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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)
 (i) With the aid of a block diagram describe the operation of an electronic 
governor for an internal  combustion engine.



(ii) State THREE problems to which such a governor is prone and explain how EACH becomes evident.


(b)  In the event of the governor on a direct drive engine becoming inoperative state the action you, as Chief Engineer, would take in order to ensure safe operation of the engine.

2. (a) The main engine for which you are responsible fails to start during manoeuvring even though it had started satisfactorily a few minutes earlier.

(i) State the immediate action which should be taken.


(ii) State with reasons possible causes of such a failure.

(iii) State how the cause of the problem may be traced.

(b) If a main engine turned over satisfactorily on air but failed to fire on fuel:

(i) state possible reasons for this failure;


(ii) state how the cause of the problem may be traced.

3.  (a)  Describe the procedure to be adopted for the inspection of a safety valve fitted to an  exhaust gas                fired auxiliary boiler stating, with reasons, which parts should receive particularly close attention.


        
(b)  Describe the procedure for the setting of safety valves of exhaust gas fired auxiliary boilers.

        
(c)  Explain the action a Chief Engineer should take after the setting of safety valves as in  Q.3(b).

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

(a) describe the phenomenon of surging.


(b) explain the method of matching the turbo-charger with a diesel engine;


(c) state FOUR possible causes of the problem;

(d) as Chief Engineer state your strategy for minimising this problem.

5. The use of residual fuel in medium speed engines enables operating costs to be reduced.

(a) (i) Outline the problems that could result from the use of residual fuel in a
 medium speed trunk engine.



             (ii)  State how these problems may be reduced.



(b) Describe a fuel blender and state its purpose when used with a medium speed engine.

6. (a)  Describe the various types of indicator diagram and discuss the relevance of this method of

              determining engine performance.


(b) Suggest how engine performance may be assessed other than by taking indicator
cards.

7. (a) 
(i)  Describe, with the aid of a sketch, one section of a large slow speed engine crankshaft which                       has been assembled by shrinkage of webs into journal pins.

(ii) Explain how a five degree twist might be caused to a shaft assembled by shrinkage.

(b) State the possible effects of a five degree twist in the crankshaft assembly and draw conclusions as to whether the engine should be operated and any adjustments that may be necessary for continued operation.  Assume that the incident has occurred at a port with no repair facilities.

8. 
(a)  Assess the possibilityof detecting the development of explosive atmospheres within a crankcase.


(b)  Describe, with the aid of sketches, how the condition of the crankcase atmosphere can beconstantly monitored.

(c) Evaluate the suggestion that crankcase atmospheres could be inerted as a means of inhibiting explosion.

9. (a)  State the importance of rocker arm clearance for an exhaust valve.

(b) Explain how the equivalent of rocker arm clearance is obtained when a main engine exhaust valve is hydraulically operated.

(c) Compare the different materials available for use with exhaust valves.


(d) State why temperatures of seat and valve contact surfaces must be limited, and how this may be achieved.

10. Describe how EACH of the following procedures may be accomplished by bridge control equipment for a direct reversing engine:

(a) setting the direction of rotation;

(b) starting;

(c) controlling speed.
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