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EXAMINATION OF MARINE ENGINEER OFFICER

Function: Marine Engineering at Management Level

MARINE ENGINEERING KNOWLEDGE

(STEAM)

CLASS II

(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. Explain why gases in boilers and associated feed and steam lines are considered detrimental. Unwanted gases may find their way into boiler systems from any of the following ways: 

(a) through glands under vacuum, 

(b) through feed water exposed to atmosphere,

(c) feed water make up, 

(d) inefficient feed pumps, 

Describe the methods used to detect and reduce or deal with contamination from these sources. 

2. Describe the construction of the rotor easing or cylinder for a turbine of the pressure-velocity compounded impulse type. Explain how the fixed blading is secured and how the steam pressure and velocity vary throughout the easing when the turbine is working. Describe the operations of measuring the clearances of (a) turbine thrust, (b) turbine blades. 

3. Discuss the methods by which the cycle efficiency of a propulsion turbine installation may be improved for a given maximum steam temperature. Explain clearly why steam is extracted at various stages and enumerate the uses to which it may be put, stating the advantages of each arrangement. 

4. Explain how effective water circulation is obtained in water tube boilers and describe a system of steam/water separation. What effect has surging water level in heavy weather on the efficiency of steam separators? 

5. Sketch the arrangement and describe the construction of a water tube boiler furnace. 

In particular detail the refractory materials used, the method of obtaining the correct shape in way of burner registers and the means provided for thermal expansion of walls. 

Explain the importance of furnace geometry and volume in highly rated boilers. 

6. Define five of the following terms used to describe gear teeth surface condition: 

(a) scoring (scuffing),

(b) scratching, 

(c) abrasive wear, 

(d) corrosive wear, 

(e) flaking,

(f) burning, 

(g) discolouration,

(h) initial pitting. 

In what way may a damaged set of gears be treated to restore their original contour and improve their performance? 

7. Show by means of sketches how the governor of a medium speed Diesel generator controls the supply of fuel to the cylinders. A detailed sketch showing how the fuel supply to individual cylinders can be varied should be included. 

8. Explain how you would decide the best methods of burning different grades of fuel oil and how you would establish that combustion was satisfactory. 

Describe the different methods available to the engineer for controlling combustion conditions. 

9. Answer EITHER part of the question. 

(a) Show by means of sketches which should include at least two views, the complete assembly of a two-drum Foster Wheeler " D " type boiler, superheater, economiser and air heater. Indicate the path of the gas flow and insert the approximate temperatures of steam, feed, air and gases that would obtain under conditions of full power. 

OR

(b) With respect to a combustion chamber and furnace of a large cylindrical boiler of all welded construction, show sections through the welded joints and describe the preparation of plate edges and the procedure before making successive welding runs. How are the flat plates effectively supported and what considerations govern plate thickness? 

What are the usual reasons for extensive repairs and as Chief Engineer how would you require these be carried out? 
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