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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(MOTOR)

CLASS I

(Time allowed - 3 hours)

June 1999                                                                                                                                   Motor Candidates

Afternoon Paper
                                                                                                                        Total Marks  100

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

                                                    (2) Attempt SIX 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. With respect to the crankshaft for a medium speed engine:

(a) state how ovality of journal bearings would be remedied;                                                                          (5)                            

(b) detail the responsibilities of a Chief Engineer prior to and on completion of the repairs in Q.1(a);           (6)

(c) explain why a bottom end or crankpin bearing might fail in service and how this might be avoided;       (5)

2. With reference to medium speed diesel engines, describe how you as Chief Engineer would direct your staff to:

(a) check engine performance during operation;                                                                                              (6)

(b) establish the condition of the lubricating oil;                                                                                              (5)

(c) monitor the general condition of the engine during the voyage.                                                                 (5)

3. With reference to the cylinder lubrication of a large slow speed engine:

(a) explain how you, as Chief Engineer, would determine when a cylinder liner is nearing the end of its useful life;                                                                                                                                                                (4)

(b) discuss the positioning of cylinder lubricating quills on the liner;                                                               (4)

(c) describe two features that assist the spread of the oil;                                                                                 (4)

(d) describe the effects of varying fuel quality on cylinder liner wear and state how this may be dealt with.  (4) 

4. With reference to the surging of turbo-changers:

(a) explain the phenomenon of surging;

                                                                                                            (6)

(b) give four examples of defects likely to cause surging;

                                                                               (5)

(c) explain the principles used when matching the turbo-charger with a diesel engine.                                   (5)

5. (a) Describe, with the aid of a sketch, the main engine ancillary equipment for automatic monitoring

             and regulation of the fuel viscosity.

                                                                                                                (6)

(b) Explain the operation of the system which incorporates the equipment described
 in Q.5(a).                        (5)

(c) For an engine which is manoeuvred on distillate but operated at sea on residual fuel,

state, as Chief Engineer, the standing orders you would issue for the procedure to be adopted when changing from residual to distillate and vice versa.                                                                                                                                 (5)

6. With reference to timing chains:

(a) state the cause of chain elongation in service, using a sketch of a section of a camshaft roller chain to illustrate your answer;


                                                                                                                                  (6)

(b) explain how the effects of elongation are corrected;
                                                                                      (5)

(c) state why a limit is placed on percentage chain elongation and give typical figures.                                    (5)

7. During a routine crankcase inspection a main engine top end bearing is found to be wiped and subsequent inspection shows that the pin is badly scored.

(a) Explain in detail the action which should be taken to enable the engine to be safety operated so that the vessel may reach a port where effective repair facilities are

available.                                                        (10)

(b) State with reasons the factors which influence the speed at which the engine may be
 safely operated.      (6)

8. The main engine has recently suffered problems related to poor combustion and inspection indicates that a number of injector nozzles are badly worn.

(a) Explain the possible causes of the problem and how they may be detected.                                                (8)


(b) State how future problems of a similar nature can be minimised.                                                                (8)

9. As Chief Engineer explain the procedure to be adopted for the complete inspection of a main engine cylinder unit emphasising the areas of significant interest, when a sister vessel with a similar engine has suffered unit seizure.                                                                                                                                                              (16) 

