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17. A ship is 140 m long has a speed of 15 knots. Wetted surface area of the ship
is 3300 m?, Density of sea water = 1025 kg/m?. Tests on a geometrically similar
model 4.9 m long, run at corresponding speed, gave a total resistance of 19 N in
fresh water whase density was 1000 kg/m?>. Estimate total resistance of the ship

. . . . . . _ 0,075 _
using ITTC 1957 model ship correlation line. Given: ¢ =722 = Ry for model =

6.195 % 10° and R, for ship = 9.0941 x 108, Use Roughness allowance, ¢4 = 0.0004
{10 Marks)

18. (a) A vessel uses 125 tonnes of fuel on a voyage when travelling at 16 knots.
Calculate the mass of fuel saved, if on the return voyage, the speed is reduced to
15 knots, the displacement of the ship remaining constant. {3 Marks)

{b) A ship moving at a speed of 18.0 knots is propelled by.a gas turbine of shaft
power 10000 kW at 5400 rpm, The turbine is connected to the propeller through
45; 1 reduction gearing. The losses in the gearing’and shafting are 5%. The
propeiler has a thrust of 900 kN, and the wake {raction and thrust deduction
fraction are 0,250 and 0,200 respectively. Determine the delivered power, the
thrust power and the effective power, as well as:the propelier torque.: (7 Marks)

19. {a) Compare the balanced rudder E#:”cgUm.._w:oma Enamw.... S .._.3 marks)

{b) Deduce the angle of heel Q:m to nm:n:?ﬁm_ mo:um on _.cnn_m_.. (6 marks)

20. (a) State the important mmmcaun_ozm of Axial Zoam:nca ._._._mo_.< Am Marks)

(b) Define Thrust Coefficient (Kr), ._.oB:m Coefficient :An? Advance Coefficient (3)
and the efficiency of: ﬂ:.ovm__m_. Sou in cnm: ‘water. Show that they are related by

following equation: z (5 Marks)

21. {a) Describe a E_.:_:o n:.n_m nmmn 5_&4 nrm use of neat diagram showing
>a<m:nmrﬂﬂm:mﬂm3 .ﬂ.mnn._nm_ U_m_.:m_“m_‘ and mnmmufﬂ:_ﬁ_:o Diameter. (5 Marks)

(b} A vessel Eq:m in:a _.mn__cm oﬁ uoo m at a speed of 20 Knets under the action of
a rudder force of 1.5 M, Iif the draught of the ship is 5m, Distance of CG above
keel is 6:m m_._n_ anmnm::._n rm“mrn is 2 m, find the angle of heel during the steady
turmn. . (5 Marks)

22. (a} A ship ow. Q_mu_mnmgm:n 2,540 tonnes and transverse metacentric height of
0.765 m has a pericd of roll of 8.5 seconds. Estimate the probable peried for a
similar ship of 3,050 tonnes displacement and metacentric height of 0.825 m,
Assume that linear dimensions o AY3, {5 Marks)

{b) Describe activated fin system used as a roll stabilizaticn device. How does it
control rolling? Why is it more effective on fast moving ships? {5 Marks)
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