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EXAMINATION OF MARINE ENGINEER OFFICER

NAVAL ARCHITECHTURE

CLASS I

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                        Afternoon Paper
                                                  
                         N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                           (2) All questions carry equal marks.

                                           (3) Neatness in handwriting and clarity in expression carries weightage
Section A

1. A tanker having displacement of 6090 tonnes is 20m, broad and its KG is 6m before loading, 10160 tonnes of oil of density 890 kg/m3 having its bulk center 6.7m above the keel is loaded. Oil is loaded in 6 wing tanks on portside, 6 tanks on starboard side and 6 middle line tanks. The free surface in each wing tank has a length of 11m., and breadth of 5m. Each middle line tank has a length of 11m., and a breadth of 10m. The vessel’s KM with oil on board is 8.75m.

Calculate the vessels virtual metacentric height after loading the oil cargo.

2. The following information is available for a twin-screw passenger cargo vessel of 19740 tonne displacement:-

V (Knot)
15
16
17
18

ep(naked)
2985
3745
4680
5640

QPC
0.73
0.73
0.72
0.71

Assumed the following allowance:-

30 per cent for weather and appendages,  3 percent for transmission losses.

Determine the services speed if the bhp of each engine is 3500KW.

3. (a) Many ships floating on even keel will increase the draught forward and decrease the draught aft if a weight is placed at the middle of the ship’s length. Explain the reasons.

(b) A vessel 160m., in length, 91m in breadth, MCT 1cm, 160 tonnes meters, TPC 26 is floating at draughts 6.45m forward and 6.55m aft. The center of floatation is 5.0m abaft mid-ship. She loads the following:-

220 tonnes 50m forward of the mid-ships;  800 tonnes 25m forward of the mid-ships; 500 tonnes 20m aft of mid-ships

She discharges 220 tonnes 36m forward of the center of floatation and 105 tonnes 60m forward of center of flotation. Calculate the new draughts.

4. Estimate the grain capacity of a ship of length 120m breadth19m, depth 9.5m draught, 7.35m block coefficient 0.72; 1/6 (sheer forward + sheeraft) = 0.65m; ½ camber = 0.18m; doubble bottom depth + ceiling = 1.07m.

5. For the tanker of total deadweight 130,000 tonnes with speed of 16 knots at a maximum draught of 16.75m, estimate the cargo volume available making an allowance of 2 per cent for expansion and water ballast within the cargo range of 15,000m3.

6. The ordinates of the curve of areas of immersed sections (the SA ordinates) for a ship of length 128m breadth 18.3m and draught 8.25m are as follows:

Station
A.P. 
½
1
2
3
4
5
6
7
8
9
9 ½ 
F.P.

Ordinate
0.04
0.16
0.35
0.69
0.90
0.98
1.0
1.0
0.98
0.86
0.48
0.21
-

The midship area coefficient (Cm) = Am / BH = 0.98. Determine the displacement, LCB position of centroid of area above base, prismatic coefficient and block coefficient

Section 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) 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.

9. By means of sketches describe the braking arrangements fitted for the controlled lowering of lifeboats.

State what maintenance and attention is required to ensure that the lowering gear is kept in good condition.
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