78EKM-1

Sr. No. 9 

[image: image1.png]


EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(MOTOR)

CLASS-I

(Time allowed - 3 hours)

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. (a)  Particles of metal have been found in the oil filter of a diesel engine crankcase. Describe how the nature and source of these particles may be determined.

(b) 
(i)  State the possible reasons for crankcase lubricating oil filters becoming restricted over short               periods with the necessity for frequent cleaning.

            (ii)  Describe how this problem may be reduced.

(c) State the effect that restricted oil flow can have on different parts of an engine.

2. A number of exhaust valves on a large crosshead type main engine have shown signs of excessive damage at seating faces during the preceding year.

(a) State, with reasons, the possible causes of such damage.

(b) Explain the action you, as Chief Engineer, would take to determine the actual cause of the damage.

(c) State the procedure you, as Chief Engineer, would institute to ensure that future valve damage was reduced.

3. (a)  State why the on-board testing of fuel oil whilst taking bunkers can be advantageous.

(b) State how a representative fuel sample may be obtained during the bunkering operation.


(c) Explain how EACH of the following is formed during the combustion of fuel:

(i) Oxides of Nitrogen (Nox);


(ii) Carbon Monoxide (CO);

(iii) Oxides of Sulphur (Sox) .

(d) State how the effects of sulphurous products of combustion on the engine system 
may be reduced.

4. (a)  With reference to vibration explain the term resonance.
(b) State why vibration amplitude should be kept within limits.

(c) Explain the term torsional vibration.




(d) Explain why some engines have a barred speed range and why the engine should not operate continuously within this range.

5. (a)  Describe an arrangement designed to minimise fire risk in the event of  high pressure fuel pipe failure.

(b) Explain how the system described in Q.5(a) is arranged to shut fuel off the cylinder in the event of a fuel pipe failure.

(c)  State the instructions you, as Chief Engineer, would issue regarding the devices in Q.5(a) and Q.5(b) in order to ensure satisfactory operation in the event of fuel pipe failure.

6. With reference to UMS engine remote control and monitoring system:

(a) in the event of complete failure of such monitoring and control systems state, with
 reasons, how you, as Chief Engineer, would organise the engine room staff to ensure safe operation of the engine during;

(i) normal deep sea conditions;


(ii) Manoeuvring.


(b) state, with reasons, SIX important engine parameters which should be manually monitored following failure of the UMS system


(c) explain how the cause of failure of the UMS system may be traced.

7. (a)  State the purpose of labyrinth seals in turbo-chargers:

(i) at the turbine end;




(ii) at the impeller end;


(iii) between gas and air sides.

(b) (i)  Explain why some engines are provided with water separators in the turbo-charger system.
 (ii)  Describe, with the aid of a sketch, a water separator fitted to a large main  engine.

 (c)  Explain how the separator described in Q.7(b)(ii) operates.

8. With reference to large starting air receivers:

(a) explain where corrosion is likely to occur and state why it occurs in these regions;

(b) state how the incidence of corrosion in air receivers might be minimised;

(c) (i)  if serious corrosion is detected in a starting air receiver and that receiver must be used explain              how you, as Chief Engineer, would determine the maximum pressure to which the receiver should be subjected;

(ii) state the further action a Chief Engineer must take upon discovering such air receiver corrosion.

9. (a)  State the standing instruction you, as Chief 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 minimised.

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

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

10. (a)  State, with reasons, the causes of fatigue cracking of engineering components.

(b) State, with reasons, how material and design defects can influence fatigue life.

(c) With reference to engine bedplate transverse girders explain how the incidence of fatigue cracking can be minimised.
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