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95NA-2

Sr. No. 7

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. State how and why the following machinery items are effected when the maximum service speed of a vessel is consistently maintained in heavy weather.

(a) Intermediate shafting,

(b) Propeller shafting,

(c) Shafting coupling bolts,

(d) Main thrust pads.


3. 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.


4. 
 Sketch and describe a stern frame suitable for a ship having a cruiser stern, showing how the frame is attached to the adjoining structures. State materials used together with their properties.

5. Sketch and describe the construction of the fore part of a ship having a bulbous bow, showing the internal structure. State the advantages claimed for this type of bow construction.

SECTION - 2

6. A ship 90 m long displaces 5200 tonne and floats at draughts of 4.95 m forward and 5.35 m aft when in sea water of 1023 Kg/m3. The waterplane area is 1100m2, GML 95m, LCB 0.6m forward of midships and LCF 2.2m aft of midships. Calculate the new draughts when the vessel moves into fresh water of 1002 Kg/m3 


7. When a propeller of 4.8m pitch turns at 110 rev/min, the apparent slip is found to be –s% and the real slip +1.5s%. If the wake speed is 25% of the ship speed, calculate the ship speed, the apparent slip and the real slip.


8. A ship of 5000 tonne displacement has a KM of 6.4m. When 5 tonne are moved 15m across the ship a pendulum 6m long has a deflection of 12cm. A double bottom tank 7.5m long, 9m wide and 1.2m deep is half-full of seawater. Calculate the KG of the light ship.


9. A box barge 30m long and 9m beam floats at a draught of 3m. The centre of gravity lies on the centreline and KG is 3.50m. A mass of 10 tonne, which is already on board, is now moved 6m across the ship.

(a) Estimate the angle to which the vessel will heel, using the formula:

GZ = sin( (GM + ½ BM tan2()

(b) Compare the above result with the angle of heel obtained by the metacentric formula.


10. A bulkhead is in the form of a trapezoid 13m wide at the deck, 10m wide at the tank top and 7.5m deep. Calculate the load on the bulkhead and the position of the centre of pressure if it is flooded to a depth of 5m with seawater on one side only.
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