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EXAMINATION OF MARINE ENGINEER OFFICER

Function: Controlling Operation of ship and care for persons on board                                  at Management Level

NAVAL ARCHITECTURE

CLASS II

  (Time allowed - 3 hours)

INDIA (2002) 



                Afternoon Paper
                    Total Marks  100

N.B. -    (1) Attempt  SIX Questions only with minimum of  TWO Questions from each PART.

              (2) All questions carry equal marks.

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

1. A ship floats in seawater at a mean draught of 4.5m. Water plane areas spaced 1m apart are as follows: - 

	Water planes
	LWL
	2WL
	3WL
	4WL
	5WL

	Areas (m2)
	780
	745
	696
	629
	546


       Displacement below the lowest WL is 270 tonnes. 

       Draw a Draught-Displacement curve of the vessel and ascertain the displacements at: -

(i) 2. 0m draught 

(ii) 3. 0m draught

(iii) 4.0m draught. 

2. A vessel has the following particulars: - 

Length between perpendiculars - 140m, breadth - 18.5m, draught 8.10m in sea water of 1025 Kg/m3. Displacement - 17025 tonnes, face-pitch ratio of propeller - 0.673, diameter of propeller - 4. 8m. 

The results of the speed trial show that the true slip may be regarded as constant over the range 9 to 13 knots and equal to 30%. The wake fraction may be calculated from the equation W = 0.5 Cb – 0.5 ; where W = wake fraction, Cb = block coefficient. 

If the fuel used is 20 tonnes/day at 13 knots and the consumption/day varies as the cube of the speed of the vessel, determine the fuel used/day when the propeller rotates at 110 RPM. 

3. The lightweight of a ship of length 130m is 4,400 tonnes and the L.C.G. is 1.8m abaft amidships. To bring the vessel to the deep load condition, 7824 tonnes have to be placed on board with its centre of gravity 1.5m forward of amidships. 

Determine: - 

(a) the deep load draughts forward and aft. At an even keel draught of 8m the displacement is 12222 tonnes, TPC = 15, MCT 1 Cm. 80 tonne metre L.C.B. is 0.8m forward of amidships and the LCF is 1.5 metre abaft amidships.

(b) the draughts at forward and aft when 510 tonnes fuel with the centre of gravity 3m abaft amidships is consumed from deep load condition. 

4. A box-shaped vessel is 30.5m long, 9.15m broad and floats at a draught of 3.05m. Its centre of gravity lies on then centre line and its KG is 3.65m. A mass of 10 tonnes (already on board) is moved transversely a distance of 6.10m. 

Determine the angle of heel. Compare this result with that obtained using the formula: -

GZ = (GM + ½ BM tan2() Sin (.                 1 

5. A ship of 4500 tonnes displacement has two rectangular D B Tanks located fore and aft. The tank top is 1.3m above the keel and above this is a deep tank 14.85m wide, 8.8m high and 4m broad. The forward D B tank has 260 tonnes of oil and after D B tank has 210 tonnes of oil. The relative density of oil is 0.88. The Deep tank is empty. In this condition the KM is.7.5m and GM is 0.9m. It is decided to transfer all the oil from the two D B tanks to the Deep tank. 

Find the GM after this transfer. 

6. A 5000 tonne displacement ship 100m long is towed in the naked condition on a long tow rope at a speed of 20 knots. The force on the tow-rope is 1M.N. 

(i) Find the e.p. for the ship.

(ii) Calculate the s. p. for. a geometrically similar ship 120m long running at –

(a) corresponding speed 

(b) at a speed of 20 knots assuming that s. p. in this speed region is proportional to the cube of the speed. 

Appendage coefficient = 1.20, hull efficiency = 0.97, propeller efficiency = 0.72, RRE (Relative Rotative efficiency) = 1.0, QPC Factor = 0.95. 







PART B

7. Sketch a balanced type rudder of a PANAMAX Bulk Carrier. Insert principal dimensions. 

What are the properties of materials used in the construction of such a rudder? 

What is the nature of defects you are likely to find in such a rudder after about ton years service and how are these defects rectified? 

8. Sketch and describe the construction of a Double Bottom tank of a ship having transverse system of framing. Clearly show how, a floor is attached to the inter-coastal? 

9. Sketch and describe the construction of collision bulkhead of a large tanker. Include principal dimensions in the sketch. 

10. Describe with the aid of sketch how each of the following contribute towards improving the propulsive efficiency of a ship:

(a) Ducted propeller.

(b) Costa bulb as fitter to rudder.

(c) Grim whell vane as fitted aft of the propeller.
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Answers

PART A

Answer for Question No. 1

Displacement at 2.0m draught = 1220 tonnes

Displacement at 3.0m draught = 1920 tonnes

Displacement at 4.0m draught = 2660 tonnes

Answer for Question No. 2

17.023

Answer for Question No. 3

(a) 8.364mA    7.619F

(b) 7.921m A   7.387m F

Answer for Question No. 4

( ( = 23.80
Answer for Question No. 5

GM = 0.3838m

Answer for Question No. 6

10.29kw

35.23kw

26.796kw

