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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS I

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                        Afternoon Paper
                                                  
                    N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                     (2) All questions carry equal marks.


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

1. A fore-peak bulkhead is 18 meters wide at its upper edge. Its vertical depth at the centre line is 3.8 meters. The vertical depth on each side of the centre line at,  3 meters intervals are 3.5, 2.5 and 0.2 meters respectively. Calculate the load on the bulkhead and the depth of the centre of pressure below the top of the bulkhead when the forepeak tank is filled with salt water to a head of 4.5 meters, above the top of bulkhead.

2. A ship has a displacement of 6450 tonne, a KG of 4.35m and a KM of 4.80m., 70 tonne of fresh water are discharged from an initially full rectangular double bottom tank, 18.30m long ( 6.00m broad ( 1.10m deep, extending from the center line of the ship to port. Calculate the angle of heel when the transfer is completed, assuming that KM remains constant.

3. (a)Construct a displacement curve from the following data:

              Draft(m)                    3               3.5                4                 4.5               5.0            5.5

              Disp. (tonnes)       2700            3260           3800             4450             5180        6060

(b). If this ship’s light draft is 3m., and the load draft is 5.5m., find the deadweight.

(c). Find the ship’s draft when there are 500 tonnes of bunkers, and 50 tonnes of fresh water and stores on board.

(d). When at 5.13m mean draft the ship discharges 2,100 tonnes of cargo and loads 250 tonnes of bunkers. Find the new mean draft.

4. (a) Define ‘Coefficient of fitness of the water-plane’.

(b) The length of a ship at the waterline is 100 meters, the maximum beam is 15 meters, and the coefficient of fitness of the water-plane is 0.8. Find the TPC at this draft.

5. For the tanker of total deadweight 130,000 tonnes with speed of 16 knots at a maximum draught of 16.75m, estimate the cargo volume available making an allowance of 2 per cent for expansion and water ballast within the cargo range of 15,000m3.

6. Estimate the weight of propelling machinery (diesel) for a ship of length 265m, displacement 153,700 tonnes, block coefficient 0.815 and speed 16 knots.

Section B

7. Describe with sketches the construction of hatch way through a ship’s deck and show how the coamings are attached to the structure. Explain the steps taken to avoid excessive stress concentration at the hatch corners.

8. Write short notes on the following :-

(a) Gross Registered Tonnage (GRT) (b) Nett Registered Tonnage  (NRT)

(c) Dead Weight Tonnage  (DWT) (d) Length between perpendicular (LBP)

9. Severe corrosion has been observed in ship made of steel and fitted with aluminum super structures. Discuss this type of corrosion with particular reference to methods adopted to minimize its occurrence.
