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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS I

(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. The half-breadths at equi-distant station of a water plane 62.4 m in length commencing from aft are as follows:-

                                             AP                                                                                FP

	Station
	0
	1
	2
	3
	4
	5
	6
	7
	8

	breadth (m)
	0.1
	0.3
	4.4
	5.3
	5.6
	5.5
	5.2
	4.0
	0


Determine ----

(a) The area of the water plane

(b) The water plane area co-efficient

(c) The TPC in sea water; and

(d) The distance of the centre of floatation from No. 4 station

2. The ordinates of a curve of statical stability of a ship of 12,500 tonnes displacement are as follows:-

	Angle of heel
	0
	7.50
	150
	300
	450
	600
	750

	GZ (m)
	0
	0.05
	0.119
	0.39
	0.55
	0.36
	- 0.12


The centre of gravity of the ship is 6.8m. above the keel. Cargo weighting 500 tonnes, having its centre of gravity 10.5m above the keel is discharged. Due to the discharging of the cargo find the change in ----

         (a) The maximum value of GZ    (b)  The range of stability.

3. A ship's model 5m long has a total resistance of 40 newtons when towed in fresh water at a speed of  2m/sec. The wetted surface of the model is 4.5m2. Determine the effective power of a ship of similar form and of length 125m. at the corresponding speed.

f(model) = 0.1770                f(ship) = 0.1448

4. A vessel displacing 20000 tonnes has a KM of 6.5 m. A weight of 25 tonnes shifted  20 m transversely across the deck causes a plumb line length 10 m to be deflected by 0.1m. Kg of the inclining weight is 10.5 m. If there remains to be installed a generator weighing 100 tonnes  at KG 3m, determine the light ship KG.

5. A vessel displacement 12500 tonnes has KG 9.6m. On completion of loading she is required to have KG of 9.5m.

1000 tonnes is loaded at Kg 5.5m.

850 tonnes is loaded at Kg 13.6m.

Find the Kg at which to load a further 1600 tonnes of cargo to produce the required final KG.

6. A vessel has a summer freeboard of 4.2m, which corresponds to a draft of 8.9m. Her Fresh Water Allowance is 178mm and TPC immersion is 22.5 tonnes/cm. The vessel is floating in river water of Relative Density 1.010 in a tropical zone, with present freeboards (measured at midlength) of 4.4m to starboard and 4.3m to port. It is estimated that the vessel will use 70 tonnes of fuel and 5 tonnes of fresh water on her passage down river to the sea. What is the maximum amount of cargo which she may load in the river?

Section B

7. What are the factors taken into account while deciding the number and type of watertight doors to be fitted in the bulkheads of 1200 capacity ocean going passenger ship? Sketch and describe one such hydraulically operated watertight door giving details of its attachments to the bulkhead.

8. Write short notes on following :-

(a) Light weight  (b) Camber  (c) Panting beams. (d) Free surface effect

9. Give a brief description of the effects of  grounding which has resulted in bilging of two adjacent large cargo compartments with respect to  the following :

(a) Stability of the vessel.

(b) Permeability of the compartment bilged

Assume symmetrical midship compartment bilging.

Answers

Answer for Question No. 1

Length of vessel  = 62.4m

	Sr. No.
	Station 
	1/2 breadth
	SM
	Product
	Lever 
	Product 

	1
	AP
	0.1
	1
	0.1
	4
	0.4

	2
	1
	0.3
	4
	01.2
	3
	3.6

	3
	2
	4.4
	2
	8.8
	2
	17.6

	4
	3
	5.3
	4
	21.
	1
	21.2

	5
	4
	5.6
	2
	11.2
	0
	0.0

	
	
	
	
	
	
	42.8

	6
	5
	5.5
	4
	22.0
	1
	22.0

	7
	6
	5.2
	2
	10.4
	2
	20.8

	8
	7
	4.0
	4
	16.0
	3
	48.0

	9
	FP
	0
	1
	0
	4
	0.0

	
	
	
	
	
	
	90.8

	
	
	
	
	
	
	- 42.8

	
	
	
	
	(x  = 90.9
	
	(Y  = 48.0


h = 62.4 = 7.8

       8

Aw = 1  (  x h x 2   = 1  x  90.9 x  624  x  2     = 472.68 sqm.


          3                        3                    8    

Cw = Aw  =    472.68               = 0.6763

         Lb       62.4 x 5.6 x 2 

TPC = Aw x P  =    472.68 x 1.025               = 4.845 

             100                    100 

LCF = 1/3 x h x h  x  (Y x 2    

                1/3 x h x  (X x 2

        = (Y  x h

              (x 

      =  48 x 7.8    =  4.1188m forward of midship

              90.9

Answer to Question No. 2

KG of the ship after discharge of 500tonnes cargo = 12500 x 6.8 - 500 x 10.5   =  85000 - 5250







(12500 -500)

     12000

=  79750  = 6.646m

  12000        

GG1 = 6.8 - 6.646 = 0.154m

G1Z1 = GZ = GG1 sin(
Calculate for values of ( for 0 to 75 we get the GZ and range of stability where the values of GZ become Zero

	(
	GZ
	sin(
	GG1 sin(
	G1Z1 (m)

	00
	0
	0
	0
	0

	7.50
	0.05
	0.13
	0.0201
	0.0701

	150
	0.119
	0.2558
	0.03986
	0.1589

	300
	0.39
	0.5
	0.077
	0.467

	450
	0.55
	0.707
	0.1089
	0.6589

	600
	0.36
	0.866
	0.1334
	0.4934

	750
	- 0.21
	0.9659
	0.1487
	- 0.0613


(a) Maximum value of GZ is 0.6589m increase

(b) Range of stability for o to 730 increases

Answer to Question No. 3

F(model) = 0.1770    F(ship)  = 0.1448

U for model = 2m/sec

F(m)  = FsU1.825        

          = 0.1770 x 4.5 x 21.825

          = 2.822N

rr(m) = 40 - 2.822 = 37.178N

corresponding speed = 2 x ( 125   = 2 x ( 25   = 10 m/sec

                                                  5

wetted surface of the ship = 4.5 x (125/5)2 = 4.5 x 625   = 2812.5m2
 Rf(s)  = 0.1448 x 2812.5 x 101.825   = 27218N

Rr(s) = 1.025 x 37.178 x (125/5)3 = 37.178 x 253 x 1.025  = 580906 N x1.025  = 595428.65 N

RT(s)  = 27218 + 595428 = 622646 N

EP naked = 622646 x 10  = 6226.46 Kw

                      1000

Answer to Question No. 4

KG as inclined 4m

Light ship, KG 3.987m

Answer to Question No. 5

	Weight (tonnes)
	KG
	Moment 

	12500
	9.6
	120000

	1000
	5.5
	5500

	850
	13.6
	11560

	1600
	X
	           1600X

	15950
	
	137060 + 1600X


KG = moment of weight  


                Displacement    

9.5  = 137060 + 1600X

               15950

151525 = 137060 + 1600X

1600X = 14465

X = 9.041m

Load 1600 tonnes at Kg 9.041m

(Note. A more partical view is to regard 9.041m as the mean Kg of the 1600 tonnes after it has been distributed between availablespaces.)

Answer to Question No. 6

Allowance between summer and winter load lines

=  summer draft  x 1000 

           48

=   8.9 x 1000  = 185mm

     48

As  DWA = FWA (1025 - (()


                                      25

( DWA = 245 (1025 – 1010)

                                     25

                      = 107mm

The  present draft of the vessel must now be determine by adding together the summer draft and summer freeboard to obtain the freeboard depth of the vessel, then subtracting the present freeboard of the vessel from this depth, as follows:

Present draft = freeboard depth – mean freeboard

                      = (4.2 + 8.9) – (4.4 + 4.3)


                                                     2

                       = 8.750mm

Knowing the summer to tropical allowance and the DWA, the maximum permitted draft may now be calculated, as follows:

Summer draft                   = 8.900m

S-W allowance                 = 0.185m

DWA draft                        = 0.107m


Max. draft                          = 9.192m

Present draft                       = 8.750m


Permitted sinkage               = 0.292m

Again, the TPC value stated is assumed to be for salt water and must be corrected to obtained the correct value for river water of a different density, as follows:

(b) TPCD = TPCS (D
                        (S 

                 = 22.5 x 1010  = 22.2 tonnes/cm

                               1025

( to be loaded in the river = permitted sinkage x TPC + consumption of fuel and water on passage to the sea
                                          = (29.2 x 22.2) + (70 x 5)

                            = 731 tonnes

