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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS II

(Time allowed - 3 hours)

July 1999                                                                                                                                                       Total Marks  100

Afternoon Paper
                                                  
                                  N.B. -        (1) Do not deface or make any mark on this paper.

                                                    (2) Attempt  SIX questions ONLY with minimum of TWO questions  from each section.

                                                    (3) All questions carry equal marks.




        (4) Do not copy the questions 

                                                   (5) Solve each problem on the appropriate page of the answer book.

Section A

1. A passenger ship of 26,800 tonnes displacement when partially loaded has a fuel consumption of 105 tonnes in 24 hours, including 9 tonnes for the domestic load, when steaming at 16 knots against the breeze. Determine ---

(a) The fuel saved on a voyage of 5 days steaming at half speed under the same conditions 

(b) The daily fuel consumption at 15 knots for a similar ship whose displacement is 63,800 tonnes.

2. A cargo ship at a displacement of 10,000 tonne, has a KM of 6.7m. When floating at this displacement a weight of 10 tonne at a Kg. of 7.6m was moved horizontally across the deck causing a pendulum of 7.6m long to deflect 12.5cm.The value of G.M. was thus calculated to be 0.76m.

Determine ---

(a) The distance through which the weight was moved

(b) The KG of the ship after 10 tonne had been removed.

(c) State if there would be any effect on the KM with the shifting of load

3. A tanker 120m long has displacement of 11,400 tonne. If the wetted surface area is given by ---

2.58 X ( Displacement of the ship (tonnes) X Length (m), determine the power to overcome the frictional resistance of the ship at 12 knots. 

The co-efficient of frictional resistance f = 1.421

The speed index n = 1.825

4. The waterplane area coefficients calculated on the basis of length and breadth at the summer load water line for a vessel are given below. Calculate the block coefficient.

W.L.  ..    1(base)      2         3           4        5


Cwp    ..     0.71        0.74      0.78     0.80    0.81

5. A vessel of unknown dimensions enters a dock where the density of the water is 1008 kg/m3. After discharging 112 tonne of cargo the Draught of the vessel is observed to be the same as when the vessel was in salt water of density 1024 kg/m3.  Calculate the displacement of the vessel in tonnes before discharching.

If the dock gates are opened at high tide to raise the level of water in the dock and the density is then found to be 1016 kg/m3, calculate the change in the vessel's draught expressed as a percentage of the draught in the partially discharged condition. Assume that there is no change in the water plane area within this range.

6. A box shaped barge of length, 100 m; breadth, 10 m; depth 6 m is floating at a draft of 2 m in fresh water. Aweight of one tonne is moved 8 m transversely across the deck, deflecting a pendulum 5 m long by 0.05 m. What will be the GM of the vessel of loading a 200 tonne weight at a KG of 7 m?

Section B

7. Describe a suitable arrangements for each of the following :-

(a) penetration of watertight bulkheads by:

(i) rotating shafting  (ii)  ballast pipes  (iii) electric cables.

(b) ventilating trunk passing through a fireproof bulkhead. Explain how the fire is prevented from spreading along the trunking.

8. Outline the requirements for strengthening a fast passenger ship in :

(a) the panting region,  (b) the pounding region, (c) the keel

and indicate the extent of the additional stiffening in each area.

9. What are the precautions to be taken in the following during an inclination test

(a) condition during test  (b) conduct of test  (c) calculation of results

what types of pendulum are used giving the  locations where it is installed.

Answers

Answer for Question No. 1

Fuel consumption day x (2/3  x V3
Number of days  x distance travelled x  d


                               Speed of vessel         V

Total fuel consumption for specific number of days x  (2/3  x V3  x d








      V

           x  (2/3  x V2  x d

(a) 105 - 9 x (2/3  x V2  x d  @ full speed

C x  (2/3  x   V     2    x d    @ half speed

2 2

C   =  (2/3  x    V    2    x  d   

                        2             2


96 (2/3  x V2  x d

 C = 96 x (()2 x (
     = 96          = 12 tonnes /day

         8

Consumption per day at half speed = 12 + 9 = 21 tonnes.

Number of days at half speed = 10 days.

Saving in full consumption  = 5 x 105 - 21 x 10

                                             = 525 -210

  = 315 tonnes

C  =    63,800   2/3  x    15    2 x  15 x 24

96       26,800               16         16 x 24

C  = 96 x 1.78 x 0.88 x 0.94

     =  141 tonnes /day

Set consumption = 141 + daily fuel consumption of the ship.

Answer for Question No. 2

W=10 tonne

W=10000 tonne

GM = 0.76m

Deflection =12.5cm

Tan ( = 0.125

                7.6

w x d   = W x GM X Tan(
       d  = W x GM X Tan(
                      W

           = 10000 x 0.76  x  0.125

10 7.6

          = 12.5 m

KG = 10000 (6.7 - 0.76)  - 10 x 7.6


                        10000  -10

      =  10000 x 5.94 - 7.6


                        9990

       =  59400  - 7.6


                  9990

       = 5.938 m

Answer for Question No. 3

Wetted surface area Ws
                         = 2.58  ( 11,400 x 120


                         = 2.58  ( 1368000


                         = 2.58  x 102 ( 136.8

                        = 2.58  x 102 x 11.7

                        = 3018 m2

Rf   = f.s  x V3  N

       = 1.421 x 3018 x (12 x 0.5144)1.825   N

       = 1.421 x 3018 x (6.1728)1.825   N

       = 1.421 x 3018 x 27.71

       = 118793.6

       = 118.8 K. N

Power        =  118.8 x 12 x 0.5144

                  = 733.3  KW

Answer for Question No. 4

	W. L
	 6 w.p.
	SM
	Product

	1
	0.71
	1
	0.71 L x B

	2
	0.74
	4
	2.96 L x B

	3
	0.78
	2
	1.56 L x B

	4
	0.80
	4
	3.20 L x B

	5
	0.81
	1
	0.81 L x B

	
	
	
	9.24 L x B


Let the draught be 'd'

(Common Interval   = d

                                      4

(Displacement Volume   =  1  x  d  x 9.24 x L x B

                                               3      4

(Block Coefficient           =  1  x  d  x 9.24 x L x B


                                               3      4              L x B x d

                                         = 9.24        = 0.77

                                             12

Answer for Question No. 5

Let the Displacement before discharging be 'x' tonnes

(Displacement Volume in Sea water = X x 1000   m3

                                                                      1024

Displacement Volume in Dock Water = (X -112) x 1000  m3
                                                                                   1008

Both are equal.

( X x 1000   = (X-112)  x 1000


1024 1008

· X x 1008  = 1024 X - 1024 x112

16X          =  1024 x 112

X    =   1024  x 112    = 1024  x 7 =7168 Tonne

                     16

Displacement Tonnage after Partial discharge = 7168 -112  = 7056 Tonnes

Displacement Volume in 1008kg/m3 Water  = 7056  m3

                                                                           1.008

Displacement Volume in 1016kg/m3 Water  = 7056  m3

                                                                           1.016

Let  the initial draught be 'd'

W. P. Area is constant

Draught in 1008kg/m3 =     7056               = 7001


                                       1.008 x W. P.          W. P.

Draught in 1008kg/m3 =     7056               = 6945


                                       1.016 x W. P.          W. P.

(Change in Draught  = 56


                                      W. P

( % Change   = 56   x  100   x  W. P.   =  5600   =  8 %


                          W. P                  7001

Answer for Question No. 6

KG as inclined 4.76m

GM after loading weight – 0.08m (unstables)

