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1. With reference to a central cooling system: 

(a) Sketch a line diagram of a typical system; 

(b) Describe the system., 

(c) State the advantages of the system.

2. With regards to main transmission shaft flange coupling arrangements:

(a) Sketch a hollow type coupling bolt and the hydraulic head/nut and loading rod which are used to fit it;

(b) Describe how the bolt is fitted., 

(c) State the advantage of the hollow coupling bolt as compared to the traditional type of coupling bolt.

3. (a) Describe a transverse bow thrust unit using a controllable pitch propeller. Mention should be made of how it is supported and how the strength of thrust and reverse thrust are achieved. 

(b) State. with reasons, a suitable prime mover for the controllable pitch propeller. 

(c) State whether the thrust unit delivers a relatively low  pressure head with high volume output or high pressure head with low volume output.

4. Reverse osmosis is the modern alternative for shipboard production of drinking water.

(a) Describe using simple diagrams if necessary, the principle of reverse osmosis. 

(b) (i) Sketch a line diagram showing a single pass system for producing fresh water from sea water.

       (ii) Describe such a system.

5. (a) Briefly describe a pump of the type that is installed in an hydraulic system for deck machinery.

     (b) (i) Explain the possible causes of contamination in the hydraulic system.

          (ii) State the likely results of this contamination.

         (iii) Explain how such contamination can be monitored.

6. (a) Draw a line sketch of a system used as an alternative to low pressure                  evaporator for producing water on board ship? 



(b) Explain its working principle. 




(c) What are its inherent advantages & limitations? 





7. (a) Draw centrifugal pump performance curves showing the throughput range for optimum efficiency.

(b) Compare performance curves of centrifugal and positive displacement pumps and explain the effect of heating oil cargo on pumping operation. 

8. (a) Discuss the validity of the view that the provision of fixed, inert gas systems for the protection of  engine room spaces is expensive, hazardous and totally unnecessary since the combustion of a small amount of oil fuel will render the atmosphere of a properly sealed engine room inert.

(b) The contents of the inert gas system have been discharged to fight a fire in the hold leaving the engine room unprotected.  As Second Engineer, describe the action you would take.

9. (a) State the standing instruction you, as Second Engineer, would issue with respect to the action to be taken in the event of a boiler uptake fire.

(b) State how the incidence of uptake fires may be minimized.

(c) State the reasons for blow-back from the furnace of an auxiliary boiler.

(d) State the standing instruction you, as Second Engineer, would issue with respect to the avoidance of boiler furnace blow-back.
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