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(Time allowed - 3hours)

India (2003)                                                              Morning Paper                              Total Marks  100
NB : (1)Answer SIX  Questions only.

       (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.

1. You have been appointed as Second Engineer on a dry cargo vessel recently purchased by your shipping company.  The company superintendent requests that you examine the vessel with a view to increasing its deadweight capacity without altering the ship’s length. Outline the suggestions that you would make, justifying your proposals.


2. It is important to maintain the quality of lubricating oils in main and auxiliary diesel engines.

(a) Discuss critically the methods used to maintain crankcase oils on the various ships in which you have served.



(b) Drawing conclusions from (a) state, as Chief Engineer, your intended method of maintaining crankcase oil quality.

3. (a) State, with reasons, the causes of fatigue cracking of engineering components.

(b) State, with reasons, how material and design defects can influence fatigue life.

(c) With reference to engine bed plate transverse girders explain how the incidence of fatigue cracking can be minimized.

4. With regard to membrane wall construction in main boilers:

(a) State the reasons for its introduction.

(b) State, with reasons, the main factors that govern the relationships between the pitch, diameters 
 and thickness of the tubes used.

(c) Describe how large membrane panels are supported and prevented from vibrating.

(d) Explain why the water treatment used in this type of boiler is considered to be more critical  
 than in the tangent tube construction.

5. (a)  Sketch a watertight door and frame showing the manner of attachment to the bulkhead and the additional  reinforcement carried by the bulkhead to compensate for the aperture. 



(b)  Explain how watertightness of the door and frame mating surfaces is ensured with an 
hydrostatic pressure tending to force the faces apart.







(c)  (i)  Describe the means of closing the door;







      (ii)  State the number of closing stations and the position of each.





6. 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.


7. How does the cargo pumping system of a product carrier differ from that of a tanker? Sketch the cargo pumping system of product carrier.

8. (a)  Describe a vacuum sewage system.

      (b)  With reference to the system described in A.8(a):


(i)  State ONE advantage of the system;


(ii)  State why a holding tank may be required to be fitted to the system;



(iii)  State the problems resulting from the retention of untreated sewage in a holding tank.

9. (a)  Explain the action of EACH of the following metallurgical mechanisms:


(i)  Creep;


(ii)  Brinelling;


(iii)  Fretting;


(iv)  Fretting corrosion.

(b) State, with reasons, where EACH of the mechanisms in Q.9(a) may occur in a ship propulsion

         system.
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