
1 ai) With the help of diagrams, illustrate the various stability conditions of a vessel at rest 

 

 

 

 

 

 

 

 

 

 



ii) What is meant by an angle of loll, and how do we correct this condition? 

 

 

 

 

 



1b) Discuss the differences between Length Overall (LOA), Length Between Perpendiculars (LBP) 

and Registered Lengths along with their practical applications. 

Length Overall (LOA) – Length of vessels as measured over all extremities; used for commercial use – 

stowage for cargoes 

Length Between Perpendiculars (LBP) – Distance between the forward and aft perpendiculars 

measured along the summer load line; stability calculations 

Registered Lengths – measured from head of the stem (FWD) to the head of the stern post (AFT). It 

is the official length in the ship registration by flag states. Used in documents relating to the 

ownership and matters related to ship business – ie. Taxes 

2a) The shipping industry is making significant headway towards greener marine environment. As 

prevailing, the maritime industry is taking advantage of the latest technologies to target lowest 

possible zero global pollution. 

Discuss any two technologies as related to the above 

 

Explain any two above 

 

 

 

 

 

 



b) Discuss the following statement: “For autonomous shipping to gain regulatory and societal 

acceptance, this technology must be at least as safe as traditional ships”
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c) The maritime industry is experiencing rapid advancements in technological innovations with 

significant impacts on ports and terminals. List down four port technologies in this respect 

1) Drone technology 

2) Internet-of-Things (IOT) 

3) 5G 

4) Augmented Reality 

3a) Explain the principles of an internal combustion engine. What is the overall efficiency of a marine 

diesel engine and the typical value of energy content of marine fuel? 

 

48-55% efficiency 

 

 

 

 

 

 

 

 

 



3b) Describe with a schematic diagram how the chemical energy of marine fuel is transformed into 

other useful energies including the WHR (waste heat recovery) 

 

3c) The average temperature of all the units of an engine is 300 degC. The same exhaust before 

the turbocharger registers temperature of 350 Deg C. Explain the reason. 

The gas that leaves the exhaust valve is 300 degC and it gets blocked by the turbocharger fan blade. 

Since energy cannot be destroyed or created, the kinetic energy converts into heat energy – thus 

increasing its temperature to 350 degC. 

 

 

 

 

 

 

 

 

 



d) The temperature difference of exhaust gas inlet of two turbochargers of the same engine is 

350degC and the gas outlet temperature of turbocharger A is 250 deg C and that of turbocharger B 

is 300 deg C. Which turbocharger is running more efficiently? Explain the reasons of lower 

efficiency of the turbocharger in question. 

   

Turbocharger A is running more efficiently as it converted more heat energy into kinetic energy; thus 

the lower temperature 

4a) The operation cost of a ship (OPEX) is comprised of various expenses. What typical percentage 

of the OPEX is attributed to the fuel? 

50-60% 

4b) Every ship has an SEEMP, which sets a goal of reducing emission as per EEOR. To reduce EEOI, 

the plan is made of various energy efficiency savings initiatives called energy saving levers. 

Describe at least two operational energy saving initiative with appropriate mathematical 

equations and graphs where applicable. 

Slow-steaming 

Hull Cleaning 

 

 

 

 

 

 

 

 

 

 



4c/d) Show with the mathematical formula, what percentage of reduction of the daily fuel 

consumption of a ship would be, if the speed is reduced from 22 knots to 20 knots. 

 

4e) Every newly built ship must have an EEDI. Ships with lower EEDI are more efficient, have lower 

consumption and are in good demand in the charter market. Describe two features, fittings and/or 

PIDs of the ship which could contribute to the lower EEDI. 

 



 

 



 

 

 

 

 

 

 

 

 



5a) Explain the advantages and disadvantages of 2 stroke and 4 stroke diesel engines 

 

 

 

 

 

 

 

 

 



b) sketch and describe the principle of a freshwater generator 

 

 

c) identify and describe two applications of digitalization in shipping 

 



 

 



 


