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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 ship of 10,000 tonnes displacement has righting levers as follows:

 Heel            100       200        300        400  

GZ (m.)      0.09      0.21      0.30      0.33 

Calculate the dynamical stability to 40 degrees heel. 

2. Will a homogeneous log of square cross-section and relative density 0.7 be stable when floating in fresh water with two opposite sides parallel to the waterline? If not, what will be the angle of loll? 

3. (a) Define 'permeability'. 

(b) A box-shaped vessel 100m. long, 15m. beam. floating in salt water, at a mean draft of 5 metres, has an amidships compartment 10m. long which is loaded with general cargo. Find the new mean draft if this compartment is bilged, assuming the permeability to be 25 percent. 

4. Compare the initial metacentric heights of two barges, each 60m long, 10m beam at the waterline, 6m deep, floating upright on an even keel at 3m draft, and having KG = 3m. One barge is in the form of  a rectangular prism and the other is in the form of a triangular prism, floating apex downwards.

5. A ship being drydocked has a displacement of 1,500 tonnes. TPC = 5 tonnes, KM = 3.5m, GM = 0.5m, and has taken the blocks fore and aft at 3m. draft. Find the GM when the water level has fallen another 0.6m. 

6. A tanker has displacement of 10,000 tonnes, KM = 7m. KG = 6.4 m. and MCT 1 cm. = 150 tonnes-m. There is a centre line bulkhead in both No. 3 and No. 8 tanks. Centre of gravity of No. 3 tank is 20 m. forward of the centre of flotation and the centre of gravity of No. 8 tank is 30 m. aft of the centre of flotation. The centre of gravity of all tanks is 5 m. out from the centre line. At present the ship is listed 4 degrees to starboard and trimmed 0.15 m. by head. Find what transfer of oil must take place if the ship is to completely upright and trimmed 0.3 m. by the stern.

PART B

7. (a) Sketch a watertight door and frame, showing the manner of arrangement to the bulkhead and the additional reinforcement carried by the bulkhead to compensate for the aperture.

(b) Explain how watertightness of the door and frame mating surfaces is ensured with an hydrostatic pressure tending to force the faces apart.

(c) (i) Describe the means of closing the door.

     (ii) State the number of closing stations and the position of each.

8. Describe with the aid of sketches how each of the following contribute towards improving the propulsive efficiency of a ship:

(a) Ducted propeller.

(b) Costa bulb as fitted to rudder.

(c) Grim wheel vane as fitted aft of the propeller.

9. (a) Sketch a fully balanced rudder of your choice showing:

(i)Details of the gland and steady bearing where the rudder stock enters the ships hull. 

(ii) Details of the rudder carrier ring which supports the weight of the rudder and rudder stock.

(b) State one advantage of a fully balanced rudder over an unbalanced rudder.

10. Describe a gravity type lifeboat davit and explain: 

(a) the manual braking arrangement, 

(b) how excessive lowering speeds are automatically prevented. 
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Answers

PART A

Answer for Question No. 1  :            1344 m-tonnes

Answer for Question No. 2  :             No 350 49’

Answer for Question No. 3  :             5.12m
Answer for Question No. 4  :           (a) 1.28m         (b) 4.56m
Answer for Question No. 5  :             - 0.2m or – 0.25m

Answer for Question No. 6  :            Transfer 41.94 tonnes from starboard to port, and 135 tonnes from forward to aft.
