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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE
CLASS I

(Time allowed - 3 hours)
INDIA (2001)                                                          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. The TPC of a ship 150m. in length and 20 m in breadth at water planes 1.5m., apart from the keel to the load water line are as follows:-

	Stations
	Keel 
	LWL
	2WL
	3WL
	4WL
	5WL
	LWL

	TPC (Tonnes)
	0
	16.5
	18.0
	18.5
	19.0
	19.5
	20.5


Determine the height of the Center of Buoyancy above the keel when loaded to load water line and compare the result with that obtained by the expression – KB = Cw. H / Cw + Cb

  Where Cw is the coefficient of water plane area of LWL

  Cb is the block coefficient and H is the draught of the vessel.

2. A vessel of 5580 tonnes light displacement is floating at a mean draught of 7m, and its dead weight is 6020 tonnes. It is determine 80 cm by the stern and has its center of flotation at mid-ships. Its length is 200m, GML 250m, TPC 30. In order to pass over a bar in a river its aft draught is not to exceed 7.2m. Calculate the minimum amount of water to be put in the fore peak tank 80m, forward of center of floatation, to achieve the required draught.  

3. A tanker having displacement of 6090 tonnes is 20m, broad and its KG is 6m before loading, 10160 tonnes of oil of density 890 kg/m3 having its bulk center 6.7m above the keel is loaded. Oil is loaded in 6 wing tanks on portside, 6 tanks on starboard side and 6 middle line tanks. The free surface in each wing tank has a length of 11m., and breadth of 5m. Each middle line tank has a length of 11m., and a breadth of 10m. The vessel’s KM with oil on board is 8.75m.

Calculate the vessels virtual metacentric height after loading oil cargo.

4. The following information is available for a twin-screw passenger cargo vessel of 19740 tonne displacement:-

	V (Knot)
	15
	16
	17
	18

	ep(naked)
	2985
	3745
	4680
	5640

	QPC
	0.73
	0.73
	0.72
	0.71


Assume the following allowance:-

30 per cent for weather and appendages,  3 percent for transmission losses.

Determine the services speed if the bhp of each engine is 3500KW.

5. (a) Many ships floating on even keel will increase the draught forward and decrease the draught aft if a weight is placed at the middle of the ship’s length. Explain the reasons.

(b) A vessel 160m., in length, 91m in breadth, MCT 1cm, 160 tonnes meters, TPC 26 is floating at draughts 6.45m forward and 6.55m aft. The center of floatation is 5.0m abaft mid-ship. She loads the following:-

220 tonnes 50m forward of the mid-ships

800 tonnes 25m forward of the mid-ships

500 tonnes 20m aft of mid-ships

She discharges 220 tonnes 36m forward of the center of floatation and 105 tonnes 60m forward of center of flotation. Calculate the new draughts.

6. A box shaped of 100m length and 20m breadth floats at a draught of 4.5m. The barge is filled with cargo of permeability 0.65. A mid length compartment is now bilged and the draught increases to 5.5m. Calculate :-

(a) The length of the compartment.

(b) The change in metacentric height.

PART B

7. 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.

8. Sketch and describe a stern frame, suitable for a ship having a cruiser stern. Show how the frame is attached to the ship’s structure. Name the materials used and their properties.

9. Sketch and describe the following :

(a) Bulbous bow

(b) Structural arrangements to resist pounding.

10. With reference to the prevention of corrosion of the external surfaces of a ship's structure and superstructure: 

(a) Explain how good ship design can reduce corrosion; 

(b) State, with reasons, the parts of the ship which are at greatest risk from corrosive attack, 

(c) Outline two methods employed to reduce corrosion. 
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Answers

Answers:

Answer for Question No. 1

	Stn.
	TPC
	SM
	SP
	Lever
	Product of moment

	1
	0.0
	1
	0.0
	0
	0.0

	2
	16.5
	4
	66.0
	1
	66.0

	3
	18.0
	2
	36.0
	2
	72.0

	4
	18.5
	4
	74.0
	3
	222.0

	5
	19.0
	2
	38.0
	4
	152.0

	6
	19.5
	4
	78.0
	5
	390.0

	7
	20.5
	1
	20.5
	6
	123.0

	
	
	
	(wp 312.5
	
	(m 1025.0


Length of ship = 150 wp 1.5m

Displacement = 1.5 / 3 ( 312.5 ( 100   = 15657 tonnes

KB = VCB = 1025 / 312.5 ( 1.5 = 4.92m above the keel


Block coefficient Cb = 15625 / 1.025 ( 150 ( 20 ( 9 = 0.5646

Draught = 1.5 ( 6 = 9m

Coefficient of water-plane area at LWL = CW = 20.5 ( 100 / 1.025 ( 150 ( 20 ( 1

                                                               = 0.6667

KB = VcB = 0.6667 ( 9 / 0.5646 + 0.6667 = 6.0003 / 1.2313 = 4.873above keel.

(   KB by simpsons rule          =   4.92    =  1.0096

      KB emperical formula            4.873

1. Length of vessel = 200m

Light displacement = 5580tonnes

Deadweight  =  6020 tonnes

( total displacement = 11600 tonnes

GML = 250m

MCT Icm = WGML / 100L 11600 ( 250 / 100 ( 200 = 14.5 tonnes

Let water pumped in forepeak be x tonnes TPC = 30

 The bodily sinkage due to the loaded = x / 30 cm

And change of trim due to this loading = 80 ( X / 145 cm

As LCF at midship

Change in draught at each end is equal = 40X / 145cm

Present mean draught = 7.0 + 0.8 /2 = 7.4

Bodily sinkage = X / 3000m

( total mean draft after  fore peak = 7.4 + X / 3000m

maximum  draught allowed = 7.2m

required change in draught = 7.4 + X / 3000 – 7.2m

                                             = (0.2 + X / 3000)m = ( 20 + x /30)cm

AFT change in draught = 40x / 145cm

( 20 + X / 30 = 40X / 145

40X / 145 – X / 30 = 20

X = 20 ( 870 / 211

   = 82.46 tonnes

2. Light condition

Displacement = 6090 tonnes

KG = 6m

Loading: - deadweight = 10160 tonnes

                   Density of oil = 890 kg/m3
                   Bulk centrifugal of oil = 6.7m above the keel.

Loaded condition: - KM = 8.75m

I = 12 ( 11 ( 53  + 6 ( 11 ( 103
12 12

  = 1375 + 5500 = 6875m4
Loss of GM due to free surface effected = (d1 / d2) ( (i / V)

Where d1 is the density of liquid in the tank, d2 is the density of water in which the ship is floating, i  is the moment of meter a free surface and V is the under water volume of the ship


V =   (6090 + 10160) tonnes        

                           1.025 tonnes/nB            


=    0.89 ( 6875     = 0.3765m.

                         16250 


Bulk center of oil = Kb = 6.7m


Taking moments about the keel, we get


6090 ( 6 + 10160 ( 6.7 = 16250 ( KG1

(KG1 = 36540 + 68072  =  6.438m



      16250


Actual KM = 8.7m


Loss of GM = 0.3765

Due to F super

(Metacentric height GM of the ship with oil load and free surface Rs. 

= 8.75 - 0.3765 - KG



= 8.75 - 0.3765 - 6.438 = 1.9355m. 

4. Allowing for the weather and appendage at 30% of epn

Ep can be calculated i.e. ep = (1.3 epn)

Dp =    ep     calculate dp for all speed

          Qpc

Bp =    dp      available dp = 0.97 bp      



           0.97   

Tabulating the results

	V 
	15
	16
	17
	18

	Ep(n)
	2985
	3745
	4680
	5640

	Qpc
	0.73
	0.73
	0.72
	0.71

	Ep
	3880
	4868
	6084
	7332

	Dp
	5315
	6670
	8450
	10327

	Bp
	5479
	6876
	8711
	10646


 

5640 ( 1.3 = 7332



 ep   = dp



Qpc



   Dp  
= 10327    =  10646

0.97 
    0.97

Draw a graph with speed as base and bp as vertical oridnate

Total Bp available = 7000 kW

From graph speed = 16.05 knots.
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(a) Theoretical answers – Due to the positive LCF abaft of mid-ship and thus any load placed at mid-  ship generates a trimming moment Ford. Thus the increase in Ford Drought is more than after drought.

(b)  
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Calculation for change of load and trimming moment

Answer for Question No. 6

Length of Compartment  27.97m

Change in GM = 0.84m reduction

