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NB : (1)Answer SIX  Questions Only

       (2)All Questions carry equal marks

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

1. You have been appointed as the Second Engineer of an older vessel which is in dry-dock and recently been purchased by your shipping company.  Describe, in a letter to the Engineering Superintendent, your inspection to ensure that the conditions of assignment are satisfactorily complied with.




2. Sketch and describe a pneumatic control system for controlling temperature of main engine lubricating oil at outlet of the cooler and – 

(a) Explain why air supplied to a pneumatic control system must be free from dust and water ;

(b) Describe how the above impurities are removed ;

(c) State the possible consequences if the air supply is contaminated.


3. Explain why regular testing of water in auxiliary boilers is desirable. For each test normally carried out, state -  

(a) Reasons for making the test,

(b) Acceptable values for any particular type of auxiliary boiler,

(c) Action required when measured values differ appreciably from desired values.


4. Electrical power is provided from an alternator driven by a main engine, which is coupled to a controllable pitch propeller.

(a) Using a sketch to illustrate your answer, describe a suitable governor for the main engine.

(b) Give an account of the governor action to increase the power delivered by the engine in response to a large electrical load increase while also restoring and maintaining the correct frequency.




5. .With reference to rotary vane steering gear:

(a)
(i)  state the symptoms that would indicate leakage across vane seals;




(ii)  explain how reversal of bridge control results in the rudder moving from

       port to starboard (or vice-versa). 






(b)  State the steering gear tests that should be carried out before a voyage begins.


6. 
 Discuss the means by which corrosion of the following may be limited by manufacturers and ship's personnel respectively: - 

(a) Internal and external surfaces of auxiliary steam lines. 

(b) External surfaces of auxiliary boilers.

(c) Water boxes of sea water coolers and condensers. 

(d) Main sea water inlet lines. 

7. (a)   Briefly explain the term metal fatigue and further explain how fatigue failure occurs.

(b) State the difference between high stress/low cycle and low stress/high cycle fatigue giving an example of each.

(c) State how defects in the metal can influence the expected safe life of a component.

(d)   State how fuel injection timing and cylinder power balance can influence the possibility of fatigue cracks developing in the bedplate.



8. In the Ship construction portfolio, materials which do not conform to any class or statutory  specifications must also include the ____________.

(A) chemical and physical properties of the material

(B) name of the alternative standard or specification

(C) the class or statutory specification the material approximates

(D) manufacturer or origin of the material

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


9. 
 State a suitable material and the physical properties which influence its selection for the following piping systems: - 

(a) Tele-motor transmission

(b) High-pressure CO2. 

(c) Large diameter-sea water circulating line. 

Sketch and describe a suitable joint in each case. 
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