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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. The vessel you have recently jointed as Chief Engineer has suffered from frequent damage to fuel injectors in the form of burned nozzles.

(a) State, with reasons, THREE possible causes of burned injector nozzles.

(b) Explain how you would investigate the cause of the problem.

(c) Explain the procedures you would institute in order to minimise future problems of
 this nature.

2. (a)  Describe, with the aid of sketches, a turbocharger bearing lubrication system, stating

 the type of  bearing employed and explaining the advantages and disadvantages of the lubricating system described.


(b)   One of the main engine turbocharger on the vessel aboard which you are serving as 
Chief Engineer has suffered a sudden and unexpected failure.  Write a letter to the 
shipowner/operator concerning the incident and stating the action undertaken in


bringing the vessel to a port of refuge.


3. Whilst operating in heavy weather the main engine loses power and operates erratically. Investigation shows considerable quantities of water in the fuel.

(a) State, with reasons, the immediate action you as Chief Engineer would take to ensure the safe operation of the main engine.

(b) State, with reasons, the possible places where water could enter the fuel system.

(c) State, with reasons, the standing instructions you as Chief Engineer would issue with
 respect to the operation of the fuel system in order to prevent major problems due to


water in the fuel.

4. (a)  The UMS monitoring and control system of your ship has recently started to give false

 alarms and incorrect data printouts.  State, with reasons, possible causes if the false alarms 
and reading are:


(i) localised to a particular area of engine operation;


(ii) general to the engine room.

(b) State, with reasons, the action you, as Chief Engineer, would take to ensure continued safe operation of the vessel if the defects were general to the engine room.

(c) Explain the procedure you, as Chief Engineer, would adopt in order to locate and
 rectify a general fault in the UMS system.

5. With reference to safety valves fitted to waste heat boilers:

(a) state with reasons the areas which should receive particularly close examination 
during a survey inspection;



(b) describe the procedure you as Chief Engineer would adopt when setting such valves

 at sea;


(c) state the procedure to be adopted when reporting the setting of a waste heat boiler

safety valve to a classification society.


6. With reference to a large turbo-charger with white metal lined sleeve type bearings:

(a) describe in full a suitable lubrication system for sleeve type bearings;



(b) explain how different modes of bearing failure could be related to the lubrication

 systems;



(c) describe the turbo-charger thrust bearing arrangement;


(d) compare white metal lined sleeve type bearings with ball bearings for large

turbo-chargers.

7. With reference to residual fuels:

(a) explain the difference between the terms unsuitable fuel and poor quality fuel;
(b) state how, as Chief Engineer, you would ensure that:

(i) bunkers ordered were suitable;

(ii) fuel received was of suitable and adequate quality for the engine.

8. (a)  Describe a method used for the manufacture of piston rings stating the ring material.

(b) (i)  With the aid of a sketch of the cross-section through a piston ring and groove, describe the

 
ring  operation, relating this to wear pattern.


            
(ii)  Discuss the statement piston ring sealing is only as effective as liner

lubrication
(c) Explain the procedure for fitting new piston rings and the bedding-in mechanism.

9. With reference to torsional vibration in a main propulsion installation based on medium speed engines gearbox and controllable pitch propeller:

(a) explain how the vibrations may be caused;



(b) state the possible effects and damage that could result;




(c) discuss the methods employed to minimise the potential problems associated with


torsional vibration;

(d) describe how the natural vibration frequency of the system could be modified.

10. With reference to bottom end bolts for medium speed four stroke engines:

(a) explain why bottom end bolts will ultimately fail under normal operating conditions;

(b) identify the features incorporated into bolt design to inhibit failure;

(c) explain how bolt failure may be hastended when maintenance is carried out;


(d) describe, as Chief Engineer, your strategy for preventing bolt failure.
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