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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(MOTOR)

CLASS I

(Time allowed - 3 hours)

Motor Candidate

INDIA(2001)                                                                   Afternoon Paper
                               Total Marks  100

                                  N.B. -        (1) Attempt  SIX questions ONLY.

                                                    (2) All questions carry equal marks.

                                                    (3) Neatness in handwriting and clarity in expression carries weightage
1. Explain why the use of residual fuels for the operation of large slow speed or of medium speed engines, may be responsible for the following problems with turbocharger nozzles, shrouds and blades and how in each case, the problem may be minimised:

(a) Build up of deposits; (b) Hot corrosion;  (c) Erosion;

2. (a) Describe, with the aid of sketches, an automatic self -desludging centrifuge suitable for dealing with fuel of density up to 1010 kg/m2 at 15 deg C.

(b) Explain how the centrifuge described in Q.2(a) is able to remove water from a fuel which has a density that is higher than that of the water.

(c) As Chief Engineer list the start up procedure to be adopted by your staff for the centrifuge described in Q.2(a).

3. As Chief Engineer, you have been requested to obtain a set of indicator cards from the large slow speed engine of a recently purchased second hand ship.

(a) Describe your initial checks and preparations.

(b) State, with reasons, the types of cards you would consider necessary and explain the procedures for obtaining these.

(c) State, in order of importance, the additional information required with the cards.

(d) State your procedure for analysis of the cards and obtaining cylinder powers.

4. (a)  Outline the possible events leading to an explosion in the crankcase of a diesel engine.

(b) Describe, with the aid of a sketch, the operation of a mist detector.

(c) State how overheating might be indicated other than by a mist detector.

(d) Explain how the severity of a crankcase explosion is limited.

(e) State the standing orders you as Chief Engineer would issue in the event of the mist detector alarm actuating.

5. Fatigue is one of the main causes of crankshaft failure.

(a) Indicate on a sketch the most likely location of a fatigue crack.

(b) Explain how a fatigue failure is identified.

(c) Describe how a fatigue crack may be initiated.

(d) Describe, with the aid of sketches, the methods used to inhibit fatigue cracks.

6. Describe for a medium speed trunk engine crankcase lubricant:

(a) The composition of a High Duty (HD) oil suitable for an engine which operates on residual fuel;

(b) The on board lubricating oil tests and observations that you as Chief Engineer would require for such an oil and state their order of importance;

(c) The ancillary equipment and procedures necessary to maintain the oil in good condition.

7. (a) Explain how an explosion in an engine air starting system might occur.

(b) As Chief Engineer, state what action you would take to ensure that an explosion from the causes described in Q.7(a) is avoided.

(c) Describe how the air starting system is designed and state what devices are fitted to prevent or limit damage in the event of an explosion.

8. (a)  Describe, with the aid of a simple labelled sketch, the important features of a reduction gearbox 

              suitable for installation with medium speed engines.

(b) State the materials used for gears and briefly explain how gears are manufactured.

(c) As Chief Engineer describe how you would conduct an inspection of the gearing and at the same time give instruction to a cadet on the type of damage most likely to be found.

9. With reference to the treatment of water for auxiliary boilers:

(a) state the major risks from:

(i) hard water;

(ii) soft water;

(b) Describe FIVE principle boiler water tests stating the reason for EACH;

(c) State why regular blowdown and freshening of the contents of a boiler is essential.

10. With reference to turbo-chargers:

(a) Explain why when surging occurs, the speed of the turbo-charger is seen to change slightly;

(b) Give examples of defects likely to result in surging;

(c) Explain in simple terms what occurs in the turbo-charger and the diesel engine as speed/power increases and base on this an explanation of what matching of a turbo-charger with an engine implies;

(d) State the advantages of fitting uncooled turbo-chargers.
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