
  EffShip- Project Description 091021  1 
 

1. EffShip- Efficient Shipping with low emissions (Effektiv sjöfart med låga utsläpp) 
 

2. Summary 
The EffShip project is based on the vision of a sustainable and successful maritime transport 
industry – one which is energy-efficient and has minimal environmental impacts. Specific project 
goals to achieve this include improving the efficiency of the ship machinery, introducing alternative 
marine fuels, using wind energy as a complementary propulsion force and developing applicable 
technology for reducing the emissions of CO2, NOx  , SOx and Particulate Matter. The project will 
result in solutions with respect to maritime fuels, energy efficiency and emission reduction 
technology that will contribute to the fulfillment of EU’s and the Swedish Government’s climate 
goals of 20% more efficient energy usage, 40% reduction of green house gas emissions, a minimum 
of 10% renewable energy in the transport sector in year 2020 and to fulfill and exceed upcoming 
international rules. In the project, there will be full scale tests of some of the developed technologies 
as well as a complete ship design including functional design of the best technologies. A state of the 
art ship design has been made available to the project to act as the platform for further development. 
The project results will be disseminated and exploited through the eight partners of the project 
consortium consisting of research organizations, ship design companies, suppliers of power and 
emission reduction solutions and heating systems. 
 

3. Project areas 
The project addresses the area “Efficient energy use” for shipping, and also the area “Sustainable 
use of natural assets”. The project is a combined Research, Technological development and 
Demonstration (RTD) project.   
 

4. Project content 
The work will be structured in nine Work Packages. Each WP focuses on a specific task but will be 
carried out in close co-operation with the other WPs (details in Sec. 8): 

WP1. Project Management: Leading of the project activities, monitoring of the overall progress, 
co-ordination of the liaisons between the project partners, and reporting to VINNOVA. 
WP2. Present and Future Maritime Fuels: The purpose is to identify present and possible future 
fuels for maritime use. An overview level report discussing short term, medium term and long term 
perspectives for present and future maritime fuels will be compiled. Logistic and risk aspects of the 
supply and storage of the fuels are also included in this work package. 
WP3. Exhaust Gas Cleaning: The purpose is to identify and evaluate existing methods and 
techniques under development for exhaust gas cleaning, especially with regards to NOx, SOx , CO, 
VOC (Volatile Organic Compounds) , PM (Particulate Matter) and methane slip. Internal engine 
methods as well as external methods will be studied. Possible interactive relations between the 
methods will be observed. Areas for future development will be identified and described. 
WP4. Energy Efficiency and Heat Recovery: The purpose of this WP is to identify and establish 
an overview of existing methods and techniques under development for improving energy 
efficiency ( i.e. minimizing energy consumption) of the machinery, accommodation and outfitting 
systems as well as identify the potential of heat recovery from exhaust gas and cooling water 
energy. Areas for potential future development will be identified and ways to achieve this will be 
described.  
WP5. Energy Transformers: The purpose is to identify, describe and evaluate technologies 
suitable to serve the heat recovery methods described in WP4. Examples of transformers are 
Rankine machines, boilers, coolers and heat exchangers. Alternative use of recovered energy 
(electricity generation, propulsion, auxiliary, etc.) is to be investigated and the potential described. 
An Organic Rankine Cycle (ORC) demonstration power plant will be built at Högsbo CHP plant in 
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Göteborg and appropriate tests will be carried out. Areas for future research and development will 
be identified and described.  
WP6. System Impact when Using Wind, Wave and Solar Energy: In order to reduce fuel 
consumption and thereby emissions, attempts have been made in recent years to use wind as a 
complementary propulsion force. The wind energy can be used either as a direct propulsion force or 
to generate electricity. The former is probably the most efficient way of using wind energy on a 
ship. At present there are two methods using this alternative that are being explored by different 
companies and organizations: Kites and Flettner rotors. Both methods will be investigated, 
especially with respect to the significant unloading of engines and propellers. 
WP7. Logistic System Analysis: This work package analyses logistic aspects of the waterborne 
transport system, and deals with how to design and operate a greener and more efficient maritime 
system.  
WP8. Demonstration of Findings: A key part of this project is applicability. In order to ensure this 
the state of the art Mk III roro vessel, as put at the disposal of the project by the Swedish Orient 
Line, will be used as a benchmark and test bench for the proposals resulting from the WPs. 
WP9. Final Reporting, Dissemination and Future Projects: The findings from the EffShip 
project will be summarized in a Final Report and the results will be disseminated in appropriate 
journals and conferences, and a special EffShip seminar will be organized. Reports from each of 
WP2-WP8 will be produced and the Final Report will be formulated within WP9.  
 

5. Environmental potential 
Implementation of the results from EffShip will significantly reduce the energy use per transport 
distance (at constant speed) for ships as well as significantly reduce the emissions (CO2, NOx, SOx 
and PM) from marine transportation.  
 

6. Project relevance 
Aim: The aim of the project is to focus on ways to improve the efficiency of the propulsion engine, 
to use alternative marine fuels, to use wind energy as a complementary propulsion force, and to 
reduce the emissions of CO2, NOx, SOx and PM in maritime transportation. 
Need: There is a broad international need to reduce emissions leading to global warming and all 
transport modes should work to reduce their impact (IPCC- Intergovernmental Panel on Climate 
Change). The need for clean and efficient marine transport systems is also clearly expressed by both 
the Swedish Government and EU. In addition to the tougher requirements from society in general 
there are specific international rules coming that will mandate a radical reduction in NOx and SOx 
emissions in ship operations. 
-From 2015, ship operations in the Baltic Sea and the North Sea down to and including the English 
Channel must comply with the SECA requirement of SOx emissions equivalent to operation on 
<0.1% sulphur fuel 
-From 2016 the NOx emission level for diesel engines will be reduced by 80% from today’s level. 
Currently the International Maritime Organisation, IMO, is working on an Energy Efficiency 
Design Index, EEDI, which will require future ship designs to become significantly more energy 
efficient than today. 
Goal: The goal of the project is to present solutions with respect to maritime fuels, energy 
efficiency and emission reduction technology in order to significantly reduce the CO2, NOx, SOx 
and PM emissions in shipping and to fulfil and exceed requirements from upcoming rules. Some of 
the solutions will be demonstrated and validated in test bed and onboard experiments. 
 

7. Project quality 
In the maritime world – as well as in the transport industry at large – substantial efforts are being 
made to make transport more energy efficient, to reduce the emissions from the energy used and to 
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make them less harmful to the environment. From society regulations are set forth or upcoming 
regarding what is tolerable in terms of CO2, NOx, SOx and PM. The emissions of CO2 are in 
proportion to the consumed energy, which in turn is directly in proportion to the energy efficiency 
of the transport system.  

Cleaner and more efficient sea transport systems can be achieved by working  within four major 
areas: Operational efficiency and economy of scale, Efficient hull and propulsion lines, Efficient 
and clean engines and engine systems, and Suitable fuels. 

Two of the most clean and energy efficient sea transport systems presently operating in Europe are 
the StoraEnso “Base Port” (2000) and the “NETSS” (2006), which annually transportsome three 
million tons of forest products from Sweden/Finland to the Continent, with 3+3 ships in an 
intermodal system. 

An MKIII version of the StoraEnso ships has been developed by ScandiNAOS together with 
Imperial Shipping in Gothenburg. This version has a propulsive efficiency (hull form and 
propulsion line) which reduces the fuel consumption by about 20%. Imperial Shipping has put this 
ship concept at the disposal of this project to be used as a template upon which the various 
proposals of the project can be tested and evaluated. The above means that the state of the art of 
operational efficiency and hull/propulsion line efficiency are already integrated parts of the project. 
The EffShip project will thus focus on ways to improve the efficiency of the propulsion engine and 
systems and on reduction of CO, NOx, SOx and PM emissions. 

The major engine makers have extensive development programs for efficient and clean engines and 
engine systems. The efficiency of a maritime diesel engine (about 49%) can be further improved by 
using heat recovery systems that vary in efficiency and complexity. Waste heat (exhaust and 
cooling water) is used for electricity production and for heating. The emission problem is dealt with 
by engine technologies, e.g. Exhaust Gas Recirculation (EGR), Humid Air Motor (HAM) and by 
Selective Catalytic Reduction (SCR) and SOx scrubbers, filters. 

Despite all well intended ongoing work one problem is that some promising technologies are dealt 
with “stand alone” without considering possible combinations or synergies and some technologies 
are simply just neglected. 

The most common reasons for this are: 

• The engine makers are working within the limits of the company sphere and use the 
technologies accordingly. 

• Technologies from outside the maritime sphere (power industry, etc.) are neglected or 
considered troublesome and costly to adapt to a maritime standard. 

• Limited - or rather non-existing – research on maritime engines at our universities. 
• Traditional thinking. 

 
8. Project approach 

The partners in the consortium carrying out the work in the project “EffShip” represent the state of 
the art expertise within their fields of activities: 

SSPA Sweden AB (SSPA) is an independent, limited consultancy and research company owned by 
the Foundation Chalmers University of Technology. See www.sspa.se . In EffShip SSPA will act as 
Project Manager and assist the Technical Manager, and lead WP6 and WP7. SSPA will also carry 
out research within WP1, WP2, WP3, WP8 and WP9. 
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ScandiNAOS is a Swedish company specialised in ship design, cargo handling and sea transport 
system design. ScandiNAOS will be Technical Manager. The key personnel of ScandiNaos have 20 
to 40 years experience of extensive and qualified projects of both commercial and scientific nature. 
ScandiNAOS will lead WP8 and WP9 and participate in all other WPs. 

Wärtsilä enhances the business of its customers by providing them with complete lifecycle power 
solutions. When creating better and environmentally compatible technologies, Wärtsilä focuses on 
the marine and energy markets with products and solutions as well as services. See 
www.wartsila.com . Wärtsilä is the leading provider of ship power solutions including ship design, 
engines, generating sets, reduction gears, propulsion equipment, automation and power distribution 
systems as well as sealing solutions for the marine industry. Wärtsilä is leading WP2 and WP5, and 
participating inWP1, WP3, WP4, WP6, WP8 and WP9. 

S-MAN AB, a company within the Euroboilers group, specializes in turn-key heating systems for 
cargo and bunker heating. For more than 50 years S-MAN has served as a leading supplier of 
thermal oil, steam and hotwater systems tailor made for virtually any type of ship. S-MAN was also 
the company introducing thermal oil within Scandinavia already in the 1960s.  See www.s-man.se . 
S-MAN is leading WP4 and participating in WP1, WP5, WP8 and WP9. 

D.E.C. Marine AB (DEC) is a leading supplier of NOx reduction solutions for diesel engines since 
the early 1990s. D.E.C. Marine specializes in marine applications and has a solid knowledge 
requirement of the SCR Technology, as well as the design, manufacture, installation and service of 
complete SCR system. See www.decmarine.com . DEC is leading WP3 and participating in WP1, 
WP2, WP8 and WP9. 

Chalmers, Shipping and Marine Technology (Chalmers). At the department, training and 
research support processes in the genesis of the ship, as well as processes in its handling, 
management, and operation. The resource use and environmental impact of shipping as well as 
environmentally sustainable energy supply and use are important research issues.  see 
http://www.chalmers.se/smt/EN/ . Chalmers participates in WP1, WP2 and WP3. 

StoraEnso AB is a global paper, packaging and forest products company producing newsprint and 
book paper, magazine paper, fine paper, consumer board, industrial packaging and wood products. 
The majority of the StoraEnso products and raw material is dependent on efficient marine 
transportation systems.  In the last ten years StoraEnso has been leading the development for short 
sea transportation and are today operating two of the most clean and energy efficient sea transport 
systems in Europe. See www.storaenso.com  . Stora Enso participates in WP5 and WP8. 

Göteborg Energi is Western Sweden's leading energy company. We provide our customers with 
energy services, broadband, district heating, cooling, natural gas and the electricity supply network. 
Göteborg Energi is an energy company with an outspoken ambition to work for long-term 
sustainable energy solutions in the society. Due to this ambition, Göteborg Energi has identified a 
number of core areas where we are active, primarily: (1) The need for the transportation sector to 
evolve from the use of fossil fuels, (2) The need for more efficient use of energy, and (3) The need 
for more renewable electricity. Website: www.goteborgenergi.se . Göteborg Energi participates in 
WP5. 

The EffShip project is planned to start 2009-12-01 and to finish 2013-03-31 with delivery of the 
Final Report. The total project time thus is 40 months. Below is a Project Plan for the project (WP-
leader in bold): 

WP1. Project Management (SSPA, ScandiNAOS, Wärtsilä, S-MAN, DEC, Chalmers) 
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14 Person-Months, duration Month 0-40. 
 
SSPA will act as Project Manager and ScandiNAOS as Technical Manager, with assistance from 
SSPA. This means that SSPA will monitor the overall progress and co-ordinate the partners’ 
activities, and report the progress to VINNOVA. ScandiNAOS will be responsible for leading the 
technical activities. 

At management level, a Project Board (PB) will be established comprised of one representative 
from each of the partners. The PB will be chaired by the Project Manager. The purpose of the PB is 
to supervise, review and decide in all matters of importance related to the project. Project meetings 
will be held at least four times per year. Language will be English for the reports and English or 
Swedish when spoken. A Consortium Agreement is developed, which is ready to be signed before 
project start. 

WP2. Present and Future Maritime Fuels (Wärtsilä, SSPA, ScandiNAOS, DEC, Chalmers) 
20 Person-Months, duration Month 0-13, report delivered Month 13. 

 
The purpose of the WP is to identify present and possible future fuels for maritime use. Oil has for 
the last 50 years been the dominating fuel for ship propulsion. Changing conditions and concerns 
such as price, availability, emissions, operating conditions and legislation have made oil less 
attractive and there is a growing interest to find alternatives which will be available in the long term 
perspective.  

The team will compile an overview report with focus on a wide picture of maritime fuel in short 
term, medium term and long term perspectives. Clean land-based local power generating systems 
will serve as an important reference.  
 
The most promising fuels will be identified. For these alternatives, WP2 will investigate 
availability, price, emissions, other environmental impact from a life cycle perspective, operational 
characteristics in the engines, storage, bunkering, handling, space requirements in the ship, safety, 
and class approval. 

A successful implementation of an alternative maritime fuel requires a reliable and adequate supply 
and that it can be offered in many (or “enough”) ports. Otherwise it might result in increased 
environmental impact and higher costs for the shipping companies. This work package will also 
analyse how the logistic system can be designed to support the supply of new fuels and what is 
necessary to create opportunities for a successful implementation into the market. A risk analysis 
will be carried out for the supply of the various fuels considered, and will include an assessment of 
risk of transport to the port, storage at the port and onboard the vessel, and bunkering activities.  

WP2 findings will serve as an important input to WP3 and WP4. The various fuel alternatives will 
have different issues related to the need and type of exhaust gas cleaning, e.g. exhaust gas after-
treatment technologies such as scrubbers require a supply of input materials (consumables) and 
handling of waste products in port. The different fuel alternatives also have different possibilities 
regarding exhaust gas energy recovery. 

WP3. Exhaust Gas Cleaning (DEC, SSPA, ScandiNAOS, Wärtsilä, Chalmers) 

13 Person-Months, duration Month 0-19, report delivered Month 19. 

The purpose of the WP is to identify and evaluate existing methods and methods under 
development for exhaust gas cleaning especially with regards to NOx, SOx, VOC (Volatile Organic 
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Compounds) , PM (Particulate Matter) and methane slip (relevant for LNG operation).  The methods 
will be evaluated to determine optimum solutions for the proposed roro ship as well as to describe 
important factors to consider for application to other ship types. Requirements for exhaust gas 
cleaning for the most promising fuels identified in WP2 will also be discussed. A comparison of 
emission levels and efficiencies will be carried out so that the “alternative fuels” identified in WP2 
can be compared with conventional fuels that are treated with state of the art and promising future 
emission control technologies. The goal is to identify the most promising combinations of fuels and 
emissions controls. 

- Internal engine methods as well as external methods to be studied 
- Possible interactive relations between the methods to be observed 
 

Areas for future developments will be identified and described. Ways to achieve this will be 
suggested. 

The work package will also evaluate the methods available for cleaning exhaust gas with respect to: 

- Impact on engine power and energy requirements (should have a low effect on engine power and 
thus should not create the need for overall increased CO2 emissions for transport work performed); 

- Size and weight of required equipment, and effect on cargo capacity and fuel use 

- Other environmental impacts such as production and disposal of residuals effluent during the 
operational life of the equipment; 

- Cost-benefit (approximate) of each of the identified methods and any combinations of methods 
that may be identified. 

The goal is to identify solutions that lead to both a clean and energy efficient marine power train. A 
complete system will be developed with the target to reduce 99% of the NOx, SOx and PM 
emissions from a typical RoPax vessel. Cost, weight and possible adverse impact on deadweight, 
stability and fuel consumption will be investigated. 

WP4. Energy Efficiency and Heat Recovery (S-MAN, ScandiNAOS, Wärtsilä) 
10 Person-Months, duration Month 0-25, report delivered Month 25. 
 
The purpose of this WP is to identify and analyse existing methods and methods under development 
for improving energy efficiency, energy preservation and heat recovery in ship machinery and 
outfitting systems. Areas for potential future development are to be identified and ways to achieve 
this described. 

A vessel has machinery and outfitting systems that consume energy. The electric energy needed is 
typically generated by diesel generators or shaft generators which affect the fuel oil consumption. 
To some extent systems are powered by recovered energy, e.g. tank heating. By reducing the 
systems energy consumption and increasing the energy recovery the energy available for ship 
propulsion can be increased. The intended methodology includes an inventory of all onboard energy 
consumers with regards to possible means and measures to reduce the energy consumptions taking 
into account energy savings and pay-back time. 

The overall mechanical efficiency of a diesel engine today is less than 50%. This means that there is 
considerable potential in efficiency improvement by energy recovery. The main engine sources for 
recoverable energy are found in the exhaust gases and the cooling water. The key components to 
recover energy are the heat exchangers. Depending on the source different kinds of heat exchangers 



  EffShip- Project Description 091021  7 
 

are used. Shell and tube or plate heat exchangers are used for cooling water energy recovery, and 
exhaust gas boilers are used for exhaust gas energy recovery. With more energy to be recovered the 
size and capacity of the heat exchangers have to increase. For exhaust gas recovery the physical size 
of the heat exchanger, i.e. the exhaust gas boilers, will become a limitation if conventional designs 
are used. Improved technology and design will be developed and proposed.  

Almost all marine fuel today contains sulphur and if the exhaust gases are cooled below the dew 
point the sulphur in the exhaust gases condensate into sulphuric acid and cause corrosion in the 
exhaust pipe. Therefore, only a part of the heat in the exhaust gases can be recovered. However, 
with a sulphur-free fuel more energy can be recovered as a lower exhaust gas temperature can be 
obtained. Improved technology including alternative design and materials are needed to increase the 
potential for energy to be recovered. 

WP5. Energy Transformers (Wärtsilä, ScandiNAOS, S-MAN, Stora Enso, Göteborg Energi) 
21 Person-Months, duration Month 0-37, report delivered Month 37. 
 
The purpose of this WP is to identify and evaluate technologies and demonstrate how to serve the 
heat recovery methods described in WP4. Alternative use of recovered energy (el-generation, 
propulsion, auxiliary, etc.) is to be investigated and the potential estimated. 

An Organic Rankine Cycle (ORC) based demonstration power plant will be built at the Högsbo 
CHP plant in Göteborg. The existing plant generates 13 MWe and 16 MWheat to the grids. By 
utilizing some of the heat further electricity can be produced. The proposed ORC-unit will generate 
1 MWe more. The ORC will be built as a module and installed in an area inside the existing CHP 
plant. The trials aim for finding the best turbine design, selected fluid and heat transfer components. 

The Högsbo plant is owned by Göteborg Energi AB and operated by Wärtsilä Sweden AB. The 
chosen technology can be applied for ships as wells as for land-based plants. The plant will 
demonstrate that ships will be self-sufficient with respect to power without running auxiliary 
gensets or axial generators only using waste heat. 

Energy transformers include functions such as electrical power generation, mechanical power 
generation, water making, heating and chilling. Second order sub-functions such as heat transfer, 
power generation, power quality control, drive trains and thermal processes will be specified for the 
design case and used in the trade-off. 

Topics of particular interest to the study: 

• Optimisation of ORC-process for use in the design case 
• Improvements in EGB gas cooling systems related to WP4 
• Trade-off between thermal oil and steam as collector and carrier of combustion gas cooling, 

considering integrated ORC and improved EGB-process  
• Trade-off between water making and power generation from waste heat 
• Component compatibility to marine standards and certifications requirements 

 

The purpose of WP5 is to provide a recommendation for best practise in the design case, based on a 
trade-off defined above and how these systems can be applied in WP8.  

WP6. System Impact when Using Wind, Wave and Solar Energy (SSPA, ScandiNAOS, 
Wärtsilä ) 
21  Person-Months, duration Month 0-30, report delivered Month 30. 
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In order to reduce fuel consumption and thereby emissions, attempts have been made in recent years 
to use wind as a complementary propulsion force. The wind energy can be used either as a direct 
propulsion force or to generate electricity. The former is probably the most efficient way to use the 
wind energy on a ship. At present there are a number of methods using this alternative that are 
being explored by different companies and organizations:  

• Kites. Sky Sails (www.skysails.info ) has been quite successful in introducing their kite into 
the market.  This kite is automatically launched and recovered from the forecastle deck of 
the ship and can reduce the fuel costs significantly. 

• Flettner rotors. The Flettner rotor can produce 5-10 times more power than a conventional 
sail with the same area. The technique is relatively well known and has been tested in 
different projects since 1930s. The energy company ENERCON is at present building one 
ship with Flettner rotors. The Greenwave charity (www.greenwave.org.uk) call the Flettner 
rotor the Green Wind Engine. Model wind tunnel tests of the Flettner rotor efficiency will be 
carried out within WP6.  

In both cases there will be a significant unloading of the engine and the propeller in favorable wind 
conditions if the speed of the ship is kept the same as without wind. If the wind energy is obtained 
by wind turbines this problem will not occur, but instead this system will need an electrical 
machinery or use the electrical energy for other purposes onboard. 

In the present project a study will be carried out to investigate the possibilities of using wind energy 
for the proposed ro-ro ship and also for a coastal tanker. In the study a calculation of possible 
reduction in ships’ resistance for different conditions will made. Depending on if the ship is 
equipped with a fixed pitch propeller or a controllable pitch propeller the total efficiency or the total 
fuel consumption will vary.  

In addition to mapping the possible fuel reductions achievable using wind energy,  an economic 
evaluation of the system will also be carried out, taking into account the cost of installation and 
maintenance of the system and possible effects on the ship (more expensive propellers, effect on 
crew, etc.)  For example, iff using Flettner rotors the size and numbers of rotors will influence the 
installation costs significantly, and also the possible gain in decreased resistance. Probably there is 
an optimum level of reduction in resistance taking into account the interaction with propellers and 
engine. The ship has to be able to reach its design speed at all times, even when there is no wind or 
when operating in head winds. 

The expected outcome of the study is guidelines for determining when wind energy can be used 
efficiently with regards to the whole energy system for the two ship types mentioned above.  

WP7 Logistic system analysis (SSPA, ScandiNAOS) 
5 Person-Months, duration Month 6-37, report delivered Month 37. 
More eco-friendly fuels and innovative technologies onboard vessels are important for lower 
emission levels. There are also great possibilities for decreaing the environmental impact of 
waterborne transportation by improving its logistic system. Examples of ways to improve logistics 
include new technologies and methods that increase the handled units per hour in port and advanced 
information systems with high data quality that result in a reduction of the housekeeping activities, 
the empty miles and the turnaround time in port. A shorter turnaround time facilitates lower speed 
at sea for the vessels, increased flexibilities in terms of sailing schedule, and helps with reducing 
port congestion, all of which contribute to a reduction of the environmental impact. Measures aimed 
at increasing the capacity utilisation of carriers and transport units in the intermodal chain can 
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reduce the fuel consumption and ease congestion if the number of vehicle and vessel trips can be 
cut. An efficient sailing schedule is central; significant improvements of both the environmental and 
the economic performance of a fleet are expected from proper routing and scheduling, as it can 
significantly reduce the bunker consumption. 

WP 7 investigates logistic aspects of the waterborne transport system, and deals with how to design 
and operate a greener and more efficient maritime system. The work includes analysis of different 
factors that affect the performance of sea transport and the ship-shore interface, such as faster 
turnaround time, changed speed at sea, fleet management, relationship between ship particulars (e.g. 
length, breadth, draught) and cargo capacity, sizes and duration of shipping contracts, etc. The work 
package includes a description of appropriate measures for reducing emissions from a logistic 
perspective and how to realise them. Suggestions for logistic improvements of sea transport will be 
established and their potential for reducing emissions will be estimated.   

WP8. Demonstration of Findings (ScandiNAOS, SSPA, Wärtsilä, S-MAN, DEC, StoraEnso) 
21 Person-Months, duration Month 20-39, report delivered Month 39. 
 
A key part of this project is the use of the design of the Mk III vessel, as put at the disposal of the 
project by the Swedish Orient Line as a benchmark and test bench for the proposal from the WPs. 
The MkIII design is a further development of the S-Class and the Trans Paper-Class of vessels that 
work in an intermodal transport system for StoraEnso, known for its commercial and  
environmental efficiency.  As the S-Class and Trans Paper-Class ships are generic forerunners to 
the Mk III, they offer opportunities to study and even test – to a certain extent also at full scale – 
important details of proposals of the project and thus ensure realistic and practical arrangements. 
WP 8 will systematically analyse the ideas and proposals of the project, adopt them in the MkIII 
design and compare the results in actual conditions of existing generic ships in a working state of 
the art intermodal sea transport system. 

WP9. Final Reporting, Dissemination and Future Projects (ScandiNAOS, SSPA, Wärtsilä, S-
MAN, DEC) 
11 Person-Months, duration Month 10-40, final report delivered Month 40. 
 
The purpose of the WP9 is to summarise the findings of the other WPs. In particular: 

• Testing of the spatial requirements for the identified equipment in the generic template 
cargo ro/ro representing the state of the art of short sea shipping. 

• Identify areas where further research and development is required to create good 
marine adapted solutions for efficient and clean propulsion and formulate targets for 
this. 

• Formulate development projects to reach the set targets. 
• Organise a seminar at which the results of the work packages are presented together 

with the suggested projects for further development. 
• Present the research results at scientific conferences and in appropriate journals. 

 
A summary of the Person-Months (PM), both VINNOVA contributions (92 PM) and contributions 
from others (44 PM), are shown in the table below. Other project costs and contributions from 
partners and others are also shown. It should be noted that 40% of the total project cost is 
contributed by partners and others and the remaining 60% is requested from VINNOVA.  
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(1) Wärtsilä contributes with Organic Rankine Cycle (ORC) equipment to be tested for 
maritime suitability at the Göteborg Energi HCP plant in Högsbo, Göteborg. Wärtsilä also 
contributes with a scale model of a Flettner Rotor to be tested for energy contributions from 
wind energy. 

(2) StoraEnso contributes with the availability of ORC equipment at Skutskär for measurements 
and analyses. 

(3) Göteborg Energi contributes with the availability for testing ORC with the HCP plant in 
Högsbo, Göteborg, 

(4) Svenska Orient Linien contributes with the design of the MK III Ship Project. 
 
9. Project exploitation and dissemination 
Dissemination of the project results is described in WP9. The project results will be exploited by the 
eight partners of the project consortium consisting of research organizations, design companies, 
suppliers of power and emission reduction solutions and heating systems. Demonstration of the 
results in available power plants and in scale model facilities as well as presentation of a new 
concept ship based on the Mk III vessel are important parts of the exploitation. 
 
10. Risk analysis for the project 
Possible risk factors are: 
-   Lack of competent and experienced personnel: The 12 persons listed in the “Effship 
Personalbilaga” have documented knowledge and long-term experience in the maritime field, 
especially within environmental areas. Even if one or a few experts should leave the EffShip 
project, other experts are available within the partner organisations. 
-   The market for systems and services for reducing the environmental impact from shipping 
disappears: This risk seems to be minimal due to the strong public demand for cleaner transport. 
-  The analysed methods and techniques are outranged by new innovations: This is a risk as always 
in innovative research projects, but the knowledge gained in a project such as EffShip will always 
be of great value.   
 
11. Gender and equality issues 
One female Associate Professor and two female Tech. Lic and PhD Students are participating in the 
EffShip project. The EffShip project will strive for contributing to a better gender balance within 
different sectors of the shipping field, which is highly male dominated today. 


