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                                  N.B. -        (1) Do not deface or make any mark on this paper.

                                                    (2) Attempt TEN questions ONLY.

                                                    (3) All questions carry equal marks.

                                                    (4) Marks for each part question are shown in brackets.

                                                    (5) Neatness in handwriting and clarity in expression carries weightage
1. (a) Describe the routine testing required for self-contained high pressure breathing apparatus Sets.          (8)

       (b) Describe the procedure you would adopt to find missing personnel in a smoke filled pump room area. When you are the second engineer.








(8)

2. Ships are provided with an independent diesel or an electric or an air operated fire pump.

(a) State, with reasons, the areas in which emergency fire pumps are commonly installed.
              (8)

(b) Describe, with the aid of simple sketch, an air pump or primer used to initiate suction when the fire pump is situated above seawater level.





              (8)

3. Water ballast tanks of dry cargo ships and cargo tanks of oil tankers may be protected from corrosion by sacrificial anodes.

(a) Describe how anodes prevent corrosion.





             (8)

(b)  (i) State THREE suitable materials that can be used as anodes.


             (8)

 (ii) State any restriction on the use of these materials as anodes in oil tankers.

4. (a)  Explain why centrifugal pumps cannot handle air or vapours to effect priming  yet turbo-blowers

              operating on the same principle can.






           (12)

(b) If a vessel is fully laden, how may it be ascertained that the fire pump priming arrangements would operate satisfactorily in the ballast condition.





            (4)

5.  (a) Describe, with the aid of a sketch, the braking arrangement for the controlled lowering of lifeboats.(12)

(b) State the periodic maintenance requirements relating to the davits and lowering gear of lifeboats.    (4)

6. In deck hydraulic machinery system the ‘Swash Plate’ hydraulic pump and motor is in common use. Regarding the Swash Plate pumps:

(a) State its advantage compared to the Hele - Shaw pump.



            (4)

(b) Sketch a simple diagram of a Swash Plate pump.




           (10)

(c) Describe its operation.







           (2)

7. Misalignment of the main shafting between engine and propeller causes bearing overload and shaft stress.

(a) State the difficulties associated with checking shaft alignment and the reasons why results are unreliable due to external factors.






          (8)

(b) Explain with a simple sketch how a bearing load is assessed.



          (8)

8. With reference to automatic control terminology, define and clarify the following :-

(a) Desired value








          (2)

(b) Measured value








          (2)

(c) Set  value








          (2)

(d) Deviation








          (2)

(e) Controlling unit








          (2)

(f) Correcting unit








          (2)

(g) Offset









          (2)

(h) Proportional control







          (2)

9. With  reference to tube heat exchangers used for cooling Fresh Water, state :-

(a) Materials used in the manufacture.






          (4)

(b) Types of corrosion likely to be found.





          (4)

(c) Means used to reduce corrosion.






          (4)

(d) Location of erosion damage.






          (4)

10.   State the meaning of the following and explain the process involved :-

(i) Recrystallisation.







          (4)

(ii) Carbon case hardening.






          (4)

(iii) Nitriding.








          (4)

(iv) Flame hardening.







          (4)

11. Regarding the carriage of hazardous substance as cargoes :-

(a) State where information can be obtained with regard to the ‘safe’ carriage of hazardous substances as cargoes.









          (4)

(b) For a hazardous liquid chemical cargo of your choice discuss the following :-

          (12)

(i) Types of storage space during transport.

(ii) Hazardous properties.

(iii) Fire-fighting techniques.

(iv) Medical effects and treatment after physical contact with liquid or vapour.

12. Sketch a semi balanced rudder of your choice of 500dwt coastal  vessel showing :-

(a) Details of the hinges or pintles about which rudder turns.



           (4)

(b) Details of the rudder carrier ring which supports the weight of the rudder stock and rudder.          (4)

(c) State advantages of semi balanced rudder over a unbalanced rudder.                                              (4)

(d) What acts as “rudder stops”. What is their purpose and at what angle from mid position would you expect the rudder stops to be set.






           (4)

13. With reference to electric arc welding:-

(a) Draw a labelled sectional sketch of a satisfactory butt weld.



           (6)

(b)   Briefly define the following defects that may occur and how they may have been caused-          (10)

(i) Under cut

(ii) Splatter

(iii) Inclusion

(iv) Blow hole

(v) Incomplete root penetration

14. With reference to an emergency source of electrical power in passenger ships :-

(a) Describe a typical power source.






         (6)

(b) Give a typical list of essential services which must be supplied simultaneously.                          (5)

(c) Explain how the emergency installation can be periodically tested.                                              (5)
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