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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS I

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                        Afternoon Paper
                                                  
N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                     (2) All questions carry equal marks.


                                     (3) Neatness in handwriting and clarity in expression carries weightage
Section A

1. A vessel about to complete loading in a summer zone is expected to enter a winter zone after steaming from the loading port for 10 days. On passage, fuel consumption is expected to be 30 tonnes per day and water consumption 15 tonnes per day. The ship is at present floating  in water of density  1.013 tonnes/m3 at a draft of 9.0m.

              Summer load draft                       9.475m

              FWA                                            203mm

              TPC                                             30 tonnes/cm

          Find 

(a) The maximum permissable draft on completion of loading.

(b) The amount of cargo which the vessel can load.

(Note. A vessel passing from a summer zone to a winter zone, or from a tropical zone to summer zone, must arrive at the zone boundary at the draft appropriate to that zone.)

2. A vessel of displacement 16450 tonnes KG 9.3m loads and discharges cargo as follows:

	       
	Weight (tonnes)
	KG

	Loads 
	1427
	8.6

	
	2964
	4.6

	
	1930
	12.0

	Discharges 
	2000
	11.8

	
	483
	6.4


         Find the KG on completion

3. A vessel of displacement 22600 tonnes, KG 8.2 m dischares 3000 tonnes of ballast from a mean Kg of 2.0m. She loads 11800 tonnes of cargo at a mean Kg of 7.8m. A further Parcel of 1200 tonnes of cargo remains to be loaded. Determine the mean Kg at which to load this cargo so that the final GM is at least 0.5m. KM at displacement 32200 tonnes is 9.0m.

4. [image: image2.png]


A vessel is floating at drafts : forward, 11.48m; aft, 12.26m She is to complete loading at drafts : forward, 11.90m; aft, 12.10m. Space is available in No. 5 hold, 30m forward of AP and No. 2 hold 100m forward of AP. MCTC is 120 tonne m/cm; TPC, 32tonne/cm; LCF, 64 m forward of AP; length, 140m. Distribute the cargo to be loaded to give the required final draft.

5. A Vessel displacing 15000 tonnes has KG, 7 m. Cargo is redistributed to cause KG to rise by 0.25 m. The values of GZ in the initial condition were

	Heel
	0
	15
	30
	45
	60
	75
	90 degree

	GZ
	0.00
	0.391
	1.000
	1.138
	0.774
	0.129
	- 0.584 m
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         Find for the initial and final condition

(a) The range of stability;

(b) The maximum GZ and the angle at which it occurs;

(c) The dynamical stability at 400;

(d) An estimate of the GM.

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

Section B

7. With reference to the impressed current method of protecting, a ship’s hull from corrosion:

             (a)  (i) Sketch a fully automated impressed current system.

                   (ii) Describe the system.

            (b)  (i) Sketch a simple transverse section of the hull  showing the direction of current flow through the system and hull. 

                 (ii) State how the propulsion and manoeuvring systems are protected.

8. (a) With reference to refrigerated hold spaces describe using simple sketches: 

(i) A tween deck scupper.

(ii) An  insulated brine pipe passing through a watertight bulkhead.

      (b) With reference to draining water from decks, describe using simple sketches: 

(i) A scupper pipe leading from the waterway in the tween decks to the outside of the vessel; 

(ii) A bulwark freeing port with the flap hinged at the top and opening outward.

9. (a)  Sketch a steel hatch cover of the self stowing type with rising and falling tracks. 

(b)  Describe the hatch cover sketched in Q9(a).
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