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95NA-2

Sr. No. 4

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
  N.B. -        (1) Attempt  SIX questions only, with a minimum of TWO Questions from each Part.

     (2) All questions carry equal marks.

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

Part - 1

1. (a) Classification Society regulations draw attention to the importance of good design and a high standard of  workmanship in the fitting and repair of bilge keels.

(i) Describe how the design and method of attachment reduces the possibility of damage to the shell plating,

(ii) State the authority that must be afforded the opportunity to inspect the fitting and repair.

(iii) State what non-destructive testing is carried out.

(b) State why bilge keels do not extend for the full length of a ship.



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




2. (a) State FOUR sources of excitation that may induce vibration into the main hull girder.

(b) Suggest methods for reducing the vibration levels induced by EACH of the exciting forces in (a).  


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. Keeping the draft of a Ship at, or below the load line mark, insures the unit will have adequate _______________.

(a.) reserve ballast

(b.) reserve buoyancy

(c.) lightweight displacement

(d.) critical motion

Justify Your Answer  stating why the other options are not appropriate.











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  stating why the other options are not appropriate.









6. 
 Detail the spaces in a ship in which you would expect to find foul or toxic gases or insufficient fresh air to support life. Give a reasoned explanation of the origin of the gases or lack of fresh air. 

PART - 2

7. The speed of a ship is increased to 18% above normal for 7.5 hours, then reduced to 9% below normal for 10 hours. The speed is then reduced for the remainder of the day so that the consumption for the day is the normal amount. Find the percentage difference between the distance travelled in that day and the normal distance travelled per day.


8. The following information relates to a model propeller of 400mm pitch:

Rev / min                             400              450                 500                 550                    600 

Thrust                N               175                 260                 365                 480                  610

Torque         Nm                 16.8                22.4                28.2                34.3                 40.5

(a) Plot curves of thrust and torque against rev/min

(b) When the speed of advance of the model is 150 m/min and slip 0.20, calculate the efficiency.


9. A ship of 12000 tonne displacement has a rudder 15m2 in area, whose centre is 5m below the waterline. The metacentric height of the ship is 0.3m and the centre of buoyancy is 3.3m below the waterline. When travelling at 20 knots the rudder is turned through 300. Find the initial angle of heel if the force Fn perpendicular to the plane of the rudder is given by:

                                                 Fn = 577 Av2 sin( N

Allow 20% for the race effect.


10. A box barge 45 m long and 15 m wide floats at a level keel draught of 2 m in sea water, the load being uniformly distributed over the full length. Two masses, each of 30 tonne, are loaded at 10 m from each end and 50 tonne is evenly distributed between them. Sketch the shear force diagram and give the maximum shear force.


----------------------X------------------
