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EXAMINATION OF MARINE ENGINEER OFFICER

Function:  Marine Engineering  at Management Level
MARINE ENGINEERING KNOWLEDGE (STEAM)

M.E.O. Class II

(Time allowed - 3hours)

India (2002)                                                  

Morning Paper                            Total Marks  100
NB :
(1) Answer SIX  Questions only.

        
(2) All Questions carry equal marks


(3) Neatness in handwriting and clarity in expression carries weightage


(4) Illustration of an Answer with clear sketches / diagrams carries weightage.
1. As Second Engineer describe how you would conduct an engine and boiler trial prior to leaving port at the start of a voyage following normal " home port " machinery repairs and inspections. 

What soundings, quantities of stores, items of spare gear, etc. would you have checked before sailing? 

2. Referring to compounds suitable for water tube boiler treatment discuss: 

(a) constituents of the compound and their purpose, 

(b) enforced operation of boiler with leaking condenser, 

(c) effect of excess treatment on boiler operation, 

(d) routine boiler water tests. 

3. Sketch a claw coupling and explain how it is designed to make allowances for the following: 

(a) expansion of turbine rotor, and 

(b) slight misalignment between pinion and rotor. 

How is it effectively lubricated and what parts need periodic attention? 

What is the likely effect of continuous heavy vibration and what factors may be causing or magnifying this vibration? 

4. With respect to auxiliary Diesel generators describe how the following defects are detected and located: 

(a) leaking fuel valve, 

(b) leaking exhaust manifold joint, 

(c) partly sheared cam-shaft chain-wheel key, 

(d) broken piston rings, 

(e) leaking cooling water connection between cylinder liner and cylinder head. 

    Suggest suitable repairs in the case of three of these faults. 

5. Describe a regenerative type condenser and discuss: 

(a) arrangements near the air ejector suction and the reasons for this arrangement, 

(b) the means adopted to prevent air ejector first stage discharge pressure and condenser pressure equalising via the air ejector drain, 

(c) the arrangements provided to accommodate differential expansion when the tubes are expanded in both tube plates, 

(d) cooling water flow rates through the tubes. 

6. Describe a nozzle box arrangement with various nozzle groupings suitable for main machinery. Detail the materials used and the method of construction. 

What is the benefit of controlling power developed by nozzle control instead of throttle valve control? 

7. Give a reasoned explanation for: 

(a) the variation in boiler water level during rapid movement of the controls of a steam turbine, 

(b) the effect of excessive boiler water treatment on steam quality, 

(c) the siting of distillers high in the machinery space, 

(d) the blowdown arrangements of water-tube boilers. 

8. Describe the method of renewing a section of refractory lining of the front wall of a furnace. Explain, how the correct contour for the burner throat is achieved, how allowance is made for brickwork expansion and the precautions to be observed when first bringing the repaired furnace back into service. 

9. Answer EITHER part of the question. 

(a) Discuss the use of automatic controls for a marine boiler plant. Explain how the system is started up, controlled during normal operation and during malfunction of the various automatic control devices. 

OR

(b) Discuss the reasons for failures of Scotch boiler furnaces and explain why rupture of such furnaces is usually far more serious than failure of a tube in a water tube boiler. 


In either case of failure, regardless of whether any persons are injured, is there any statutory obligation to report the matter? 
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