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• DESIGN: COMBINATION OF CURRENT RULES &  

   FUTURE DEMANDS AND EXPECTATIONS 

 

• COMPROMISE BETWEEN REQUIRED FUNCTIONS,  

  AVAILABLE SOLUTIONS AND COSTS OF  

  CONSTRUCTION 

 

• INNOVATIVE DESIGN: HOW SHIP OR OFF-SHORE  

  CONSTRUCTION  WILL PERFORM DESIGNED  

  FUNCTIONS IN COMPARISION TO FAMILAR VESSELS  

 

• INNOVATIVE MEASUREMENTS: FUEL CONSUMPTION,  

  DEADWEIGHT, ENDURANCE, ENVIRONMENT IMPACT,  

  SAFETY OF CREW AND CARGO 

 

• INNOVATIVE DESIGN BASED ON R&D RESULTS 
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SELECTED ISSUES OF RESEARCH AND  

DESIGN OF INNOVATIVE SHIPS AND OFF+SHORE  

STRUCTURES 

 

• ENERGY EFFICIENCY DESIGN INDEX 

 

• EMISSIONS TO ENVIRONMENT  

 

• FUELS AND INNOVATIVE PROPULSION SYSTEMS 

 

• CREW COMFORT 

 

• NOISE AND VIBRATION INFLUENCE ON ENVIRONMENT 
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ENERGY EFFICIENCY DESIGN INDEX 

 

• LEGAL REGULATION IMO RESOLUTION A.963(23) CONCERNING  

  REDUCTION OF GREENHOUSE GAS EMISSION 

 

• VALID FROM JANUARY 1th, 2013  

 

• REQUIRED FROM ALL SHIPS AND OFF-SHORE VESSELS  

  OPERATING FROM JULY 1th, 2015 

 

• EEOI AND SEEMP SHOULD BE IMPLEMENTED (DEMONSTARTORS  

  HOW IS IMPLEMENTED ENERGY EFFICIENCY PLAN) 

 

• MBI AND MBM SHOULD BE IMPLEMENTED (EMISSION TRADING  

  INSTRUMENTS) 
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author: Panos Zachariadis, Technical Director, ABCML  
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WHAT MEANS EEDI ?  IT’S SIMPLY DESCRIBED BY FOLLOWING FORMULA:  

TRANSLATED INTO POLISH / ENGLISH:  
EEDI (ENERGY EFFICIENCY DESIGN INDEX ) IT’S A MEASURE OF CO2 

EMISSION IN REFERENCE TO WORK PERFORMED BY THE SHIP, I.E.: 

          

                AMOUNT OF EMISSED CO2 

EEDI =  

                TRANSPORT CAPACITY 
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PURPOSE OF EEDI INTRODUCTION: 

 

• TO DEFINE MINIMUM EFFICIENCY FROM NEW BUILDED SHIPS 

• PROMOTION OF ECO-FIRENDLY SOLUTIONS 

• REDUCTION OF CO2 EMISSIONS 

• COMPARISION OF SHIPS (EQUAL BY THE TYPE) 

 

SCOPE OF USE:  

 

• MERCHANT SHIPS 

• PASSENGER VESSELS 

• CONVENTIONAL DIESEL PROPULSION SYSTEM 

 

 

 METHODOLOGY OF COMPUTATION: 

 

• IMO MEPC.1/CIRC.681, INTERIM GUIDELINES ON THE METHOD OF  

  CALCULATION OF THE ENERGY EFFICIENCY DESIGN INDEX FOR NEW SHIPS 

 

• IMO MEPC.1/CIRC.682 INTERIM GUIDELINES FOR VOLUNTARY   

  VERIFICATION OF THE ENERGY EFFICIENCY DESIGN INDEX 
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DETERMINATION OF THE CO2 EMISSION IS AN EXPOTENTIAL FUNCTION OF 

THE CARGO AMOUNT AND DEPENDS FROM EFFICIENCY OF MAIN 

PROPULSION SYSTEM (INCLUDING GENERATORS) INCLUDING REAL SPEED 

OF THE VESSEL. 
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ENERGY EFFICIENCY DESIGN INDEX – IMPACT ON 

DESIGN ISSUES 

 

DURING DESIGN EXECUTION, DESIGNER MUST TAKE INTO ACCOUNT 

INNOVATIVE PROPULSION SYSTEMS 

 

• REDUCTION OF MAIN ENGINES POWER 

• REDUCTION OF ELECTRIC GENERATOR POWER 

 

SCOPE OF RESEARCH WORKS PERFORMED BY CTO S.A. IN DETERMIANTION 

OF EEDI INDEX: 

 

• HULL OPTIMISATION ( RESISTANCE AND POWERING) ACCORDING TO EEDI  

• NUMERICAL SIMULATIONS 

• MODEL TESTS 

                 



R&D DEPARTMENT - SHIP HYDROMECHANICS DIVISION 

LARGE TOWING TANK  

size: 260 m x 12 m x 5,8 m fitted out with a towing carriage  

of a maximum speed of 12 m/s and a wave generator 
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FLUENT and STAR CCM+ commercial solvers 

viscous flow computations with free surface and dynamic trim 

R&D Department - Ship Hydromechanics Division 

CFD tools  

ICEM preprocessing 

 modeling of numerical mesh for calculations 
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NUMERICAL SIMULATIONS   
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EMISSIONS TO ENVIRONMENT 

 

SEVERAL IMO RESOLUTIONS AND EU DIRECTIVES TO PREVENT FROM 

GREENHAUSE GAS EMISSION FROM THE SHIPS. 

 

• IMO RESOLUTION 176(58), OCTOBER 2008 „CONTROL EMISSION FROM THE  

 SHIPS” 

 

• IMO RESOLUTION NO. 14 TO MARPOL – DEFINITION OF AREAS WITH LIMITED 

EMISSION (BALTIC SEA, NORTH SEA INCLUDING CHANNEL LA MANCHE), MAY 

19th 2006 WITH MODIFICATION FROM NOVEMBER 21th, 2007 

 

•DIRECTIVE 1999/32/WE INCLUDING AMENDMENT 2005/33/EC OF THE 

EUROPEAN PARLIAMENT AND OF THE COUNCIL RELATING TO A REDUCTION 

IN THE SULPHUR CONTENT OF CERTAIN LIQUID FUELS LAYS DOWN THE 

MAXIMUM PERMITTED SULPHUR CONTENT OF HEAVY FUEL OIL, GAS OIL AND 

MARINE GAS OIL USED IN THE COMMUNITY, VALID FROM JANUARY 01th, 2010 
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ROADMAP TO ACHIEVE THE GOAL IN THE FUTURE 

EMISSIONS TO ENVIRONMENT 

 

Source: WARTSILA  
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FUELS AND INNOVATIVE PROPULSION SYSTEMS 

 

BECAUSE OF IMO REGULATION, IN CURRENT MOMENT FOR SHIPS 

OPERATING ON NORTH SEA AND ON BALTIC SEA, FOLLOWING FUELS ARE 

USED:  

 

• LSDO (LOW SULPHUR DISTILATE OIL) 

• LSHFO (LOW SULPHUR HEAVY FUEL OIL ) 

• LNG 

 

STARTING FROM 2015 WE EXPECT FOLLOWING GREEN FUELS WILL BE USED 

ON BOARD OF THE SHIPS: 

 

• BIODIESEL 

• HYDROGEN 

• SYNTHETIC FUELS 

• LNG (IN LARGE SCALE) 
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 BENEFITS FROM LNG AGAINST LSMDO 

Source: WARTSILA, ROLLS-ROYCE  
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EXAMPLES OF INNOVATIVE MAIN PROPULSION SYSTEM,  FUEL – LNG, 

SYSTEM DEVELOPED BY WARTSILA. SUCH SOLUTION MET REQUIREMENT OF 

INTERNATIONAL GAS CARRIED CODE AND INTERNATIONAL GUIDELINES LNG 

AS SHIP FUEL. 

Source: WARTSILA  

DECREASING OF ENGINE ROOM SIZE, ALLOW TO USE 

GAS TANK INSIDE HULL OR ONBOARD OF THE SHIP 
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CREW COMFORT 

THE INTERNATIONAL LABOUR ORGANIZATION (ILO) IS THE UNITED NATION’S 

(UN) SPECIALIZED AGENCY THAT SEEKS THE PROMOTION OF SOCIAL 

JUSTICE AND INTERNATIONALLY RECOGNIZED HUMAN AND LABOR RIGHTS.  

 

THE ILO PROVIDES LEGAL INSTRUMENTS AIMED AT PROTECTING AND 

IMPROVING WORKING CONDITIONS, INCLUDING THOSE OF SEAFARERS. 

RECENTLY, THE INTERNATIONAL LABOUR ORGANIZATION PRODUCED THE 

MARITIME LABOUR CONVENTION, 2006 (MLC) WHICH WAS ADOPTED DURING 

THE 94TH SESSION OF THE ILO ON FEBRUARY 23, 2006.  

 

THE MLC PROVIDES A COMPREHENSIVE CODE REGARDING SEAFARERS’ 

RIGHTS, AND THE OBLIGATIONS OF STATES AND VESSEL OWNERS WITH 

RESPECT TO THESE RIGHTS. THE MLC INCORPORATES THE FUNDAMENTAL 

PRINCIPLES OF MANY ILO CONVENTIONS AND UPDATES STANDARDS OF 68 

EXISTING ILO CONVENTIONS INTO ONE DOCUMENT.  

 

KEY ISSUES: 

 

• WHOLE-BODY VIBRATION 

•NOISE 

• INDOOR CLIMATE 

•LIGHTNING 
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CREW COMFORT – SPECIFIC REQUIREMENTS 

Lighting Criteria for Seafarer Accommodations Spaces 
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SCOPE OF RESEARCH AND DESIGN WORKS PERFORMED BY CTO S.A. 

RELATED TO CREW COMFORT ISSUES: 

 

• DESIGN OF COMPARTMENTS AND ACCOMODATION INCLUDING  

  LIGHTNING / HEATING AND VENTILATION SYSTEMS 

 

• NUMERICAL ANALYSES OF NOISE AND VIBRATION 

 

• HEATING AND VENTILATION ANALYSES 
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NOISE AND VIBRATION INFLUENCE ON ENVIRONMENT 

Source: DNV  
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NOISE AND VIBRATION INFLUENCE ON ENVIRONMENT 

Source: DNV  
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VIBRATION INFLUENCE ON ENVIRONMENT – DESIGN 

REQUIREMENT ISO 6954:200 
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NOISE AND VIBRATION INFLUENCE ON ENVIRONMENT 

Source: DNV  



Company Description                                   © CTO S.A., 2013  

Noise and vibration 

predictions 

onboard a ship 
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ANSWERS ON FORMULATED ABOVE QUESTIONS AND 

ISSUES ARE IN FORM OF .... 
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EXAMPLES OF INNOVATIVE DESIGN AND 

CONSTRUCTION SUPPORTED BY POLISH R & D 

INSTITUTION 
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www.cto.gda.pl 

Centrum Techniki Okrętowej 

Spółka Akcyjna 

Ship Design And Research Centre S.A. 

 

Certified by  
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