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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. Comment on the suitability  of EACH of the following Courses of action in the event of an overheated transmission shaft bearing:

(a) reduce the ship’s speed;                                                                                                                                 (2)

(b) cool with a fire hose;                                                                                                                                     (2)

(c) change lubricating oil;                                                                                                                                   (2)

(d) adjust height of bearing;                                                                                                                                (2)

(e) adjust height of adjacent bearing.                                                                                                                  (2)

2. (a) Sketch a simple line diagram showing a shipboard oil-water  separator in series   

           with a coalescing second stage.                                                                                                                        (4)

      (b) Describe the arrangement and operation of the separator sketched in Q. 2 (a).                                              (6)

3. (a) Sketch and describe an indirect refrigeration system that uses brine.                                                            (6)

       (b) State Two reasons for incorporating brine system in a refrigeration circuit.                                                 (2)

     (c) Describe how brine temperature may be adjusted to serve refrigerated cargoes

           requiring different storage temperatures.                                                                                                (2)

4. (a) With reference to a rotary vane steering gear;                                                                                                (6)

(i) State what symptoms would indicate leakage across vane seals.

       (ii) Explain in detail how reversal of bridge control results in the rudder moving 

           from port to starboard (or vice-versa).

       (b) State what steering gear tests you would carry out before a voyage begins.                                                  (4)

5. With reference to control system state what is meant by :

(a) two step action;                                                                                                                                              (4)

(b) proportional control;                                                                                                                                      (2)

(c) offset.                                                                                                                                                             (4)

6. (a)  Describe the reverse osmosis system for the production of drinking water on board the ships.                   (6)

(b) state-

(i)  pre-treatment used with reverse osmosis equipment.                                                                               (2)

(ii) The post -treatment necessary.                                                                                                                 (2)

7. Describe the hull inspection that you would carry out as the senior Engineer of a ship in drydock, stating what inspection you would make as the work started, during and after completion of the work of the following:-

(a) Large sea water inlet chest and valves.                                                                                                          (4)

(b) Forward end of ship.                                                                                                                                      (3)

(c) Propeller and stern bush.                                                                                                                                (3)

8. With reference to pneumatic control system explain why:-

(a) Filters are fitted to compressor suction.                                                                                                         (3)

(b) Filters and separators are fitted between compressor and air receivers.                                                        (3)

(c) Filters and dryers are fitted between receivers and air mains.                                                                       (4)

9. State how and why the following equipment is shut down during a major fire which has necessitated the evacuation of the machinery spaces:-

(a) Settling and service tank valves.                                                                                                                  (3)

(b) Fuel transfer and supply pumps.                                                                                                                  (2)

(c) Mechanical and Natural ventilation.                                                                                                            (3)

(d) State how the fire is brought under control using the facilities available outside the machinery spaces.   (2)

10. (a)  Explain the operation of one type of fire detector head used in periodically unattended engine rooms.       (5)

(b) State the type or types of head fitted for fire detection in a purifier room, or any closed room with oil fuel equipment.                                                                                                                                                      (5)

11 State with reasons the principal causes of fire in accommodation and service spaces while at sea and in port. Also:-

(a) What means are provided in terms of construction and equipment to prevent and fight accomodation fires?  (6)

(b) Explain why fire hazards in a ship under repair in a yard are more than when at sea?                                      (4)

12 State the form of protection provided for electrical equipment associated with a ship’s steering gear and :-        (6)

(a) Explain the difference between short circuit and overcurrent protection of electrical equipment.                 (2)

(b) Explain how the setting of an electrical overload protection device is determined?                                      (2)

13  Describe the following methods of cathodic protection of  ships hulls:-

(i) Sacrificial anode system                                                                                                                              (5)

(ii) Impressed current system                                                                                                                           (5)

14 (a)   Sketch and describe a low pressure evaporator utilizing low grade heat to produce the distillate.                (6)

(b) Describe the “treatment system” that the distillate must pass through before it is regarded as  

       potable water.                                                                                                                                                   (4)
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