 
and is determined by the engine makers. 

The limitation of the advancement of fuel 
injection timing comes in the way of ‘maximum 
peak combustion pressures’ inside the engine 
cylinders, which should be commensurate with 
the engine load. In this particular example, 
advancement of fuel injection timing below 70% 
MCR is not prescribed and any maladjustment 
or poor maintenance can result in higher peak 
pressures at lower than 70% MCR. This may 
even result in damage to the engine parts such 
as liner, piston rings, crosshead bearings, etc, 
as discussed in the below cases. 

Experience with VIT system
A vessel had its engine’s Normal Continuous 
Rating at 85% of MCR. After having understood 
the purpose and working of VIT systems, 
we verified the response of the VIT system 
during the varying engine load as per maker’s 
manual. It was noticed that there is no output 
air signal from VIT pressure regulating valve in 
the working range. It was evident that we were 
not able to use the VIT system to enhance the 

Continued on Page 20

Fig. 1

Fig. 2
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Hydraulic Actuator for Lamp Raiser
Hydraulics is one of the oldest of 
technologies, developed to a substantial 
extent even in the ancient civilizations. 
The applied science of hydraulics – the 
one using incompressible fluids as the 
media - has flourished through the ages, its 
most modern version being instrumental 
in generating, transmitting and controlling 
power in installations world over. We 
find hydraulics extensively applied 
in engineering applications on board 
merchant vessels as well, and the obvious 
advantages of such systems clearly 
indicate that this technology is here to 
stay. In depth knowledge of the theory and 
application of hydraulics is a prerequisite 
for a modern-day marine engineer. It was 
only fitting that we, the GME cadets of SIMS 
Lonavala, create a project for demonstrating 
the application of a hydraulic circuit by 
achieving a simple and fun-filled objective. 
The stage was set during the ESM Senior 
Officers’ seminar in November 2018 where 
we had the opportunity to demonstrate our 
humble effort in front of the elite group of 
senior officers sailing in ESM ships.

The Idea
Our project evolved from an idea suggested 
by our course in-charge, working from scratch. 
Hence, from designing to execution the project 
was challenging, to say the least. But our 
good team believed in itself. According to the 
availability of time and resources, we divided 
ourselves in two different teams so that we 
can utilise our time, resources and manpower 
efficiently.

The design
We intended our project as a grand curtain-
raiser for the entertainment programme 
planned on the eve of the seminar. This had 
to be designed incorporating provisions for 
unravelling the name of the event (Ponce de 
Leon) and the lighting of the traditional lamp. 

From the design aspect our project consisted 
of two parts-
1. Power unit.
2. Actuator units.

Power part consisted of cylinder piston 
arrangement which is actuated by pressing 
the bottom platform shown in the photograph 
of the assembly and this power is transferred 
hydraulically to next part which is further 
divided into three sections for actuating the 
following,

1. Mechanical iris (for unfurling the petals of 
the lotus in the centre of which the lamp is 
held) 

2. Name display (for unravelling the plaque 
showing the name of the event)

3. Lamp raiser (for facilitating the traditional 
lighting of the lamp, designed to rise up 
through the centre of the Lotus flower). 

The execution
For execution we divided ourselves into three 
groups,
1. First group for making the mechanical iris 

which required precise calculation and 
hand work

2. Second group for preparing the outer 
supporting structure for the project

3. Third group for working on hydraulic 
mechanism.

We approached the project execution in a 
structured manner, step by step and part by 
part, so that the number of cadets involved in 
this project could be optimized.  
 
Our first team had put on tremendous efforts 

to complete the iris mechanism with accuracy 
and precision. Our second group was on hold 
till we had painstakingly finalised the hydraulic 
design, since the outer structure had to be built 
strictly as per the hydraulic unit’s dimensions. 

Our next challenge was to procure the required 
components. We conducted a market survey 
to source the hydraulic parts, some of which 
were subsequently procured directly from 
the market and some had to be built on our 
own. Finally, once the entire mechanism was 
assembled as per the design, we faced the 

issue of air trapped in the system, which was 
making our mechanism slow and sluggish. 
After trying out multiple techniques, we finally 
were able to purge the air out of the system. 
This was also a learning experience for us as 
we got to understand first-hand how a little 
snag like a few air bubbles entrapped in a 
hydraulic system can lead to negative results.
  
After assembling all the parts, with hearts in 
our mouths, we tried out our system for the 
first time. In the process we learned to take 
disappointment in our stride as the system 
straightaway malfunctioned due to a problem 
in the mechanism’s timing, causing the distinct 

Cdt. Nivesh Jain, Cdt. Aakeeb Mukadam
Cdt. Amit More, Cdt. Adith K.P, 
Cdt. Avinash Singh, Cdt. Sanjay K.N, 
Cdt. Rohit Kumar
GME-24, SIMS, Lonavala

Hyraulic circuit diagram for the project Mechanism – Before actuation

Continued on Page 22
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Approach to Inculcate green shipping culture in 
SIMS cadets

Environmental sustainability is the 
topmost question in the minds of anyone 
who is concerned about the future of the 
planet and the place of human race in it. 
As a premier maritime institute training 
the future generation of the seafarers, 
SIMS takes the responsibility upon itself to 
create the requisite awareness and provide 
the training environment for the young 
minds to be prepared for and take their role 
seriously.

A. Awareness program starts with the 
education on the latest industry rules, 
regulations and updates time to time of 
MARPOL annexes. Major areas discussed 
during this program include regulations 
such as Polar Code, amendments in IMDG 
code and their categorization, amendments 
to MARPOL Annex V relating to Garbage 
Record Book (GRB), E wastes and cargo 
residues, MEPC -70 for MARPOL annex 
VI, as well as ballast water management, 
etc, amongst many others.  
• Cadets are kept abreast of the 

industry requirements, mandatory 
enforcements of regulatory laws and 
amendments

• Implication of lapses due to 
noncompliance and advantages of 
compliance, audit findings in SIRE 
and PSC inspections and innovative 
ways to implement the regulations are 
advised to cadets. 

B. Constructive projects out of Recycled 
materials and scraps - Projects have been 
carried out to demonstrate the working 
principles of piston displacement, crank-
angle of engines, controlled movements 
of pistons using hydraulic operation and 
preparing ship’s models, etc. Cadets learn: 
• Optimum usage of the resources
• Concept of zero wastage 
• Importance of recycling 
• Enhancing innovative thinking to 

design and construct 
• Promote team work 

C. Awareness & involvement of the cadets 

through in-house R& D projects on 
ballast water management and Food 
waste disposal system 
• Cadets are familiarized with design 

diagrams, workshop practices by 
making different components

• Overall idea of implementation from 
the initial stages of R & D to final 
product, trial runs, test data and final 
operation of working models. 

D. Campaigns conducted by cadets at 
the nearby industrial areas to promote 
safety, hygiene and energy efficiency 
methods 
• The cadets create awareness on 

safety, hygiene and safe working 
practices in a real working environment

• Cadets utilize concept of Energy 
Efficiency management 

• Cadets identify various operational 
strategy for managing men and 
machinery 

E. Use of electronic software to harmonize 
the documentation using in-house 
software Phoenix. Cadets are undergoing 
various exercises to access quality 
documents, spares and stock control and 
generating & reporting work orders using 
the software. 
• Cadets develop thorough knowledge 

of using onboard software and control 
the documentation work, hence 
navigating towards paperless future.

• Awareness of store and spare 
management and optimization of its 
usage  

• Awareness of planned maintenance 
system (PMS) 

 
F. Campus areas assigned to cadets for 

environmental observation and to build 
the habit of keeping it green. Various 
groups of cadets are maintaining and 

monitoring various sections of the green 
campus 
•  Cadets understand the concept of 

effective forestation techniques 
• Cadets increase their affinity with the 

environment and cultivate sustainable 
measures 

G. Keeping a track on the energy 
production through solar cells and 
minimize the operation of generator 
in case of load-shedding. Cadets take 
initiative with the Maintenance Department 
at SIMS, to monitor the electric current 
production which supports the main grid 
on a daily basis. 

H. Participation of cadets in various 
platforms for active discussions, debates, 
presentations and poster competitions 
on issues like controlling and mitigating 
measures of emission and presentations 
to enhance the knowledge about the 
present trends. This improves their 
creative thinking in shaping their ideas 
towards industry requirements 

I. Cadets maintain waste disposal using 
compost pit, segregating various types of 
waste such as garden leaves, food waste, 
including dry and wet garbage. This further 
develops concepts of waste segregation, 
improves personal hygiene as well as self-
discipline towards environment by keeping 
it clean

J. Participation of cadets in other 
sustainable measures on Campus at 
SIMS, Lonavala 
• Hot water production through use of 

solar cells
• The SIMS campus at Lonavala has 

another unique feature in terms of 
water harvesting techniques - its 
very own man-made lake. This lake 

Mr. Biju Baben
Engineering Faculty
SIMS, Lonavala

Solar panels covering the Workshop
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acts as a major catchment area and 
a reservoir for more than 45% of the 
water that is received as rainfall by this 
beautiful campus. The rain water is 
collected directly into the lake as well 
as channeled through waterways built 
that guide the rain water into the lake. 

• Two Sewage Treatment Plants were 
designed to treat the raw waste-
water generated from domestic 
usage at SIMS in the year 2007 
and have been effective since then 
with optimum results. The domestic 
waste-water generated from hostels’ 
toilets, kitchens and other areas 
which contains primarily suspended 
solids and bio-degradable organics 
is treated and this clear water from 
treated waste water tank is then dosed 
with liquid chlorine and is pumped and 
passed through the Pressure Sand 
Filter and Activated Carbon Filter. This 
clear water is then used for gardening, 
toilet flushing, etc.

The sludge generated in the settling tank is 
drained daily for 10-15 minutes into the Sludge 
Digester wherein further degradation and 
mass reduction occurs, which is disposed-off 
once in a year as manure.

All such conservation practices at SIMS have 
been a boon for SIMS to meet the supply of 
equivalent amount of water resources and 
fertilizers whilst also saving a great deal of 
fresh water (around 140 m3/day). This saved 
water is thereby utilized by local communities 
around the campus enabling them to access 
adequate fresh water.   

Cadets witness a direct impact on the 
community through our sustainable practices 
of recycling, zero wastage, energy efficiency 
methods, and minimizing operational 
expenses coupled with an unwavering 
individual responsibility displayed by SIMS 
towards keeping the environment clean and 
green. 

Hydraulic Mechanism – After actuation

functions of lamp rising and opening of 
iris to overlap.. For better synchronisation 
of mechanism, our team came up with 
the idea of splitting the platform which 
worked as the trigger for the power unit. 
The bottom platform on the left (shown 
as power pack no:1 in the hydraulic 
circuit diagram) was redesigned for 
powering the curtain opening actuator and 
simultaneously operating the iris to unfurl 
the petals of the lotus flower. The platform 
on the right (power pack No:2) powered 
the lamp raiser actuator. Finally to our 
delight, it worked perfectly.

Even though we had successfully 
completed our project, our fingers were 
still kept crossed until the very last 
moment when the successful operation of 
the project was demonstrated in front of 
our chief guest Ms. Sikha Singh, Deputy 
CEO, Executive Group, and all other 
distinguished guests from the ESM family. 
We have put enormous amount of effort in 
this project and at the end we would like to 
thank our course in-charge Mr. Biju Baben 
for his innovative suggestion and initiative 
to convert this idea into reality. This was 
also a great learning opportunity for all of 
us involved in the project as we understood 
the hydraulic system better, with its 
advantages, intricacies and applications, 
all in a fun-filled way. Learning the nuances 
of project execution, with limitation in 
time and resources, was one other great 
takeaway from this initiative. 

Continued from Page 20

Man-made lake and Ship-in-Campus at SIMS Lonavala
Photo by Cdt. Sumit Mishra, GME-24
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Photo by:
Cdt. Paras Sharma
GME-24
SIMS Lonavala

Photo by:
Mr. Sagar Patil
IT Department
SIMS Lonavala

Black-naped Oriole
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fuel efficiency of the engine. Subsequently, 
the air pressure regulating valve was found 
to be defective. 

On other vessel, the air signal for VIT 
varied commensurate with the engine 
load, however no movement in the VIT 
mechanism was observed. The problem 
was traced back to sticky VIT racks on 
individual pumps which perform the crucial 
function of making the fuel pump barrels 
move up or down, thereby retarding or 
advancing the injection timing. This case 
was different from the first case as in 
this case the sticky racks were stuck in 
“advanced the injection timing” position at 
all the loads. The engine parts were prone 
to damage due to higher peak pressures 
at lower loads, also known as mechanical 
overload. 

To make best use of the VIT system and 
prevent inadvertent damage to the engine 
parts, we need to note:
1. VIT mechanism should be free in 

movement. Checks and maintenance 
are to be carried out as well as 
sluggish or sticky operation need to 
be observed. In that case the air signal 
for the VIT system does not translate 
to optimum adjustment of injection 
timing. 

2. Do not tamper with settings, e.g. 
the position of the pivot A, pivot B, 
pressure regulating valve, etc. In case 
of doubt, verify that the response of 
VIT system is in line with maker’s 
prescribed pattern at all loads. 

3. Maintain true records in logbook 
for VIT air signal /fuel index and VIT 
index. This will be helpful for the senior 
engineers, who can verify by keeping 
an eye that the system is healthy and 
working satisfactorily. 

Another aspect to be kept in mind is that 
the NOx emissions increase at higher 
thermal efficiency. Hence tampering with 
the VIT settings can also alter the NOx 
emissions. 

To summarize, it needs to be understood 
that the mere presence of an equipment 
or system per se does not guarantee fuel 
efficiency. In our march towards green 
shipping, it is imperative that such design 
improvements and innovations already in 
place are well understood and properly 
executed by the concerned technical 
personnel to achieve the desired results. 

Continued from Page 17
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Sharing Safety Awareness with 
the community around 
Visit to Industrial Estate, Lonavala

As a premier world class maritime training 
institute, SIMS provides the industry-
appropriate infrastructure and training 
environment for the cadets in the campus. 
Needless to say, the cadets  here are, 
privileged to access the best of the 
training facilities that inculcate top safety 
awareness in a seafarer’s daily working  
situations. However, we are also aware of 
the lack of the same outside around the 
campus, especially among many industrial 
areas, where our knowledge and assistance 
could make a difference. 

The institute took the initiative for the cadets 
to reach out to the community outside the 
comfortable, safe campus enabling them 
to share their learnings, whilst preparing 
themselves for the future career at sea.

On 7th December, 2018, we launched the 
initiative of ‘Safety awareness’ among the 
workers of the industrial area in and around the 
campus locations.

For this activity cadets from GME 24 batch were 
selected - Arvind Mahla, Nikhil Trivedi, Nivesh 
Jain, Paras Sharma, Pukalla Madhubabu and 
the group was assisted by GME course in-
charge Mr. Biju Baben.

The first company selected was an engineering 
manufacturing set up in Lonavala with 
around 40 workforce and two smaller sister 
concerns in Pune and Hyderabad catering 
to a countrywide market. The company  
manufactures accessories like air tight seals 
for medicine containers, cable supporting 
panels, camera mounting etc. Some of the 
activities that the workers are involved on a 
regular basis are shearing, bending, pressing 
and drilling. All such activities require utmost 
safety awareness and precautions.

What we shared: 
We were happy 
to share our keen 
awareness of safety 
and emphasize safe 
working practices, 
which are part of our 
daily work practice:
1. M a n d a t o r y 
personal protection 
gear including 
wearing safety 
shoes, gloves, 
helmets, etc

2. Look for any naked wires and fuses which 
can be a potential hazard of short-circuit 
and electrical fire in an enclosed workplace 

3. Putting shields on hanging open bulbs and 
keeping them away from directly exposed 
flammable oil.

4. Good housekeeping and cleanliness for 
raw materials to be kept in right place and 
order. Removing scraps to a safe distance 
instead of placing overhead to mitigate 
any risk of falling objects due to vibrations 
of heavy machineries around.

5. Running machineries to be guarded 
including the fan in the air compressor.

6. Relief valve on air compressor must not be 
stuck with piles of rags next to it and any 
leak in the compressor must be rectified.

7. Any open Oil tank/containers near to 
equipments such as a surface grinder is 
highly risky and unsafe

The first visit, ended with an interesting, open 
and interactive discussion with the site team on 
the areas of safety improvement. The visiting 
cadets also made flex sheets and collected 
safety equipment for the demonstration and 
better understanding of the workers.

The same team went for a second visit, and 
submitted a confidential report to the Owner. 
With due permission and approval from the 
management, the team gathered all the 
workers and demonstrated the workings of 
safety equipment and how they could benefit 
from them.

To make the conversation more effective, we 
interacted with them in their local dialect and 
the discussion went about for an hour.

We narrated several case studies regarding 
emergencies and accidents ashore as well as 

in the marine industry to inform them about 
the implications of poor housekeeping and not 
practicing safe standards.

One of the most important point of discussion 
was personal safety as well as work space 
hygiene. As we all know that if we maintain 
a good housekeeping practice, we can avoid 
most of the incidents in our workplaces.

The workers were very cooperative and took 
keen interest during the whole conversation. 
They shared their experiences with us which 
was very informative and with this they all 
realised how safety awareness plays an 
important role in their day to day lives. After the 
discussion we provided them with few safety 
equipments including hand gloves, ear plugs 
and safety goggles.

We are grateful for the opportunity to share 
our knowledge, create a safety culture and 
make a difference to the community. The 
team received a huge appreciation from the 
company for the open sharing of knowledge 
keeping all confidentiality required by the 
management.

Learning for the cadets:
The cadets returned with rich industrial 
experience that include, but not limited to -
• First-hand experience of planning, 

executing and finally following up of a 
safety campaign in an outside industry

• To be able to identify the safety hazards 
possible in such an industry (many points 
are common with the shipping field) and 
could do that unbiased.

• To understand and appreciate the full 
extent of the implications of unsafe acts 
as witnessed by them in the particular 
industry as many of these had led to 
personal injuries in the past.

• More than finding out the issues, the 
cadets were initiated into a mindset where 
they actually suggested remedial actions.

• This we hope will lead to a better safety 
consciousness and performance in their 
seafaring career.

• Learned how to collect data and make a 
comprehensive report. 

The next plan in this series of initiative is an 
‘Environmental consciousness and Hygiene’ 
campaign in one of the leading hospitals in 
Lonavala, which will be featured in the next 
issue of the Samundra Spirit in April, 2019. 
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Promotions Onboard ESM-Managed Fleet 
During Fourth Quarter
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The following incident took place in a 
sister vessel, a product carrier of 27000 
DWT. The vessel was within a few hours 
of reaching the unloading port in the west 
coast of India and carrying gasoline as 
cargo. Second engineer had noticed the 
thermometer on the lubricating oil cooler 
of running auxiliary engine faulty and 
instructed the fourth engineer to change 
it with a new spare one during his watch.  
Though the task is a simple one, it caused 
a major fire in the engine room as proper 
procedure was not followed. 

Events leading to the incident: 
Fourth engineer was keeping 0800 – 1200 
watch when he was instructed by second 
engineer to replace the thermometer on the 
outlet side of Lubricating oil cooler of Auxiliary 
engine. Fourth engineer was busy with arrival 
routines including starting and putting on load 

Responses to previous issue case study
Faulty Main Air compressor: Issue 43 (Sept 2018) 

Q1. What was wrong with the cylinder 
head gasket used during overhaul 
and how that could have affected 
compressor performance? 

 The cylinder head gasket used 
was of oversize & not according to 
specification. This can lead to larger 
bumping clearance.

 
 Large bumping clearance limits the 

complete delivery of the compressed 
air and certain part of the suction 
stroke is consumed for the same. This 
delays the formation of vacuum on the 
suction stroke and thus less air is drawn 
inside for compression and accordingly 
the volumetric efficiency reduces. 
Compressor has to run for a longer 
period to fill the air bottles. 

Q2. Apart from the issue of reduced 
compressor performance, is it 
possible that a thicker gasket can 
also lead to premature gasket 
failure? If yes, how?

 Thumb rule for gaskets is to use 

Case study – Major Fire in Engine room 

Thank you readers for the feedbacks and responses on the previous case study. Here’s a compilation of 
the answers received: 

* We invite responses from our learned readers as to the causes and lessons learnt through this case study. 
Please send your responses to samundraspirit@samundra.com.

of another alternator and decided to change 
the thermometer after his watch. At noon, 
third engineer took over his watch and was 
preparing to start the boiler. The motorman 
had gone to hand over the engine room log 
book to Chief engineer as usual. 

Fourth engineer picked up the spare new 
thermometer from the store and went to the 
auxiliary engine to replace it. Auxiliary engine 
was running and the alternator was on load in 
parallel. Fourth engineer started opening the 
holding nut of thermometer without realizing 
the pocket itself was unscrewing with the 
thermometer. By the time the pocket was on 
the last thread in the lubricating oil outlet pipe, 
it was too late and the whole assembly was 
projected out with the oil pressure. 

Lubricating pressure caused the oil to spray 
all over the running engine and fell on the 

the thinnest material, but thick enough 
to take care of unevenness of flange 
surfaces, parallelism, surface finish, 
rigidity, etc. Thinner gaskets under same 
compressive load yield less over a period 
of time resulting in minimal loss in the bolts 
tensile load. Thinner gaskets also have 
smaller surface areas exposed to internal 
pressure. This results in higher blow-out 
resistance and they are less prone to 
aggressive attack by fluids. 

Q3. Why reciprocating air compressors 
may emit little sound while running 

unloaded which disappears 
when the compressor is loaded?
 The following are the possible 
reasons for sound coming from 
reciprocating air compressors, 
while running unloaded:
1. Drains are open during 
the unloaded conditions that 
makes the noise and it disappears 
when compressor runs on loaded 
condition 

2. Bumping clearance lesser than 
crankpin bearing clearance: This 
can happen only if the clearances 
were not checked and adjusted 
correctly during overhaul or the 
crankpin bearing has worn down 
beyond limits over a period of 
time. During unloaded running of 
reciprocating air compressors, the 
upward force, close to the TDC 
position of piston, due to inertia of 
the reciprocating parts exceeds the 
downward forces caused by the 
weight of reciprocating parts and 

hot exhaust pipes. Fourth engineer ran to 
engine control room for help, finding no one 
there starting ringing up the bridge. In no time 
the sprayed oil on exhaust pipes of auxiliary 
engine caught fire and started spreading. It is 
to be noted that most of the auxiliary engines 
have the lubricating oil cooler fitted below the 
exhaust pipes.

Engine room was evacuated, sealed and CO2 
Total flooding system was employed and fire 
was extinguished.

Extent of damage
1.  The vessel suffered extensive damage to 

two auxiliary engines and  power cables 
and vessel lost self propelling power. 

2.  Vessel had to be towed to the port.
3.  Emergency repairs had to be carried out.
4.  Ship was not employed for over a  

month. 
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Crossword Puzzle

Answers

Cdt. Aakeeb Mukadam 
GME24
SIMS, Lonavala

Across:
5. COLDIRONING  6. WASTEHEATRECOVERY  8. EXHAUSTGASRECIRCULATION
11. AIRLUBRICATION  12. WATER  13. LNG  14. SPEEDNOZZLE

Down:
1. SAILANDKITE  2. BALLASTWATERTREATMENT  3. SCRUBBER  4. GREENSHIPPING  
7. HULLPAINT  9. PROPELLER  10. RUDDER

Across 
5.  Method of getting supply from shore, so as 

to reduce emissions in ports.
6.  This system utilizes the heat from exhaust 

gases.
8.  This system is used to reduce NOx 

emission from ship up to 80%.
11.  This system is a method to reduce 

the resistance between ship’s hull and 
seawater using air bubbles.

12.  Addition of ______ and oil in emulsified 
form reduces NOx emission.

13.  Fuel considered to be the future of 
shipping industry.

14.  Installation of this in the propulsion system 
can improve its efficiency and save power 
up to approx. 5%.

Down 
1.  This system when used with conventional 

propulsion system can reduce the fuel 
consumption and emission by 35%.

2.  Ballast water convention by IMO which 
focuses on reducing the transit of 
sediments and microorganisms of one 
territory to another through the ballast of 
ship.

3.  System installed to wash out sulphur from 
exhaust gases and other harmful particles.

4.  Shipping operation that strives to limit 
the company’s GHG (greenhouse gases) 
emission.

7.  Use of proper _______ can reduce the 
frictional resistance of the ship resulting in 
3-8% of fuel saving.

9.  Proper blade design of this component 
can reduce the fuel consumption.

10.  Streamlined design of this component can 
reduce the fuel consumption.

1

2

3

4 5

6

7

8 9

10 11

12

13

14

   

S.Viswanathan, Advisor
SIMS, Lonavala

From the details provided and your 
knowledge about the operation and 
maintenance of marine  equipment 
onboard,  please provide answers 
to the following regarding this case 
study: 
1. What are the standard procedures 

adopted before carrying out 
machinery maintenance on board? 

2. Why a pocket is provided for 
thermometer instead of inserting 
into pipeline itself? 

3.  What should be the procedure to 
follow in case of a fire on auxiliary 
engine?

4.  List the errors committed by Fourth 
engineer in tackling the fire.

5.  How can the pocket be prevented 
from unscrewing while removing 
the thermometer?

the force exerted by compressed 
air on top of the piston. This causes 
the connecting rod and piston 
to lift up. In case the crankpin 
bearing clearance is more (say 
due to wear down) or bumping 
clearance is incorrect, the piston 
can travel up and hit the cylinder 
head. Sound of this impact can be 
clearly recognized during unloaded 
running at the starting and stopping 
operations.

3. Bumping Clearance and crankpin 
bearing clearances are correctly 
adjusted: Even when the piston 
does not hit the cylinder head 
during unloaded running of 
compressor, the net upward force 
of reciprocating parts exceeds the 
net downward force as explained in 
answer 2. The reciprocating parts 
(piston, connecting rod) tend to 
jump up once in every revolution, 
around the TDC position of the 
piston. This causes cyclic reversal 
of load at the crankpin. Crankpin 
bearing (or crankcase) tends to 
emit little sound for this reason, 
while the compressor is running 
unloaded. 
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SIMS Lonavala fraternity celebrates Sports day

Cadets and Faculty members engaged 
in highly spirited sporting events as they 
competed for top spots in Athletics and 
Aquatics categories on 16th of October 
2018.

Athletics category for cadets included cross 
country 6.5k race, Sprint 100m and 6m and 
relay of 100m(*4) whilst aquatics included 
a wide range of swimming styles. Faculty 
members competed against each other in the 
marathon (1.5k), walking (1.5k), sprint (100m) 
and freestyle (25m). 

The day wrapped up with cricket matches 
between the four cadet Houses which 
saw Ganga & Kaveri defeat House Tapti & 
Godavari by 29 runs. The Faculty cricket 
match witnessed an intense game with the 
team led by Mr. Jims Andrews (Vice Principal, 
SIMS Lonavala) clinch the winner’s title. The 
sports day concluded with the Tapti house flag 
flying high with 84 points. 

A display of sportsmanship, enthusiasm and 
cheering was on display amongst all present 
at the event and the Vice Principal concluded 
the event by thanking everyone for their 
cooperation and spirit in making it a success. 

Score Card of cadets in various events in 
the order of their winning position.
1) Athletics
Cross Country (6.5) Km
1. Cdt. Prateek Mishra (Tapti) (B.Tech 06)

2. Cdt. Shahu pawar (Kaveri) 
(DNS 26)
3. Cdt. Abhishek Pandey 
(Ganga) (B.Tech 08)

Sprint 100 M
1. Cdt. Nitin Thakur (Tapti) (DNS 
25)
2. Cdt. Charles K Sunny 
(Godavari) 
    (B.Tech 06)
3. Cdt. Vikas Bijarniya (Kaveri) 
(B.Tech 06)

Sprint 60 M
1. Cdt. Vikas Bijarniya (Kaveri) (B.Tech 06)
2. Cdt. Nitin Thakur (Tapti) (DNS 25)
3. Cdt. Aniket Shriodkar (Ganga) (B.Tech 09)

Relay (4 X 100) M
1. Kaveri
2. Tapti
3. Godavari

2) Aquatics
Free Style 25 M
1. Cdt. Prithviraj Das (Tapti) (B.Tech 09)
2. Cdt. Karan Sangwan (Godavari) (GME 25)
3. Cdt. Aditya Saini (Ganga) (B.Tech 06)

Back Stroke 25 M
1. Cdt. Vedant Lal (Tapti) (B.Tech 07)
2. Cdt. Abhishek Joshi (Ganga) (GME 25)
3. Cdt. Shubham Devgan (Kaveri) (B.Tech 06)

Breast Stroke 25 M 
1. Cdt. Vedant Lal (Tapti) (B.Tech 07)
2. Cdt. Abhishek Joshi (Ganga) (GME 25)
3. Cdt. Atharva Patil (Kaveri) (B.Tech 06)

Butterfly 25 M
1. Cdt. Prithviraj Das (Tapti) (B.Tech 09)
2. Cdt. Vishal Banswal (Kaveri) (DNS 25)
3. Cdt. Pratul Aggarwal (Godavari) (B.Tech 08)

Free Style 50M
1. Cdt. Karan Sangwan (Godavari) (GME 25)
2. Cdt. Aditya Saini (Ganga) (B.Tech 06)

3. Cdt. Prassan Singh (Tapti) (B.Tech 09)

Free Style 100M
1. Cdt. Prithviraj Das (Tapti) (B.Tech 09)
2. Cdt. Karan Sangwan (Godavari) (GME 25)
3. Cdt. Aditya Saini (Ganga) (B.Tech 06)

Relay Inter House (4 X 25)
1. Ganga
2. Tapti
3. Godavari

Score Card of Faculty members in various 
events
1) Athletics
Marathon (Above 40 Years) (1.5) Km
1. Lt. Col S. Laskar (Manager-HR)
2. Mr. Sitaram Bhalothiya (Warden)
3. Mr. Kamlesh Kumar (Warden)

Marathon (Below 40 Years) (1.5) Km
1. Mr. Yatendra Jain (Marine Engg Faculty)
2. Mr. Nilesh Malvadkar (IT)
3. Mr. Somnath Langde (IT)

Walking (Male) 1.5 Km
1. Mr. Mahesh Thatte (SIC Instructor)
2. Mr. Dileep S Khadam (Maintenance staff)
3. Mr. Vinod Kumar Singh (Seamanship 
Instructor)

Walking (Female) 1.5 Km
1. Ms. Komal Bidkar (Librarian)
2. Ms. Meenal Ingulkar (Lecturer-Computer)
3. Ms. Manjusha Devkul (Lecturer-English)

Sprint (Male) 100 M
1. Mr. Yatendra Jain (Marine Engg Faculty)
2. Mr. Somnath (IT)
3. Mr. Nilesh (IT)

2) Aquatics
Free Style 25 M
1. Mr. R K Pradhan (SIC Instructor)
2. Mr. Yatendra Jain (Marine Engg Faculty)
3. Mr. Prasad Godbhole (SIC Incharge) 



Visitors’ Comments 
Fourth Quarter, 2018

It’s indeed a privilege to visit the SIMS campus again. The students are smart and well turned out. 
Campus is exeptionally well kept and facilities are modern. Great work. Keep it up.

Shri Amitabh Kumar IRS
Additional Director

General of Shipping 

I have been impressed massively. Never seen such fantastic facilities.

Mr. Namik Gadirov
Managing Director

United Maritime Logistics

This visit exceeded my expectations. The Elite of tomorrow’s maritime industry is being trained in 
the best environment ever by the best teachers and professors. Congratulations.

Mr. Mathieu Philippe
Head of Shipping

United Maritime Logistics
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