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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE
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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. A fore-peak bulkhead is 18 meters wide at its upper edge. Its vertical depth at the center line is 3.8 meters. The vertical depth on each side of the center 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 center 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 ship 110m long, floating at draught of 6.50m aft and 6.10m forward discharges 200 tonne from a position 40m forward of mid-ships and 150 tonne from a position 30m abaft mid-ships. Calculate the amount of salt water required in the forepeak tank, 52m forward of mid-ships, to return the ship to the original trim. Determine the final draughts. LCF 1.5m abaft mid-ships, MCT 1cm 110tonne meter, TPC 16.

4. Derive an expression for the angle to which a ship will heel when travelling at speed. From the expression obtained, calculate the diameter of the turning circle of a vessel travelling at 15 knots which heels to 80 when the metacentric height is 0.6m, and the center of lateral resistance is 3.5m below the ships center of gravity.

5. A ship 100m long is trimmed 2m by the stern. A double bottom tank 15m ( 20m ( 1.5m, which has the sounding pipe situated at the after end, is being filled with fuel oil of relative density 0.8. The present tank sounding is 1.6m. Find (a) the sounding when the tank is full and, (b) how much more oil is required to fill the tank.

6. Discuss briefly the component of resistance to motion, which are experienced by a ship at sea. The total resistance of a ship is 121KN when moving at 13 Knots. A similar ship of different size has a total resistance of 173KN when moving at the corresponding speed. Assuming that the frictional resistance is 70 per cent of the total resistance for both ships, find the speed of the second ship.

PART B

7. What are the different methods of fire protection used on sea-going dry cargo ships of over 5000 tonnes gross? Sketch and describe a door used in a fire-division inside the accommodation spaces of a cargo ship. Indicate the properties of materials used.

8. Sketch and describe a balanced type rudder showing the method of its support. Explain the advantages of a balanced rudder. Will a rudder designed for balance in ahead running conditions also be balanced when going astern?

9. Describe with sketches a mechanically operated steel hatch cover for a large cargo hold. How is such a hatch cover tested after installation?

10. (a) Describe the following and explain their function:

(i) Hawse pipe.

(ii) Spurling pipe.

(iii) Cable lifter.

(iv) Cable stopper.

(b) With the aid of a sketch of a ship bow show the arrangement of anchor cable, from anchor to chain locker
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Answers

Answers: 
C.P. using vertical ordinate
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Thrust on the element = w.g. y/2. ydx  = ½ wgy2.dx
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Total thrust = wg f ydx. Depth of CQ (z)
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           y  =    1/3 f y3dx    =    1/3 second moment 

                     1/2f y2 dx          1/2 first moment      
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	69.98
	
	230.39


Area = (3/8 ( 3 ( 22)2 = 49.5 m2


Moments = (3/8 ( 69.98 (3)2 ( ½ = 78.73 


C.G. =     78.73    =     1.59m


               49.5     


depth of C.G. below W.L. = 1.59 + 4.5 = 6.9


Iox = (3/8 ( 230.39 ( 3)2 ( 1/3 = 172.8


I about W.L.         = I.C.G. + A ( 6.092 



 
= Iox – A ( 1.592 + A ( 6.092



= 172.8 + A (6.09 –1.59) (6.09 + 1.59)




= 172.8 + 49.5 ( 4.5( 7.68



= 172.8 + 1710.72




= 1883.52




=   1883.52         (IWL)



  49.5 ( 6.09         A.Z.                  
 


= 6.25m




= 6.25 – 4.5 = 1.75 m Ans.

Load       = W ( A ( depth C.G.


= 1.024 ( 49.5 ( 6.09


= 308.7 tonnes.

Ans 2. Declining moment = 70 ( 3 = 210 Tonne meter.
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Free Surface effects =  18.3 ( 63      (     1.024






        12 ( 1.024
     6450 - 70



    =  18.3 ( 63       (   1.024






         12 ( 1.024
      6380  



    = 0.0529m

Initial GM = 4.8 - 4.35 = 0.45m

Water level in the tank will be lowered by  =       70       = 0.6375m






  18.3 ( 6

KG of water discharged = 1.1 - 0.6375 +  0.6375   = 0.7812
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Taking moments about original G of the ship

Upward shift of G =      70 (4.55 - 0.7812)      = 0.3916




     6380

Final GM =  0.45 - (0.04962 + 0.03916)  =  0.3608


Tan ( =            210               = 0.8644



   6380 ( 0.3608


       ( = 5O.15'

Ans 3. Abaft trimming moments = 200 ( 41.5 = 8300 tonne meters

Ford trimming moments = 150 ( 285 = 4275 tonne meters

Neh trimming moments (Aft.) = 4025 T.M.

Trim Aft = 4025/110 = 3.66 cm.

Let the amount of salt water to be added be x tonne

Trimming moment = x ( 53.5 



      X =    4025       = 75.3 tonnes   





   110

Trim remaining same

Removed mass = 200 + 150 - 75.3 = 274.7 tonnes.

Bodily rise =     274.7   = 17.2 = 0.172



      16

Final Drought 

Ford = 6.10 - 0.72 = 5.928m


Aft = .650 - 0.172 = 6.328m Ans.


Ans 4. V = Velocity,  r = radius

Disturbing couple = C.F. force ( B.Z.

=  MV2 ( BG Cos (  --------- (1)

       r

Lighting couple = W ( GZ 

= MG ( GM Sin (  (For samall agles) -------- (2)
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Equating (1) and (2)


M(2     ( BG Cos (

                r


tan (  =     (2 ( BG  


                g ( r ( GM


tan 8O =   (15 ( 1.8532)2 ( 3.5   (    (10)2         ( = 15 ( 1.8532 km/hr

             9.81 ( r ( 0.6                 36






  =       15 ( 1.8532 ( 103






    3600

r =      (15 ( 1.8532)2 ( 3.5    (       (10)2          =   15 ( 1.8532 ( 10

            9.81 ( tan 8O ( 0.6               36                           36

=           27.82 ( 3.5            (   (10)2
       9.81 ( 0.1405 ( 0.6            36

    = 252.4 m 

diameter of the burning circle = 5.04.8m

Answer for Question No. 5

1.80m         16 tonnes


Answer for Question No. 6

13.80knots


