
MARINE TECHNOLOGY EDUCATION
TODAY AND TOMORROW

Viinistu Art Harbour, 25.08.2023
Multiplier Event

Erasmus+ KA203 project SHIPMARTECH

„UPGRADING AND HARMONIZATION OF MARITIME ENGINEERING

MASTER’S LEVEL COURSES„



Programme

 09.00 Registration and coffee

 09.30 Opening address and introductory 
remarks

 SUMMARY OF COMPANIES' FEEDBACK ON THE 
MASTER'S PROGRAMME IN MARINE 
TECHNOLOGY. Prof. Kristjan Tabri, TalTech 

 10.00 International cooperation in 
curriculum and course development in the 
Erasmus+ project SHIPMARTECH: results, 
experiences and lessons learnt. Tõnis Tõns, 
specialist-project manager; Mihhail 
Afanasjev, programme director, TalTech 
Kuressaare College, Mikloš Lakatoš, 
engineer, TalTech Kuressaare College

 11.00 Panel discussion: DEVELOPMENTS IN 
MARITIME ENGINEERING HIGHER EDUCATION 
IN EUROPE. Moderator professor Mihkel 
Kõrgesaar, TalTech Kuressaare College.

 Panellists: prof. Viktor Senčila, Klaipeda 
University; prof. Jani Romanoff, Aalto 
University; prof. Roger Skjetne, Norwegian 
University of Science and Technology; prof. 
Fjodor Sergejev, Tallinn University of 
Technology

 12:00 TEAMWORK: Brainstorming ideas for 
long-term marine technology student 
projects. Moderator professor Kristjan Tabri, 
TalTech 

 13:30 PRESENTATION OF GROUP WORK 
RESULTS

 14:00 CLOSING WORDS. LUNCH

 15:00 Transport to Tallinn



International cooperation in curriculum and course 
development in the Erasmus+ project SHIPMARTECH: 

results, experiences and lessons learnt

Mihhail Afanasjev

Mikloš Lakatoš

Tõnis Tõns

Viinistu Art Harbour, 25.08.2023



AGENDA

 SHIPMARTECH introduction and main outcomes – Tõnis Tõns

 Intensive program in Tallinn, November 2022 – Mihhail Afanasjev

 Course development example and lessons learnt – Mikloš Lakatoš
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Project details

 Upgrading and Harmonization of Maritime Engineering Master's Level Courses

 Duration

01.11.2020 – 31.08.2023

Erasmus+ Call 2020 Round 1 KA2 – Cooperation for innovation and the exchange of good 
practices 

KA203 – Strategic Partnerships for higher education



Project participants

 Tallinn University of Technology /Estonia

 University of Zagreb / Croatia

 University of Naples Federico II / Italy

 University of the Aegean / Greece



Project objectives and aims

 Upgraded, harmonised and more clearly aligned courses and Master’s level 

programmes in Maritime Engineering/ Naval Architecture = intellectual output

 Improvement in quality of curricula and subject courses;

 Improvement and diversification of teaching methods and formats (inc. digital 

and blended learning)

 Supporting internationalisation and student/staff mobility during the project 

and further - the courses developed are made available in English (in addition 

to the language of their initial creation).



Thematic work groups

 Automation Technology &  Integrated Ship Systems

 Hydrodynamics

 Ship Structural design

 20 courses /approx. 122 ECTS



Courses TALTECH UAEGEAN UNINA UNIZAG Grand Total

Hydrodynamics 6 15 21

Experimental Methods in Naval Architecture 6 6

Seakeeping 9 9

SKK1700 Testing methodology and Model 

testing 6 6

Materials and Structures 6 12 18

18725 Structural Analysis 4 4

18732 Fatigue Strength of Structures 4 4

18781 Mechanics of Composite Materials 4 4

SKK1690 Engineering Mechanics 6 6

Ship Design and Construction 6 6 9 4 25

184110 Multi-Criteria Design and 

Optimization 4 4

Marine Technology 6 6

SKR0064 Small craft technology and 

assembly 6 6

Ship construction 9 9

Integrated ship systems 18 9 4 31

171295 Navigation Systems 4 4

Data Transmission Networks 6 6

Marine Electrical Systems 9 9

Monitoring and Control Systems 6 6

Design of Ship Automation 6 6

Automation Technology 12 6 9 27

Marine Controllers and Sensors 9 9

Sensors and Mechatronic Technology 6 6

SKK1790 Microprocessor systems 6 6

SKR0063 Sensors and power supplies 6 6

Grand Total 30 30 42 20 122



Workgroups



Course upgrading needs form
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Summary of course upgrading needs
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Sensors and Mechatronic Technology 6 X X 0 X X 0 0 X NA X

Microprocessor System 6 0 0 X X 0 X X X X X

Sensors and Power Supplies 6 0 0 X X X X X X X X

Marine Controllers and Sensors 6 0 0 X X X X 0 X 0 X

Navigation Systems 4 0 X 0 X X 0 X 0 X X

Data Transmission Networks 6 X 0 0 0 X X 0 0 X X

Marine Electrical Systems 9 0 0 0 X X 0 0 X X X

Monitoring and Control Systems 6 NA NA NA NA NA NA NA NA NA NA

Design of Ship Automation 6 X 0 X X X X 0 0 X X

Count 3 2 4 7 7 5 3 5 6 8

Experimental Methods in Naval Architecture 6 0 0 0 X 0 0 0 X X X

Seakeeping 9 0 0 X X X X 0 X X X

Testing Methodology and Model Testing 6 X X X X X X 0 X 0 0

Computational Marine Hydrodynamics 6 X X X X X X X X X X

Count 2 2 3 4 3 3 1 4 3 3

Structural Analysis 4 0 0 X X X X X 0 X X

Fatigue Strength of Structures 4 NA NA NA NA NA NA NA NA NA NA

Mechanics of Composite Materials 4 0 0 X 0 X 0 0 X X X

Multi-criteria Design and Optimization 4 0 X X X X 0 X X X X

Marine Technology 6 X X X 0 X 0 0 0 X X

Ship Construction 9 0 0 X X X X 0 X X X

Small Craft Technology and Assembly 6 0 0 X X X X 0 0 X X

Count 1 2 6 4 6 3 2 3 6 6

Total count 6 6 13 15 16 11 6 12 15 17

Availability in English

Industrial cases/ examples

Resources for 
learning/teaching

Digital e-learning support

Content (topics)

Teaching methods

Assignments

Course 
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es
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INTELLECTUAL OUTPUT

 Each course is equipped with digital e-support 

 Mandatory introductory poster in every e-support

 „Zero-lecture“ at the beginning of each course



Harmonizing e-support 



PROJECT ACTIVITIES

 Course development needs analysis (Feb – Aug 2021) 

 Upgrading and harmonisation of courses (developing Intellectual 

Output/IO) (June 2021 – Nov 2022/Feb 2023)

 Testing/piloting of courses/their parts at an intensive programme (Nov 2022) 

 Course refining (based on results of course testing and feedback) and making 

courses available via each partner university Moodle/e-learning platform 

(Jan – May/June 2023)

 Staff training events and project meetings (online Jan ‘21, face-to-face Nov. 

‘21 (Naples), Nov ‘22 (Tallinn), May ’23 (Piraeus), July ‘23  (Kuressaare)

 Multiplier event(s) – International seminar in Piraeus, Greece (May 2023) and 

in Viinistu, Estonia (Aug 2023)
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ECK0380 Ship Buoyancy and Stability
 Masters’ compulsory course, 6 ECTS (26h/ECTS, 156h 

workload), semester 1

 Workload 156h = 48h frontal lessons (31%) + 108 self-
study (69%)

 Prerequisites: Engineering Mechanics, Fluid 
Mechanics

 Learning Outcomes: upon successful completion of this 
course, students will be able to evaluate:

 Hydrostatic pressure force and the centre of 
pressure on submerged bodies

 Ship’s buoyancy and initial stability

 Ship's dynamic stability

 Ship’s stability in special cases

 free surface

 hanging load

 damage stability

 grounding
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ECK0380 Ship Buoyancy and Stability:

Teaching & learning methods
 Seminars

 (2x90min/week)

 5 Moodle (online) tests

 Written exam

 Reading notes

 Course project
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ECK0380 Ship Buoyancy and Stability:

Teaching & learning methods
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ECK0380 Ship Buoyancy and Stability: 

Learning  resources & Assessment

Learning  resources

 Lecture notes

 Adrian B. Biran Ship Hydrostatics 

and Stability 2014

 Rawson, K.J., Tupper, E.C. Basic 

Ship Theory. Vol. 1,2, 5th Edition, 

Oxford: Butterworth-Heinemann, 

2001.

 Larsson, L., Eliasson, R., Orych, M. 

Principles of Yacht Design. A&C 
Black, 2014

Assessment tool Weight

Moodle tests 10 %

Reading notes 20 %

Course project 20 %

Written Exam 50 %

Total 100%
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“5” excellent 91-100
“4” very good 81-90
“3” good 71-80
“2” satisfactory 61-70
“1” poor 51-60
“0” fail less than 51



ECK0390 Ship Hydrodynamics

 Masters’ elective course, 6 ECTS (26h/ECTS, 156h 

workload), semester 2

 Workload 156h = 48h frontal lessons (31%) + 108 self-

study (69%)

 Prerequisites: Engineering Mechanics, Ship Buoyancy & 

Stability, Fluid Mechanics

 Learning Outcomes: upon successful completion of 

this course, students will be able to:

 Classify different components of a ship’s resistance. 

 Estimate a ship’s resistance using experimental and 

empirical methods.

 Estimate a ship’s propulsive power and efficiency.
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ECK0390 Ship Hydrodynamics:Teaching & 

learning method

 Seminars

 (2x90min/week)

 5 Moodle (online) 

tests

 Written exam

 Reading notes

 Course project
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Wake at propeller plane 

CFD in model scale (left) 

and in full scale (right) 

with default k-ε 
turbulence model



ECK0390 Ship Hydrodynamics: Learning  

resources & Assessment

Learning  resources

 Lecture notes

 Lars Larsson & Hoyte C. Raven, Principles of Naval 
Architecture Series - Ship Resistance and 
Flow,(2010)

 Justin E. Kerwin and Jacques B. Hadler, 
PRINCIPLES OF NAVAL ARCHITECTURE SERIES: 
PROPULSION, (2010)

 J.S. Carlton, Marine Propellers and Propulsion , 
(2007)

 Molland, A., Turnock, S., & Hudson, D. (2017). 
Ship Resistance and Propulsion

Assessment

Assessment tool Weight

Moodle tests 30 %

Reading notes 20 %

Written Exam 50 %

Total 100%
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“5” excellent 91-100
“4” very good 81-90
“3” good 71-80
“2” satisfactory 61-70
“1” poor 51-60
“0” fail less than 51



ECK0400 Computational Marine 

Hydrodynamics
 Masters’ elective course, 6 ECTS (26h/ECTS, 156h 

workload), semester 3

 Workload 156h = 48h frontal lessons (31%) + 108 self-
study (69%)

 Prerequisites: Ship Stability, Ship Hydrodynamics, Fluid 
dynamics

 Learning Outcome Upon successful completion of 
this course, students will be able to:

 Compare different numerical approaches

 Select an appropriate numerical set-up for a given 
problem

 Calculate a ship’s resistance by numerical simulation

 Verify & validate the numerical model
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Teaching & learning formats and methods
 Seminars

 Biweekly seminar on reading circles

 Weekly tutorial/help-desk sessions

 Reading Notes/ circle (RC)

 6 Biweekly reading reports (individual and 
group memos)

 Course Project (technical report)

 Boundary conditions

 Discretisation schemes

 Local features of the mesh

 Turbulence models

 Verification & Validation against model 
test data

 Peer review

 Work Diary

 Final presentation
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Learning  resources & 

Assessment
 Student will be provided with:

 Licence keys for STAR-CCM+

 Siemens support account (for knowledge base)

 TalTech HPC cluster account (for simulations)

 Reading material

 Oleg Zikanov, Essential Computational Fluid 

Dynamics, 2010

 Lars Larsson & Hoyte C. Raven, Principles of 

Naval Architecture Series - Ship Resistance and 

Flow,(2010)

 Scientific papers available Moodle

 Articles in Siemens knowledge base
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Assessment tool Mark

Course project report 60 %

Peer review 10 %

Reading notes 10 %

Work diary 10 %

Final presentation 10 %

Total 100%

“5” excellent 91-100
“4” very good 81-90
“3” good 71-80
“2” satisfactory 61-70
“1” poor 51-60
“0” fail less than 51



Lessons learned

 North VS South

 Northern European teaching is significantly more 

application oriented compared to the theoretical 

teaching at Southern European Universities.

 Southern European universities prefer oral 

examination.

 Moodle test & course project instead of uniform 

home assignments.

 Moodle test are a great for self-assessment

 Problem solving is evaluated in the written exam

 Reading circles and notes enhance learning

 Cheat sheets
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