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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. With reference to boiler air pre-heater fires:

A. State, with reasons, when a fire is most likely to occur, mentioning causes, and indications of it starting

B. Discuss what action should be taken to fight such a fire safely

C. Describe a unit which eliminates this fire risk.

2. With reference to on-load cleaning of the gas side of main boilers:

A. Discuss the advantages and disadvantages of steam versus compressed air for soot blowing.

B. Explain how cleaning is affected in some arrangements where steam jets oppose gas flow.

C. Explain how a distorted long retractable soot blower element may be dealt with and suggest what may have been the cause.

D. State possible objections to employing a system comprised of sound generators.


3.       A.  Suggest, with reasons, why roof firing is generally preferred to tangential firing.



B. Explain what benefits are obtained from a large furnace, relating to boiler management.


C. Compare a pressure jet burner to a steam atomiser with particular reference to automatic 
combustion control and combustion efficiency.



4.      A.  Explain the concept of pH and the significance of its value in boiler water chemical 
conditioning.


B. Suggest, with reasons, what could cause the pH value in boiler water to reduce:

             
(i)  rapidly over a short period of time

             
(ii)  gradually over a long period of time.

C. State why the pH value for the condensate system is maintained at a different 


value to that for the boiler. 

5. A.  Explain why, apart from ease of manufacture, it is current practice to fit gashed rotors in main             
propulsion turbines and turbo alternators.

B. State why gashed rotors may be considered flexible.

C. State why turbine rotors may have a co-axial hole machined throughout their entire length.

D. Discuss the factors affecting the shrink fit in built up turbine rotors.

6. With reference to turbine vibration:

A. Suggest TWO possible causes for sudden high levels of vibration of occur in propulsion 
 
 turbines after a satisfactory period of steaming at full power.

B. State the action to be taken at alarm conditions to protect the turbines from further damage resulting from the causes stated in Q.6(a).  State any inspections and repairs necessary to 
 
 complete the voyage.

7. Give a reasoned opinion as to the accuracy of the following references to turbine gland system:

A. Turbine casing glands are only intended to limit water consumption

B. Gland steam condensers are an unnecessary complication

C. Mechanical clearance of the labyrinth packing in casing glands should be as fine
 as possible.

8. A. Suggest with reasons, the most likely causes of a significant reduction in vacuum in main             
Condensers.

B. State what effects EACH of the following have on main machinery:

             
(i)  Prolonged operation at a moderately low condenser vacuum

(ii) Temporary operation with almost complete loss of vacuum.


9. With reference to parallel shaft main reduction gearing:

A. State what precautions should be taken before and during an inspection of tooth conditions.

B. Explain how a routine inspection of gear teeth is carried out and state any other items that 
 
 would be checked during this operation.

C. Should pitting and scuffing occur, suggest with reasons, the likely causes, and indicate their 
 
 expected location.
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