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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(STEAM)

CLASS I

(Time allowed - 3 hours)

Steam 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. You are a Chief Engineer, appointed immediately prior to sailing, on a vessel with two water tube boilers which have just undergone extensive repairs. Shortly after full away a violent explosion occurs, bursting a tube in a generating bank of one of the boilers. The boiler contents are discharged and fortunately, apart from steam and smoke in the boiler room, the contents escape via the uptakes. 

What would be your immediate action and subsequent advice to the Master? 

Later when the damage is inspected and the boiler examined internally pieces of wood are found in the steam drum. What would you conclude from this and what repairs would you consider necessary? 

Is there any statutory obligation that requires this accident be reported? 

2. Describe and give detailed sketches of the method of securing (a) impulse blading, (b) end- tightened reaction blading, to the turbine rotor or wheel, showing also the closing arrangements for each row. 

Draw typical cross-sections of each type of blading and state the materials of which each may be made. 

3. Answer EITHER part of the question. 

(a) Explain the purpose of a claw coupling between a turbine rotor and a pinion gear wheel. Analyse the forces acting on the coupling when manoeuvring and when under full power in heavy weather. 

Sketch such a coupling and detail the inspection that should be made periodically. What parts are likely to need attention and what clearances should be recorded? 

OR

(b) Sketch and describe the poppet valves as fitted to a steam reciprocating engine. What are the advantages and disadvantages of these valves? Compare the card obtained from such an engine with a similar card obtained from a slide valve engine. 

4. Make a diagrammatic sketch of a fresh-water cooling system suitable for a group of auxiliary Diesel engines. Indicate the flow of water and the temperatures and pressures in the system. Explain how the temperature is controlled and how cooling is effected in dry dock. How is an air lock prevented when admitting cooling water after an engine has been drained for overhaul purposes? 

5. Sketch and describe the construction of a distant-reading boiler gauge glass and explain how it operates. How is it cleaned and refilled? If it is necessary to perform this task at sea white the boiler is under pressure what precautions should be observed? 

6. Describe a system of automatic combustion control for an oil fired boiler. Show how the correct air-fuel ratio, oil supply, and feed water supply are maintained for all conditions of boiler output. 

7. Explain the action and purpose of sodium sulphite and hydrazine in boiler water treatment. What safety precautions should be taken when handling the latter chemical? How is the amount of applied treatment controlled? 

8. Describe the construction of the main wheel and pinions of a set of single reduction gears suitable for main machinery. 

Name the materials used in the various parts and give the heat treatment if any. What acceptance tests should be carried out on the materials and later the finished set of gears. 

9. Describe the construction of a steam-driven reciprocating feed pump suitable for auxiliary service. Explain how the pump is arranged for remote and automatic control such as to be suitable for maintaining a constant water level in an untended boiler. 
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