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Back to School: Students make big 

plans for section activities this year 

UPCOMING 

EVENTS 

• • 24-26 October 

SNAME Annual 

Meeting 

Providence, RI 

 

• • 8-9 November 

4th International 

Symposium on “Ship 

Operations, 

Management and 

Economics” 

Eugenidis Foundation 

Auditorium, 287 

Syngrou Ave. 

 

• • 13 November 

Student Meeting 

13:00, NTUA Library, 

Multimedia 

Auditorium 

“About SNAME: 

Recruitment 

Meeting” 

Speaker: Petros 

Lalangas 

 

NEWSLETTER 

STAFF 

Eleni Lazaratou, 

Section Chair 

Dimitris Mytilinis 

Section Vice-chair 

Michael Pytharoulis, 

Section Secretary 

Treasurer 

by Eleni Lazaratou 

The student EC is hard at work 

preparing activities for the 

new year.  

Presentation program 

For the first time ever, 

students will have a year-

round presentation program of 

their own. 

Most presentations will be 

geared toward introducing 

members to careers in 

different areas of the NA/ME 

industry, while some will be 

more technical in nature. See 

below for the full program 

schedule. 

Field trip to the Battleship G. 

Averof 

In the spring, the section will 

tour the  historic Battleship 

Georgios Averof Museum near 

Marina Floisvou. Aside from 

the only surviving heavily 

armed cruiser of the earliest 

20th century, the museum also 

features other historical ships 

docked nearby. 

Participation in International 

Conferences 

Seven SNAME NTUA members 

will have the chance to 

participate in the SNAME 

(continued on page 2)  

On the Menu SNAME NTUA is planning a group visit and tour to the 

Battleship G. Averof.  Photo  by E. Lazaratou. 

SNAME NTUA SPEAKING PROGRAM SCHEDULE 
DATE TIME LOCATION TOPIC SPEAKER 

Nov-13 13:00 Library, 
Multimedia 
Auditorium 

About SNAME: Recruitment 
Meeting 

Petros Lalangas 

Dec-11 13:00 Library, 
Multimedia 
Auditorium 

Role of the NA/ME in 
Classification Societies 

Lambros Chachalis 

Jan-15  13:00 Library, 
Multimedia 
Auditorium 

Safety of Ships in Yard 
during Repairs-Ships and 

Yards Obligations 

Prof. Emeritus A. 
Antoniou 

Mar-12 13:00 Library, 
Multimedia 
Auditorium 

Role of the NA/ME at a 
Shipyard 

Dimitris Kalligeris 

TBA  TBA  Library, 
Multimedia 
Auditorium 

Role of the NA/ME in the 
Technical Department of a 

Marine Shipping Co. 

Stavros Hatzigrigoris 
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  NA/ME professional ProfileNA/ME professional Profile  

Q: What is your job 
description?  
A: I am the Chief Operating 
Officer for a Ship Owning 
Company. 
Since our Ships are under 
Third Party Management, I 
basically deal with 
monitoring our ships’:  
movements, performance 

compliance with various 
flag /international 
regulations, possible Risks 
from Piracy, on board crew 
matrix/ cadet training and 
also overseeing the Third 
Party Manager’s 
administration of various 
Items. 
 
Q: Are there any special 
educational, technical or 
other requirements for your 
job? 
A: The requirements are 
either a University Degree in 
Naval Architecture/Marine 
Engineering, or a Master’s/
Chief Engineer’s Ticket. 
 
Q: Describe a typical day at 
work. 
A: A typical day at work 
would be (although shipping 
tends to be one of the more 
unpredictable industries): 
reading/answering all e-mails 
(although for urgent ones, I 
operate with a BlackBerry 
Mob. Phone 24/7), dealing 
with daily correspondence, 
making any necessary calls, 

discussing with my 
colleagues any pertinent 
subjects, attending any 
prearranged meetings with 
various industry 
representatives, speaking 
with the Managers for any 
necessary urgent matters, 
etc. 
 
Q: Does your job require you 
to travel often?  
A: Indeed I have to travel, to 
visit our ships, participate in 
various maritime 
conferences, and meet with 
our ship managers.  
 
Q: How did you get started 
in the industry?  
A: After finishing my 
university studies, I was 
employed by a ship 
management company, as an 
assistant Superintendent 
Engineer. Following that I 
gradually became a 
Superintendent, Senior 
Superintendent, Technical 
Manager, and General 
Manager etc. 
 

Q: If you could give one 
piece of advice to students, 
what would it be? 
A: During your studies, 
attend any possible marine 
society (e.g. SNAME) 
seminars in order to make 
contacts, get summer 
experience in your subject, 
read relevant publications to 
stay in touch with your 
Industry’s progress, and 
immediately after graduating 
try to work with companies 
relevant to your Degree even 
as a low employee, or even 
unpaid trainee if possible. 
 
Q: What does the future of 
NA/ME look like, especially 
in Greece facing the 
economic crisis? 
Although the economic crisis 
in our Country is very serious 
and devastating, in fact our 
industry (also severely hit by 
the international slowdown) 
is still, due to our country’s 
successful presence in 
shipping, offering more job 
opportunities than others 
(albeit still minimum).    

KOSTAS 

MAOUNIS 
SNAME GREECE 

MEMBERSHIP 

CHAIRMAN, PAST CHAIR 

Annual Meeting in Providence next 

week. Aside from seeing top-class paper 

presentations and touring the parallel 

industry expo, the attendees will take 

part in a special student program 

including events such as a design 

competition, a job and scholarship fair, a 

student summit conference and student 

socials. 

Soon after their return, all members will 

be able to take part in the fourth 

International Symposium on Ship 

Operations Management and Economics 

hosted by their parent section in 

November.   

 

And many more… 

Keep up with all the section activities 

and news on the students updated site 

http://www.sname.org/NTUA. 

 

Sign on to SNAME NTUA 
The re-vamped microsite now features announcements about 

upcoming events, photos from past activities and all the latest 

section news. Keep up at http://www.sname.org/NTUA. 

 

 

 

 

 

 

 

 

Webmaster: Dimitris Mytilinis 
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by Lampros Nikolopoulos 

Over the last decade the regulatory 
framework in shipping has put big 
pressure on ship designers, owners and 
operators for an improvement of the 
safety onboard and a drastic reduction of 
the environmental footprint of shipping. 
This new status of the regulatory 
constraints in combination with harsh 
economic conditions, charter rates 
volatility, high uncertainty and rising fuel 
and insurance costs challenge the future 
ship designs to change.  

Having in mind this framework and 
boundaries it has been decided the main 
“design goals” and objectives for future 
vessel concepts are: 

 Increase the Safety 

 Increase the Competitiveness 

 Increase the Efficiency 

Or in other words: 

 Reduce the Required Freight Rate 
at a minimum 

 Record and reduce the Accidental 
Oil Outflow 

 Reduce the IMO Energy Efficiency 
Design Index 

For these goals a holistic methodology 
was developed for the systematic 
variation and subsequent optimization of 
innovative tanker designs using 
principles of simulation driven design in 
the Friendship Framework (FFW), within 
the context of the Diploma Thesis of the 
author.  

Holism (from ὂλος holos, a Greek word 
meaning all, whole, entire, total), is the 
idea that natural systems (physical, 
biological, chemical, social, economic, 
mental, linguistic, etc.) and their 
properties, should be viewed as wholes, 
not as collections of parts. This often 
includes the view that systems somehow 
function as wholes and that their 
functioning cannot be fully understood 
solely in terms of their component parts. 
The methodology is holistic, meaning 
that all of the critical aspects of the 
design are addressed under a common 
framework that takes into account the 
lifecycle performance of the ship in 
terms of safety efficiency and economic 
performance, the internal system 
interactions as well as the trade-offs and 
sensitivities. The workflow of the 
methodology has the same tasks as the 
traditional design spiral with the 
difference that the approach is not 
sequential but concurrent. 

The geometrical modeling takes place in 
the Friendship Framework that also 
imposes the Lackenby shift and 
subsequent variation which is the driver 
behind the hullform development, 
variation and optimization. The result of 
the Lackenby transformation is a new 
hull surface with the desired hydrostatic 
properties that are also subject of the 
optimization. On that surface the tank 
arrangement is generated with a feature 
of the Friendship Framework and its 
capacity is calculated. For this particular 
reason, and due to the tested accuracy 
and robustness of the Holtrop and 
Mennen statistical and empirical method 
it was chosen to implement this for the 
holistic methodology and perform some 
benchmarking with  in order to ensure 
that the wave making resistance has no 
major deviations due to the innovative 
stern hull shape. 

The Lightship weight is calculated using a 
mixture of traditional methods as well as 
a hybrid method developed within this 
Thesis that is responsible for the 
calculation of the steel weight of the 
cargo block based on the results of 
calculations of a structural program 
(POSEIDON) made during an 
independent study. The machinery and 
outfitting weights are well approximated 
with empirical methods such as the 
Watson and Gilfillan formulas and the 
Schneekluth methods.  

The main engine is dimensioned from 
the MAN B&W marine engine program 
with derating principles and based on 
their Specific Fuel Oil Consumption the 
consumables for a range of 15000 
nautical miles are calculated. Given the 
consumables and the deadweight the 
payload weight is determined, which is 
used for checking the special gravity of 
the cargo given the cargo volume.  

The initial intact stability is assessed by 
means of the metacentric height of the 
vessel (GM). The centre of gravity of the 
cargo is determined from the capacity 

(Continued on page 4) 

SNAME NTUA Student Work: SNAME NTUA Student Work: A Holistic Methodology 

for the Optimization of Tanker Design and Operation 

and Its Applications 

 About the Author... 
Lampros Nikolopoulos studied Naval Architecture 

and Marine Engineering at the National Technical 
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Samsung Heavy Industries (S.Korea) and at the technical department of 
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containerships. Currently he is working at the technical department of 

Thenamaris Ships Management Inc.  

 



 

calculation within the framework while 
the centre of gravity for the lightship and 
consumables is determined from non-
dimensioned coeffiecnts (functions of 
the deck height) that derive from the 
information found in the trim and 
stability booklet of the reference ship. 
The maximum scantling draft (or in other 
words the minimum freeboard) is 
determined from the International 
Loadline Line Convention (ILLC 1966) 
guidelines programmed in a FFW 
feature.  

Another, most critical item, for 
calculation during this simulation is the 
Accidental Oil Outflow Index in 
accordance with the guidelines of the 
Regulation 23 of the MARPOL 
convention. This was programmed in the 
NAPA software in previous studies 
(TANKOPT and BEST+) but in our case it 
was chosen to use a code provided by 
NTUA student Panagiotis Sotiralis. This 
code, programmed in Excel, was 
integrated with a COM type integration 
in the FFW and was calibrated using the 
MARPOL examples for the calculation of 
Regulation 23. This index, being the most 
indicative of the safety of the vessel 
since it is calculated with probabilistic 

principles has been one of the objectives 
for the optimization. The Accidental Oil 
Outflow Index is a Key Performance 
Indicator for the safety of each design 
and follows the MARPOL probabilistic 
calculation. Two accidents and their 
respective probabilities are considered; 
grounding and collision. The parameters 
whose sensitivity is assessed in terms of 
the OOI are the tank variables and some 
of the main dimensions, as local hullform 
parameters have no influence on the 
Index (negligible changes of 
displacement only). The tank variables 
are directly correlated to the Oil Outflow 

Index as it is entirely dependent on the 
tank size, position and geometry. 
However it is interesting to see that the 
double bottom height is much less 
influencing the OOI than the side tank 
width, which can be attributed to the 
origins of Regulation 23, as collision 
accidents are more frequent and have 
bigger consequences than grounding 
accidents. This was done in order to 
illustrate the good oil outflow 
performance of the mid-deck tanker 
which was introduced in the early 90s as 
an alternative to the double hull 
arrangement (the mid deck tanker had a 
very small double bottom but a large 
wing ballast tank and a mid deck with a 
total performance better than a double 
hull tanker).  

The Required Freight Rate, which is the 
second objective of the optimization and 
is indicative of the economic 
performance and competitiveness of the 
vessel. It is calculated by a feature of the 
FFW which takes into account the tank 
capacities, fuel consumption and 
subsequent cost as well as the 
operational profile for the entire lifecycle 
of the vessel (port operations, off hire 
days etc). The RFR is used as a Key 
Performance Indicator for the 
operational efficiency and the market 
competitiveness. Namely it represents 
how economical the ship is to build, 
operate and how profitable its operation 
is (in terms of cargo capacity). A general 
impression is that the larger vessel sizes 
have a positive influence to the RFR 
thanks to the strong correlation to the 
tank capacity. This phenomenon is very 
common in ship design, as scale 
economies have been the primary driver  

(continued on page 5) 
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Figure 1  Workflow in the developed Optimization methodology  

Picture 1  Snapshot of the innovative 5X3, twin screw AFRAMAX tanker with Dual Fuel Diesel 

Electric Propulsion  
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of the evolution of tanker design up until 
recently, that there is an upper unofficial 
limit of tank sizes due to the risk of 
pollution. Other variables than the main 
dimensions that have a strong (the 
strongest) influnce are the tank variables 
while the local hullform shape has a less 
important but existing correlation 

The Energy Efficiency Index (EEDI) is 
calculated based on the IMO MEPC 62 
guidelines and is the third optimization 
objective as an indicative of the 
efficiency of each design. The EEDI is 
used as a Key Performance Indicator for 
the efficiency of each design and is 
calculated according to the guidelines 
decided on IMO MEPC 62. A general 
impression is that the larger vessel sizes 
have a positive influence to the EEDI 
thanks to the strong correlation to the 
deadweight and the smaller increase of 
the installed power. Since speed was not 
decided to be used in the optimization as 
a design variable the installed power was 
not varied significantly and it is also now 
clearer which designs have a better 
hydrodynamic performance. The local 
hullform parameters influnce the EEDI 
via the wetted surface and thus the 
installed power. It is also very interesting 
to see that the sensitivities found for the 
RFR objective are qualitive the same as in 
the EEDI which illustrated the “win-win” 
situation for the decision maker with the 
increase of the fuel and transport 
efficiency in conjunction with the 

economic performance.  

The first case study involved the holistic 
optimization of an innovative, twin screw 
AFRAMAX tanker with an elliptic bilge 
and 5X3 tank arrangement. More 

specifically, the basic design 
characteristic of this vessel is its twin 
screw, twin skeg configuration, chosen to 
maximize the propulsive redundancy 
thus making the vessel much safer. The 
twin skeg configuration also allows the 

designer to achieve a bigger 
displacement for the same dimensions, 
thanks to the inherently bigger block 
coefficient, due to the “fuller” beam 
distribution at the aft part of the vessel’s 
lines.   

Another innovative characteristic of this 
design is its bilge arrangement. It is not a 
circular, rather an elliptic shaped bilge of 
a much greater extent than in 
conventional designs. The reason for 
such a choice is the geometric property 
of the ellipse to have the minimum 
surface while maintaining the desired 
volume. Thus it is a measure to reduce 
actively the wetted surface of the model 
while maintaining most of the equivalent 
displacement. In the meantime the 
extension of the bilge is such as to 
minimize the block coefficient in the 
ballast draft and thus achieve an almost 
ballast free design, although this works 
as a secondary object having in mind the 
ratification of the Ballast Water 
Management Convention. 

The careful choice of design components 
in combination with a rational mental 
plan that includes a pre analysis with 
studies and an exhaustive optimization in 
multiple stages that properly utilize 
genetic algorithms, had as a result the 
creation of an impressive new design 
concept that is sustainable in today’s 
market. The new design concept               
                               (continued on page 6) 

Table 1  Comparison between a conventional single screw AFRAMAX and the dominant variants 

from the optimization  

Figure 2 Results of previous research projects and current concept (orange) 



SNAME NTUA NEWS  PAGE 6 

Εθνικό 

Μετσόβιο 

Πολυτεχνείο, 

Τμήμα 

Φοιτητικής 

Μέριμνας 

 

SNAME 

Greek 

Section 

Thank you to the generous past and present Thank you to the generous past and present 

sponsors of SNAME NTUAsponsors of SNAME NTUA 

 

featured a 40% reduced accidental oil 
outflow, 3.5% improved EEDI and 19% 
improved RFR. In addition to these 
merits, a post analysis of the 
optimization result, with local 
refinements (bulb optimization) and a 
different propulsion system lead to Multi 
Venture. Multi Venture uses LNG as a 
primary fuel 30% of the vessel’s nominal 
range and utilizes an innovative hybrid 
propulsion system, incorporating dual 
fuel generators, fuel cells and waste heat 
recovery with the use of a steam turbine. 
It is Safer but also more profitable due to 
the reduced fuel costs leading to a 

subsequent decrease of the RFR up to 
32% compared to a conventional single 
screw vessel. All of this while it can be 
considered as a “Semi Ballast Free” 
tanker since it has a 52% reduction in the 
ballast water leading to decreased 
structural maintenance costs as well as 
decreased ballast water management 
costs.  

In addition to the AFRAMAX case study, 
an applicability study has been made for 
the VLCC segment were the current 
results show a great potential for 
additional optimization. The results are 

encouraging, since a reduction of the 
OOI of up to 15% and 18% of the freight 
rate is realized. However the 
optimization potential is not as high as in 
the case of the AFRAMAX as technology 
leap and innovation is smaller. 
Nevertheless this vessel provides an 
excellent initial platform for further 
research since there is more room for 
innovation as there are little navigational 
constraints while the vessel size allows 
design measures such as denser 
subdivision in the longitudinal and 
transverse direction etc.   


