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Sr. No. 5

EXAMINATION OF MARINE ENGINEER OFFICER

Function:  Controlling the Operation of The Ship & Care for Persons on Board  at Management Level
NAVAL ARCHITECTURE

M.E.O. Class II

                     (Time allowed - 3hours)

India (2002)                                                Afternoon Paper                 Total Marks  100
  N.B. -        (1) Attempt  SIX questions only, with a minimum of TWO Questions from each Part.

     (2) All questions carry equal marks.

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

Part - 1

1. (a) Define the meaning of the term condition of assignment as applied to ships.

(b) State the relevance of the conditions of assignment to maintaining the watertight integrity of a ship.

(c) Give reasons why periodic inspections are required to verify that conditions of  assignment continue to be met, giving specific instances where they can be found to  be less than fully effective.


2. (a) Describe the double bottom and framing arrangement used in the machinery space to cope up with the concentrated loads and vibration, together with shaft and thrust block support. 

(b) Give reasons for the choice of thrust block position.  


3. A rudder of a vessel requires extensive welding repairs and as Chief Engineer you are requested to supervise.

(a) Suggest a suitable type of welding process.


(b) State, with reasons, FOUR common welding defects.

(c) State what tests may be carried out before returning the rudder to service.



4. (a) With reference to fatigue of engineering components explain the influence of stress level and cyclical frequency on expected operating life.

(b) Explain the influence of material defects on the safe operating life of an engineering component.


(c) State the factors which influence the possibility of fatigue cracking of a bed –plate transverse girder and explain how the risk of such cracking can be minimized.


5. A ballast tank is one-third full when additional ballast is added until it is two-thirds full. The increased amount of liquid in the tank will have the greatest influence on the ____________.

(A) free surface effect

(B) transverse stability

(C) virtual rise in the center of gravity

(D) value of the moment to trim 1 inch (MT1)



Part - 2

6. A ship of 5000 tonne displacement has a rectangular double bottom tank 9m wide and 12m long, half full of seawater. Calculate the virtual reduction in metacentric height due to free surface.



7. A propeller 6m diameter has a pitch ratio of 0.9, BAR 0.48 and, when turning at 110 rev/min, has a real slip of 25% and wake fraction 0.30. If the propeller delivers a thrust of 300kN and the propeller efficiency is 0.65, calculate:

(a) blade area

(b) ship speed 

(c) thrust power

(d) shaft power

(e) torque.


8. The 1/2 ordinates of a waterplane 120m long are 0.7, 3.3, 5.5, 7.2, 7.5, 7.5, 7.5, 6.8, 4.6, 2.2 and 0 m respectively. The ship displaces 11000 tonne. Calculate the transverse BM.

9. A ship of 6600 tonne displacement has KG 3.6m and KM 4.3m. A mass of 50 tonne is now lifted from the quay by one of the ship’s derricks whose head is 18m above the keel. The ship heels to a maximum of 9.50 while the mass is being transferred. Calculate the outreach of the derrick from the ship’s centreline.


10. (a). If resistance ( S V2 and S ( (2/3, derive the Admiralty Coefficient formula.

(b). A ship 160m long, 22m beam and 9.2m draught has a block coefficient of 0.765. The pitch of the propeller is 4m and when it turns at 96 rev/min the true slip is 33%, the wake fraction 0.335 and shaft power 2900 kW. Calculate the Admiralty Coefficient and the shaft power at 15 knots.
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