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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. A box-shaped vessel 65m. ( 10m. ( 6m. is floating upright on an even keel at 4 m. draft in salt water. GM = 0.6 m. Calculate the dynamical stability to 20 degrees heel. 

2. A ship of 7382 tonnes displacement in sea-water has a block coefficient of 0.75 and mid-ship area coefficient of 0.96. The immersed area of mid-ship section is 86.4 sq. m. and the ratio of ship's breadth to draught is 2.50. Determine the length, breadth and the mean draught of the ship. 

3. A box-shaped vessel 60m. ( 10m. ( 6m. floats on an even keel at a draft of 5 m. F and A. An amidships compartment 12m. long contains timber of relative density 0.8 and stowage factor 1.4 cu. m. per tonne. Find the increase in the draft if this compartment is holed below the waterline. 

Construct a metacentric diagram for a box-shaped vessel 65m ( 12m ( 6m for drafts between 1m and 6m. From the diagram find: (a) the KM’s at drafts of 1.2m and 3.6m and  (b) the minimum KM and the draft at which it occurs.

A ship of 4,000 tonnes displacement, 126m long, has KM = 6.7m KG = 6.1m. The centre of flotation is 3m. aft of amidships. MCTC = 120 tonnes-m. Find the maximum trim at which the ship may enter a drydock if the minimum GM at the critical instant is to be 0.3m. 

A ship’s speed is 12 knots. The helm is put hard over and the ship turns in a circle of radius 488 metres. GM = 0.3 metres and BG = 3 metres. Assuming that 1 knot is equal to 1.8532 Km/hour. Find the heel due to turning. 

PART B

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 and show the direction of current flow through the system and hull.

(ii) how are the propulsion and manoeuvring systems protected, 

(a) Using simple sketches to illustrate water flow or reaction, show how a rudder can steer a vessel or act as a velocity retarder.

       (b) With reference to arresting the headway of a very large vessel explain:

(i) Why full astern power is usually less than full ahead power. 

(ii) Why rudders adapted to act as retarders have not been successful.

 (iii) The part that a transverse thrust unit could play in reducing stopping distance. 

State with reasons the main purpose of the following: 

(a) Bulbous bow; 

(b) Flare or Flam.

(c) Bilge keels; 

(d) Sheer.

(e) Camber.
Explain how an electro-hydraulic stabiliser restrains a ship rolling in a heavy sea and why structural members of the ship are most affected by this restraint? 
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ANSWERS

PART A

Answer for Question No.  1  : 107.2 m-tonnes

Answer for Question No. 2

Breadth = 15.0m

Length  = 106.69m

Draught = 6.0m

Answer for Question No.  3  : 0.109m

Answer for Question No.  4  :  (a) 10.6m , 5.13m         (b) 4.9m at 4.9m draft

Answer for Question No.  5  : Max trim 0.896m or 0.938m by the stern.

Answer for Question No.  6  : 40 34’

