[image: image1.png]
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Sr. No. 6
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 (2004)                                                            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. 
(a)  With reference to the underwater surface of  a ship’s hull:

(i) Describe a hull plate roughness analyzer system;

(ii) State the significance of the roughness profile and compare the typical roughness values for a new ship and a ship eight years old.

2. 
With reference to membrane tanks for the carriage of liquefied gas at very low temperatures:

(a) Describe with the aid of a sketch ONE method of building up the insulation;

(b) State with reasons the alloy, which is used for the membrane.

(c) Describe with the aid of a sketch how the tanks are located and supported:

(i)   Longitudinally;


(ii) Transversely.

3. 
With reference to dry docking, define the responsibilities of the Second Engineer:

(a) Prior to docking;

(b) Whilst the vessel is in dry dock;

(c) Prior to flooding and leaving the dock.


4. 
With regard to ship construction details for transverse watertight bulkheads:-

(a) State how the bulkheads are tested for water tightness.

(b) If it is necessary to penetrate the bulkhead, precaution must be taken to ensure that the watertight integrity and the strength of the bulkhead is maintained. With this in mind, describe, using simple sketches, how the following pass through bulkheads.

(i) Main transmission shaft.

(ii) Electrical cables.

(iii) Fuel oil transfer pipes.

(iv) Air and sounding pipes.

5.
Sketch and describe the construction of collision bulkhead of a large tanker.  Include principal 

dimensions in the sketch.
SECTION – 2
6.
A ship whose length is 110 m has MCTI cm 55 tonne m: TCP9; LCF 1.5m forward of midships and floats at draughts of 4.20m forward and 4.45m aft.

Calculate the new draughts after the following masses have been added:

                                                    20 tonne 40 m aft of midships

                                                    50 tonne 23 m aft of midships

                                                    30 tonne 02 m aft of midships

                                                    70 tonne 06 m forward of midships

                                                    15 tonne 30 m forward of midships.

7. 
A ship 120m long has draughts of 6.6m forward and 6.9m aft. The TPC is 20, MCTI cm 101 tonne m and the centre of flotation 3.5m aft of midships. Calculate the maximum position aft at which 240 tonne may be added so that the after draught does not exceed 7.2m.

8. 
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.

9. 
The ½ ordinates of a waterplane at 15m intervals, commencing from aft, are 1, 7, 10.5, 11, 11, 10.5, 8, 4 and 0m. Calculate:

(a) TPC

(b) Distance of the centre of flotation from midships

(c) Second moment of area of the waterplane about a transverse axis through the centre of  

      flotation.

10. 
A watertight bulkhead 7.5m high has vertical stiffeners 0.75m apart, connected at the bottom by brackets having 10 rivets 20mm diameter in each arm. The bulkhead is flooded to the top on one side only with seawater. Calculate:

(a) shearing force at top and bottom

(b) position of zero shear

(c) shear stress in the rivets.

Draw the load and shearing force diagrams.
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