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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE
CLASS I

(Time allowed - 3 hours)
INDIA (2001)                                                          Afternoon Paper
                    Total Marks  100
6. 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 box shaped vessel has length 8.0 m, breadth 9 m, depth 8.5 m and is floating at draft 5 m with KG, 3.7 m in salt water. Find the angle of loll and the Gmloll if  500 tonnes is loaded at KG 8m.

2. A vessel has displacement 25000 tonnes KG 10.6 m KM 12.0 m KB 6.1 m. Angle of deck edge immersion 270. Estimate the dynamical stability at 200 heel.

3. A box vessel has length, 100m; breadth, 10m; and depth, 8m. The vessel is floating at a draft of 4m and has KG 4m. If an empty full breadth midship compartment length 20m is bilged, find the bilged draft and the GM before and after bilging.

4. In the arrival condition a refrigerated cargo ship has a displacement of 12400 tonne, a KG of 5.2 m and a GM of 0.46 M. 500tonne of meat, carried in the 'tween deck between the upper and super structure decks is discharged. The centre of gravity of the meat is 1 m above the upper deck and the meat is suspended 0.38 m below the underside of the superstructure deck. The ship loads 450 tonne of fuel oil having a KG of 2.4 m and 50 tonne of fresh water having a KG of 1.2 m. The 'tween deck height is 2.4 m and the distance between the keel and the upper deck is 6.7 m. Calculate the final metacentric height of the ship. 
The wetted surface of a vessel is 0.4 times that of another of similar form and the displacement of the latter is 4750 tonne greater than that of the former. Estimate the displacement of the smaller vessel in tonne. 

(a) When a propeller of 5m pitch revolves at 110 rev/min, the apparent slip is found to be –S% and the real slip is + 1.5S%. If the wake speed is 25% of the ship speed, calculate: - 

(b) Ship's speed,

(c) apparent slip,

(d) Real slip.

Part B
7. (a) Using simple sketches to illustrate water flow or reaction, show how a rudder can steer a vessel or act as a velocity retarder.

(b) With reference to arresting the headway of a very large vessels explain:

(i) Why full astern power is usually less than full ahead power. 

(ii) Why rudders adapted to act as retarders have not been successful.

(iii) The part that a transverse thrust unit could play in reducing stopping distance. 

State with reasons the main purpose of the following: 

(a) Bulbous bow; 

(b) Flare or Flam.

(c) Bilge keels; 

(d) Sheer.

(e) Camber.

With regard to the roll motion of a ship in a seaway:

(a) Why is roll motion considered more serious than pitch motion, 

(b) Discuss the basic principles of roll damping utilised in the following anti-roll systems:

(i) Bilge keel.

(ii) Activated fins.

(iii) Passive roll damping tanks.

(iv) Passive controlled roll damping tank.

With reference to the prevention of hull corrosion discuss: 

(a) Surface preparation and painting of new ship plates. 

(b) Design of the ships structure and its maintenance, 

(c) Cathodic protection by sacrificial anodes of the internal and external areas of the ship.
7. ---------------------X--------------------
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Answers

Answer for Question No. 1

Initial displacement = L x B x d x (
                                 = 80 x 90 x 5 x 1.025 tonnes

                                 = 3690 tonnes

Load KG
Weight                   KG              Moment

3690                        3.7                13653

500                          8.0                 4000

4190 17653

KG = moment       = 17653   m     = 4.213m 

            Weight          4190

Load draft

d = displacement        =      4190            m     = 5.678m

       L x B X (               80 x 90 x 1.025

Final KM
  =  d  + B2             = 5.678   +    92
       2      12d                2           12 x 5.678

KM = 4.028m

KG = 4.213m

GM = - 0.185m

tan loll  =         - 2GM
                            BM


             =            - 2 x ( - 0.185)

                                   1.189

loll = 29.150
GMloll = - 2 x GM0 sec loll

           = - 2 x 0.185 x sec 29.150
           = 0.424m

Answer for Question No. 2

GM = KM – KG
       = 12.0 – 10.6 1.4m

BM = KM – KB
      = 12.0 – 6.1 = 5.9m

BM = 2.95m

   2

Calculating  GZ at 50 intervals is 

GZ = sin ((GM  + ½ BM tan2()

	Heel
	0
	5
	10
	15
	20
	

	2.95 tan2(
	0.000
	0.023
	0.092
	0.212
	0.391
	

	+ 1.4
	1.400
	1.400
	1.400
	1.400
	1.400
	

	
	1.400
	1.423
	1.492
	1.612
	1.791
	

	x sin(
	0.000
	0.098
	0.174
	0.259
	0.342
	

	GZ
	0.000
	0.124
	0.260
	0.418
	0.613
	

	SM
	1
	4
	2
	4
	1
	

	F (area)
	0.000
	0.496
	0.520
	1.672
	0.613
	= 3.301


Area  = h ( F Area

             3

          = 1 x   5  x 3.301 m radians

3 57.3

          = 0.096m radians

Dynamical Stability  = Area x W
                                  = 0.096 x 25000 tonnes m

                                  = 2400.0 tonne m

Answer for Question No. 3

Bilged draft     5.0m

GM intact        0.08m

GM bilged       0.17m

Answer for Question No. 4

8. 0.72 m

Answer for Question No. 5

1608.64 tonnes

Answer for Question No. 6

(a) 19.8 knots

(b) 14.85 knots

(c) 16.67%

