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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 (2003)                                                            Afternoon Paper                              Total Marks  100
NB : (1)Answer SIX  Questions : 



SECTION -1 :- Answer atleast TWO  Questions



SECTION -2 :- Answer atleast TWO  Questions

       (2)All Questions carry equal marks

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

       (4) Illustration of an Answer with clear sketches / diagrams carries weightage.

SECTION - 1

1. With reference to Roll-on, Roll-off ferries:

(a) Describe the problem of free surface effect;

(b) Explain how it is intended that water should be cleared from car or cargo decks;

(c) Describe possible methods for improving the stability and survivability of these vessels.


2. (a) With the aid of a sketch describe the method of attachment for a bilge keel and hence explain what protection is made to reduce the possibility of the shell being punctured in the event of damage to the keel.

(b) State why the keel does not extend for the length of the ship. 

(c) evaluate the effectiveness of bilge keels for large wall sided vessels.


3. (a) Describe the double bottom and framing arrangement used in the machinery space to cope up with the concentrated loads and vibration, together with shaft and thrust block support. 

(b) Give reasons for the choice of thrust block position.  


4. With reference to the prevention of hull corrosion discuss:

(a)  Surface preparation and painting of new ship plates.






(b)  Design of the ships structure and its maintenance.







(c)  Cathodic protection by sacrifical anodes, of the internal and external areas of the ship.



5. The horizontal distance between the vertical lines of action of gravity and the buoyant forces is called the ___________.

(A) righting arm

(B) metacentric height

(C) metacentric radius

(D) height of the center of buoyancy

Justify  your Answer with adequate reasoning and state why the other alternatives were ruled out.

SECTION - 2

6. A ship 150m long floats at draughts of 8.20m forward and 8.90m aft. MCTI cm 260 tonne m, TPC 28 and LCF 1.5m aft of midships. It is necessary to bring the vessel to an even keel and a double bottom tank 60m forward of midships is available. Calculate the mass of water required and the final draught.



7. A vessel of constant triangular cross-section floats apex down at a draught of 4m, the width of the waterplane being 8m, when its keel just touches a layer of mud having relative density twice that of the water. The tide now falls 2m. Calculate the depth to which the vessel sinks in the mud. 


8. A ship of 8000 tonne displacement, 110 m long, floats in sea water of 1.024 t/m3 at draughts of 6 m forward and 6.3 m aft. The TPC is 16, LCB 0.6 m aft of midships, LCF 3 m aft of midships and MCT1 cm 65 tonne m. The vessel now moves into fresh water of 1.000 t/m3. Calculate the distance a mass of 50 tonne must be moved to bring the vessel to an even keel and determine the final draught.


9. The mean pressure referred to the L.P.cylinder is 2.3 bar at 80 rev/minimum. Calculate the mean pressure and rev/minimum if the power is increased by 33.1%.



10. A triangular bulkhead is 5m wide at the top and 6.5 m deep. When flooded with sea water on one side only the load on the bulk head is 500 kN. Calculate the height of the water level relative to the top of the bulkhead.
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