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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 the following righting levers when inclined: 

Heel           00            100        200        300         400         500 

GZ (m)     0.0            0.0       0.12       0.21       0.30       0.33 

Calculate the dynamical stability to 50 degrees heel. 

2. A ship is upright and is loaded with a full cargo of timber on deck. During the voyage the ship develops a list, even though stores, fresh water and bunkers have been consumed evenly from each side of the centre line. Discuss the probable cause of the list and the method, which should be used to bring the ship to the upright. 

3. A box-shaped vessel 60m. long, 15m. beam, floats on an even keel at 3m. draft. An amidships compartment is 12 metres long and contains coal (SF = 1.2 cu m. per tonne and relative density = 1.28). Find the increase in the draft if this compartment is bilged. 

4. Will a homogenous log of square cross-section and relative density 0.7 have a positive Initial Metacentric Height when floating in fresh water with one side parallel to the waterline? Verify your answer by means of a calculation.

5. A box-shaped vessel 150m long, 10 m beam and 5m deep, has a mean draft in salt water of 3m and is trimmed 1m by the stern, KG = 3.5m. State whether it is safe to drydock this vessel in this condition or not, and give reasons for your answer.

6. A ship of 6,000 tonnes displacement, KG = 6.8 m., is floating upright in salt water, and the draft is 4 m. forward and 4.3 m.aft. KM = 7.7 m. TPC = 10 tonnes. MCT 1 cm. = 150 tonnes-m. There is a locomotive to discharge from No. 2 lower hatch (KG = 3 m and centre of gravity 30 m. forward of the centre of flotation, which is amidships). If the weight of the locomotive is 60 tonnes and the height of the derrick head is 18 m. above the keel and 20 m. out from the centre line when plumbing overside, find the maximum list during the operation and the drafts after the locomotive has been discharged. 

PART B

7. (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.

8. (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.

9. (a) Describe the following and explain their function:

(i) Hawse pipe. (ii) Spurling pipe. (iii) Cable lifter. (iv) Cable stopper.

(b) With the aid of a sketch of a ship bow, show the arrangement of anchor cable, from anchor to chain locker.

10. Explain the function of a collision bulkhead and, with the aid of sketches, describe features of its construction and attachment to decks, shell plating and double bottom. 
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ANSWERS

PART A

Answer for Question No. 1  : 1414 m-tonnes

Answer for Question No. 2  : Probable cause of the list is an negative GM.

Answer for Question No. 3  : 0.225m

Answer for Question No. 4  :  No Unstable when upright

Answer for Question No. 5  : + 0.541m or + 0.573m  safe to drydock vessel.

Answer for Question No. 6  : 14056’. 3.88m F., 4.30m A.
