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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS II

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                        Afternoon Paper
     

                         N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                           (2) All questions carry equal marks.

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

1. During an inclining experiment a vessel of 430 tonne displacement was heeled by moving an added mass of 1.5 tonne a distance of 6m across the deck. The pendulum was 5.5m long and the deviation was found to be 0.3m.

(a) If the transverse metacentre is 4m above the keel, calculate the KG at the time of the experiment.

(b) The vessel as inclined was incomplete and the following masses are to be added or deducted:

To add :  20 tonne at 4.3m above keel.

To deduct : 7 tonne at 3.7m above keel.

        Calculate the light displacement and KG of the ship.

2. A vessel 106m long has a plan view, which is constant throughout the depth. The half ordinates at equally spaced sections being :

0.12, 2.20, 4.60, 6.70, 7.80, 8.20, 7.80, 6.70, 4.60, 2.20 and 0.12m.

If the vessel is originally floating at a draught of 3m determine the new draught, if a midship compartment 21.2m long is opened to the sea.

3. The half ordinates of a wall sided double bottom tank measured at intervals of 3m are 9.8, 6.5, 4.5 and 2.0 meters,

The tank is divided longitudinally at centre line. Calculate--

(a) area of tank on one side

(b) position of the centroid from centre line.

4. Estimate the grain capacity of a ship of length 120m breadth19m, depth 9.5m draught, 7.35m block coefficient 0.72; 1/6 (sheer forward + sheer aft) = 0.65m; ½ camber = 0.18m; double bottom depth + ceiling = 1.07m.

5. A ship in the load condition has a displacement of 16,420 tonnes, draught 7.4m Cb = 0.66, Cw = 0.767. Estimate the draught for a displacement 8800 tonnes.

6. A shipyard proposes to build a tanker for which it needs to estimate the amount of steel that would go in for its construction. In order to make a fair guess of the steel required you may make any assumptions of values that would be necessary to calculate the steel weight and then estimate the steel weight for the tanker of designed, length 265m, breadth 41.25m, depth 22m and block coefficient 0.80.

Section B

7. With reference to double plated hollow rudders: 

(i) State the merits of this type of rudder compared to the single plate rudder.

(ii) State two methods of protecting the rudder from internal corrosion; 

(iii) Describe how the ship and its performance would be affected by a cracked rudder plate which allows the ingress of seawater.

8. Sketch a ship's stern frame, showing how it is connected to the ship's structure and detailing the special ship's plates to which it is attached.

(a) State the material used to manufacture the sternframe. 

(b) Explain why corrosion is a problem and how it is prevented.

9. (a) Describe with a sketch how an aluminium superstructure is attached to the steel deck, indicate all materials used. 

(b) Discuss the use of aluminium for ship construction, explaining its advantages and disadvantages.
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