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EXAMINATION OF MARINE ENGINEER OFFICER

Function:  Controlling the Operation of The Ship & Care for Persons on Board  at Management Level
NAVAL ARCHITECTURE

M.E.O. Class II

                     (Time allowed - 3hours)

India (2002)                                                          Afternoon Paper                                Total Marks  100
NB : (1)Answer SIX  Questions : 



SECTION -ONE :- Answer atleast TWO  Questions



SECTION -TWO :- Answer atleast TWO  Questions

       (2)All Questions carry equal marks

       (3)Neatness in handwriting and clarity in expression carries weightage

SECTION - 1

1. (a)   Describe a method for the attachment of bilge keels.

(b) State THREE reasons for not extending bilge keels the entire length of the vessel.

(c) Explain TWO principles of roll damping that bilge keels exploit.




2. (a)  State the advantages of using steam turbine propulsion power for vessels carrying L. N. G. cargo

(b)  With regard to the use of `L.N.G. cargo as boiler fuel explain:




(i) The safety precautions relating to the gas pipeline supplying the boiler and burning the gas in the boiler;

(ii) The means of getting rid of excess gases during loading or discharge.


3. Describe the arrangement of tank top and double bottom in the machinery space making 

particular reference to the structure and scantlings below the main engine. Show the method 

adopted in the arrangement of D.B. tanks to avoid contamination of fresh water, fuel oil and 

lube  oil stored in D.B. tanks.



4. When a floating Vessel inclines to an angle slightly greater than the angle of loll, it will ____________.

(a) capsize

(b) incline further

(c) flop to the other side

(d) return to the angle of loll

Briefly Justify Your Answer


5. Damage stability of a Ship is the stability _____________.

(a) which exists when the wind speed is less than 50 knots

(b) before collision

(c) after flooding

(d) at survival draft

Briefly Justify Your Answer



SECTION - 2

6. The righting levers of a ship, for an assumed KG of 3.5m, are 0, 0.25, 0.46, 0.51, 0.39, 0.10 and –0.38m at angles of heel of 0, 150, 300, 450, 600, 750 and 900 respectively.

When the ship is loaded to the same displacement the centre of gravity is 3.0m above the keel and the metacentric height 1.25m. Draw the amended curve of statical stability.


7. A ship of 22000 tonne displacement is 160m long, MCTI cm 280 tonne m, waterplane area 3060 m2, centre of buoyancy 1m aft of midships and centre of flotation 4m aft of midships. It floats in water of 1.007 t/m3 at draughts of 8.15m forward and 8.75m aft.

Calculate the new draughts if the vessel moves into seawater of 1.026 t/m3.


8. A 6m model of a ship has a wetted surface area of 7m2, and when towed in fresh water at 3 knots, has a total resistance of 35N. Calculate the effective power of the ship, 120m long, at its corresponding speed.

n = 1.825: ( from formula: SCF = 1.15


9. A ship of 10000 tonne displacement has KM 8m and GM 0.6m. A rectangular double bottom tank is 1.5m deep, 18m long and 15m wide. Assuming that KM remains constant, determine the new GM when the tank is now:

(a) filled with seawater

(b) half-filled with seawater.


10. A box-shaped vessel is 20 m long and 10 m wide. The weight of the vessel is uniformly distributed through out the length and the draught is 2.5 m. The vessel contains ten evenly spaced double bottom tanks, each having a depth of 1 m.

Draw the shear force diagrams:

(a) with No.1 and No.10 tanks filled

(b) with No.3 and No.8 tanks filled

(c) with No.5 and No.6 tanks filled.

Which ballast condition is to be preferred from the strength of point of view?
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