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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. When inclined, a ship of  8,000 tonnes displacement has the following righting levers. 

Heel             150        300        450        600  

GZ (m.)      0.20      0.30       0.32      0.24 

Calculate the dynamical stability to 60     degrees heel. 

2. A box-shaped vessel 30m. ( 6m. ( 4m. floats in salt water on an even keel at 2m draft F and A. KG = 3 m. Calculate the angle of loll.

3. A box-shaped vessel 30m. long, 6m. beam, 5m. deep, has a mean draft of 2.5 m. An amidships compartment 8m, long is filled with coal stowing at 1.2 cu. m. per tonne. 1 cu. m. of solid coal weighs 1.2 tonnes. Find the increase in the draft if the compartment is holed below the waterline. 

4. Two box-shaped vessels are each 100m long, 4m deep, float at 3m draft and have KG = 2.5m. Compare their Initial Metacentric Heights if one has 10m beam and the other has 12m beam.

5. A ship of 4,200 tonnes displacement has GM 0.7m. and present drafts 2.7m. F and 3.7m. A. She is to enter a drydock. MCTC = 120 tonne-m. The after keel block is 60m. aft of the centre of flotation. At 3.2m mean draft KM = 8m and at 2.7m draft KM = 8.05m. Find the GM on taking the blocks fore and aft.

6. A ship of 10,000 tonnes displacement is listed 5 degrees to port and trimmed 0.2 m. by the head. KM = 7.5 m, KG = 6.8m, and MCT 1 cm. = 1 50 tonnes-m. Centre of flotation is "amidships. No. 1 double bottom tank is divided at the centre line, each side holds 200 tonnes of oil and the tank is full. No. 4 double bottom tank is similarly divided each side having capacity of 1 50 tonnes, but the tank is empty. The centre of gravity of No. 1 tank is 45m. forward of amidships and the centre of gravity of No. 4 tank is 15 m. aft of an amidships. The centre of gravity of all tanks is 5 m. out from the centre line. It is desired to bring the ship upright and trimmed 0.3m. by the stern by transferring oil. If the free surface effect on GM be neglected, find what transfer of oil must take place and also the final distribution of the oil.

PART B

7. (a) With reference to double plated hollow rudders: 

(i) State the merits of this type of rudder compared to the single plate rudder.

(ii) State two methods of protecting the rudder from internal corrosion; 

iii) Describe how the ship and its performance would be affected by a cracked rudder plate which allows the ingress of seawater.

      (b) When the ship is in drydock: 

 (i) How would you inspect a rudder, and what all clearances you would check.

 (ii) State the tests that should he carried out to ensure water tightness of the rudder after a repair to a cracked rudder plate. 

8. (a) Sketch a ship's stern frame, showing how it is connected to the ship's structure and detailing the special ship's plates to which it is attached.

(b) State the material used to manufacture the sternframe. 

(c) Explain why corrosion is a problem and how it is prevented.

9. (a) Describe with a sketch how an aluminium superstructure is attached to the steel deck, indicate all materials used. 

(b) Discuss the use of aluminium for ship construction, explaining its advantages and disadvantages.

10. By what means is the fire risk and spread of fire in accommodation spaces and cargo spaces reduced to a minimum? Give a general description, with diagrammatic sketches, of the fire-fighting arrangements in accommodation spaces of a large passenger ship. 
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Answers

PART A

Answer for Question No. 1  :                 2038.4 m-tonnes

Answer for Question No. 2  :                 390 14’

Answer for Question No. 3  :                 0.222m

Answer for Question No. 4  :                (a) 1.78m         (b) 3m

Answer for Question No. 5  :                 + 0.367m or + 0.385m

Answer for Question No. 6  :                 Transfer 125 tonnes from forward to aft, and 61.25 tonnes from port to starboard. Final distribution : No.1 Port 75 tonnes, No. 1 starboard 200 tonnes, No. 4 port 63.75 tonnes, No. 4 starboard 61.25 tonnes.

