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EXAMINATION OF MARINE ENGINEER OFFICER

Function: Marine Engineering at Management Level

MARINE ENGINEERING KNOWLEDGE

(GENERAL)

CLASS II

          

                                                         (Time allowed - 3 hours)

 INDIA (2001)


                                       Morning 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. State how and why the following machinery items are effected when the maximum service speed of a vessel is consistently maintained in heavy weather: 

(a) intermediate shafting,

(b) propeller shafting,

(c) shafting coupling bolts,

(d) main thrust pads.

Explain why main thrust blocks are located in close proximity to the prime movers rather than to the propellers. 

2. Discuss the effects of varying the percentages of the following constituents on the physical properties of steel: 

(a) Carbon,

(b) phosphorus,

(c) manganese,

(d) molybdenum

Define for each of any, three alloy steels of different specification, its metallurgical composition, mechanical properties and the reason for selection in a specified marine machinery application.

3. (a) Describe, with the aid of sketches where necessary, a rotary vane type steering gear, showing how the weight of the rudder and stock are carried and the arrangement that allows for wear down. 

(b) State how the vanes described in Q.3 (a) are secured and the method of sealing the edges. 

(c) Explain why the stator pressure chambers are usually duplicated.

(d) State how, if necessary, the steering gear is locked for rudder maintenance. 

(e) State what considerations determine the number of vanes. 

4. With reference to tubular heat exchangers explain: 

(a) how and why turbulence is imparted to fluid flow through the tubes;

(b) what is meant by the term ‘guided flow’ with particular reference to oil heaters;

(c) how and where impingement attack is likely to occur in the tubes;

(d) why it is desirable that coolant flow rate should not exceed that required to maintain correct fluid temperature. 

5. Sketch a transverse section through one crank pin of a multi-cylinder vee-type refrigerant compressor, showing the connecting rods, pistons, cylinder heads and valves. State the materials used. What means is provided for preventing excessive pressure in the cylinder? 

6. Underwater bull survey of large ships is now permitted on occasions as an alternative to dry dock inspections. 

(a) State with reason what parts in particular should be inspected during such survey and describe how such a survey is conducted from a position on board the vessel concerned.

(b) Explain the effect on the performance of the propulsion machinery due to significant damage to: 

(i) leading edge of propeller; 

(ii) trailing edge of propeller. 

7. (a) 
(i) Define cascade control system and elucidate with the aid of block diagrams.

(ii) Explain the operation of this cascade system. 

       (b) Discuss the reasons for using a cascade control system in preference to other methods.

       (c) Explain why the controller settings on the main loop of a cascade control system differ from

those on the sub loop. 

8. With reference to centrifugal pumps: 

(a) Sketch typical discharge characteristics showing variation of throughput as discharge head is varied;

(b) Explain, with reference to pump characteristic curves, the effect of the following on PUMP performance:

(i) pump started with delivery valve shut; 

(ii) pump started with suction valve shut;

(iii) cooler division plate carried away;

(iv) reduction in cross sectional area of the discharge pipe to fifty per cent of the nominal area. 

(c) Discuss how and why centrifugal bilge pumps differ from centrifugal seawater circulating pumps. 

9. (a) Distinguish between ‘fixed temperature’ and ‘rate of temperature rise’ types of fire detectors and state with reasons where they are likely to be located. 

(b) Sketch and describe a fire detector of the ‘rate of temperature rise’ type. 

(c) Explain how compensation is made for a slow rise in ambient temperature. 

(d) Describe how to verify that the fire detectors in machinery space are in working order.
