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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 model is towed at the rate of 3.6 knots through fresh water in a towing tank installation. The model is 6 m long and the total resistance during this operation is 40 N. A ship designed along the same lines as the model is to be 180 m long with a displacement of 29400 tonnes. Calculate the effective power  for the ship when operating at the corresponding speed in sea water.

f(model) F.W. = 0.492 n = 1.825  f(ship) S.W. = 0.421 S = 257 times (( L Where L = length in meters, S = wetted area (m2)  ( = displacement (t)

2. For a ship 55 m in length, floating in water of 1025 kg/m3 the equally spaced half-breadths of the waterplane commencing from the after perpendicular are: 0.0 6.9 7.2 6.0 0.0 m respectively. Calculate the position of the longitudinal center of flotation from midships and the moment to change trim one  centimeter  note: assume KB = KG

3. The speed of a ship is increased to 12% above normal for 11 hours then reduced to 10% below normal for 9 hours. For the remainder of the day the speed is such that the day's consumption will remain normal. Calculate the percentage difference in the days run.

4. A ship whose speed is 15 knots has a rudder of area 24m2. The centre of effort on the rudder is 1.25m from the centre line of the rudder stock. If maximum allowable stress in the rudder stock is 6.5k bar. Calculate :- 

(a) The diameter of the rudder stock if the maximum rudder angle is 350.

(b) If due to corrosion and wear, the effective diameter of the stock is reduced to 320mm, the maximum speed at which the vessel may travel without exceeding the maximum allowable stress.

Force (Fn) exerted by the water on a rudder normal to the plane of the rudder may be taken as :-

Fn = 577A v2 Sin ( Newton 


Where A is the rudder area in m2, v is the ships speed in m/s, ( is the rudder angle.

5. The wetted surface area of a ship of 6,096 tonne displacement is 2323m2. Find the area of wetted surface of a similar ship of 2032 tonne displacement. The speed of the 6096 tonne ship was 15 knot. Calculate the skin frictional resistance of the 2032 tonne ship in Newtons at:- 

(a) its -corresponding speed,    (b) a speed of 15 knot. 

Skin frictional resistance Rf = 0.4786 SV1.83 Newton where S is the wetted surface and V the speed in knot. The ships are assumed to be in sea water. 

6. A ship of 5080 tonne displacement and KM = 6.4m is inclined in sea water by moving a mass of 5.0 tonne transversely through a distance of 14.6m. This caused a pendulum 6.lm long to be deflected 10.2cm. During the experiment a double bottom tank, 7.3m long ( 9.lm broad ( 1.22 m deep, contained sea water to a depth of 0.61 m. Find the KG of the light ship if the only deadweight was the water in the tank. 

PART B

7. With regard to the ship construction details for transverse watertight bulkheads: 

(a) State the purpose of this type of bulkhead;

(b) State how the bulkheads are tested for water tightness.

(c) If it is necessary to penetrate the bulkhead, precautions must be taken to ensure that the watertight integrity and strength of the bulkhead are maintained. With this in mind, describe using simple sketches how the following pass through bulkheads:

(i) Main transmission shaft,

(ii)Electric cables.

8. Sketch a simple arrangement of the machinery space bilge injection arrangement, showing their separate suction and common delivery attachments.

(a) Explain why the bilge injection valve is fitted and how it is maintained in good working order.

(b) Compare the diameter of the bilge injection valve with that of the main sea injection valve.

9.  (a) Sketch a transverse section through a duct keel, labelling its component parts, indicating the duct keel position in the ship structure.

(b) Explain why duct keels are fitted.

10. (a) Sketch the arrangement of rudder stock, bearings, glands and method of suspension of a  pintleless rudder, labelling the components parts.

(b) State how the bearing wear down is measured and what prevents the rudder from jumping.
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Answers

Answer for Question No. 4

Diameter = 0.359m

Maximum speed = 12.59 knots

Answer for Question No. 5

App slip = 6.2%

Pitch = 3.49m

Diameter = 4.65m

Answer for Question No. 6

5.485m


Question 1,2,3 – may be solved by examiner and the solution must be sent to Dr. P. Misra in the Directorate.

