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Atiempt SIX questions only

AJl questions carry equal marks

Maiks for each part question are shown in brackets

A siup of length 160 m, floats at its load draught with a displacement of 35000 tonne in sea
waer of density 1025 kg/m®.  The longitudinal centre of buoyancy (LCB) is 1.60 m aft of
middships.

In :his condition, the forward half of the ship displaces 16000 tonne and has a cenire of
disnlaced voiume (Icb) 30 m forward of midships. This part of the ship is to be replaced
wrth 2 new forward half of similar length, but having new immersed cross section argas, 10
the same load draught, as given in Table Q1.

Section Midships 6 7 8 9 9ty t FP
i Section area {m°) 295 280 260 215 136 75 t I
Table Q1
atculate EACH of the following for the new condition:
‘a) ihe dispiacement of the ship; (6)
i) :the Jongitudinal position of the ship's centre of buoyancy. (15)

A vessel floating in water of density 1025 kg/m3 with a displacement of 5000 tonne has the
ollowing =vdrostatic particulars:

mean draught =5.0 m

centre of buoyancy above the keel (KB) = 2.65m

fransverse metacentre above the centre of buoyancy (BM) =3.015 m
iransverse metacentric height (GM) = 0.665 m

ionne per centimetre immersion (TPC) = 10.0

Caleulale the mass required to be added to the vessel at a Kg of 3 m to give u final
metacentric height of 0.8 m, assuming the vessel to be wall sided over the change of

draught. {16}

[OVER

2



e

A ship of length 150 m has the following hydrostatic particulars when floating &t an even

keel draught in sea water.

walerplane area
displacement

longitudinal metacentric height (GMy)
centre of flotation from midships (LCF)

The ship grounds on a rock which may be assumed to be at a point 60 m forward ot

2000 m”
13500 tonne
165 m

2.4 maft

mudships and settles such that the end draughts are 6.35 m aft and 5.65 m forward

Casculate the originai draught of the ship.

A box barge of length 50 m is of uniform construction and has a displacement of 600 tonne
when empty. The barge is divided by four transverse bulkheads to form five nolds o

equai iength.

Cargo is foaded as shown in Fig Q4, the cargo in each hold being uniformly distribuiec.

)
‘[ No. 3 hold No. 4 hold No. 3 hold No. 2 hold No. | howd i
{
E 400 tonne 300 tonne 400 tonne 500 tonne 300 tonne ;
i |
AFT FORW ARL:
Fig Q4

For this condition of loading:

{a) wverify that the barge has an even keel draught;

{bi draw to scale EACH of the following:

il; the load diagram;

‘10 the shear force diagram;

{c} determine the longitudinal position of the maximum bending moment, using :ihe
dizgrams drawn in Q4(b).
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A vhip of iength 160 m and breadth 28 m floats at a draught of 12 m in sea water of density

1015 kg/m' with a block coefficient of 0.7,

allowance for appendages = 6%
allowznce for weather = 14%
quas:-propulsive coefficient (QPC) = 071

A eometnically similar model 8 m in length, when tested at a speed of 1.6 m/s in fresh
waler of denvity 1000 kg/m” gives a total resistance of 82 N,

Ca culate the service delivered power for the ship at the corresponding speed to that of the
mode!,

Mace,  Tne fFictional coefficient for the model in fresh water is 1.69

{a}

{h)

Tae frictional coefficient for the ship in sea water is 1,42
Speed s in m/s with index (r) = 1,825

Wetied surface area (m)= 2O6vVA XL

Explain the term thrust deduction, with respect to a ship’s propeller.

The following data were obtained during a ships acceplance trials:

ship speed = 15.6 knots
delivared power = 2600 kW
effective power = 1750kW
‘hras = 280 kN
arepelier efficiency = 05%
apparern: slip = 6%

“alculate EACH of the following:
i, tpe thrust deduction fraction;
iy the Taylor wake fraction;
ii the true slip;

v, the hull efficiency.

Sketcl: outline midship sections for chemical carriers of Types 1, 2 and 3 showing the
tocation of the cargo.

With reference to the outlines sketched in Q7(a), explain how the location of the
cargo fulfils the requirements of the IMO Bulk Chemical Codes.

Explai how the design of a chemical tanker minimises the problems of incompat:ble
cargoes.

Explan why corrugated bulkheads are fitted where possible, in preference o siane
hulkheads in chemical carriers,

(16)

(3)

3)

{5}



{a)

(b)

Explain the circumstances under which whipping stresses may occur in ships
Deescribe the use of stress indicators on board a ship.
Sketch a graph of stress versus time indicating whipping.

Describe the structure on a ship that would resist whipping.

State the reasons for carrying out sea trials on a newly built ship.
(i3 Outline the purpose of progressive speed trials.

¢iv: Describe how such trials are conducted.

filir State FOUR other tests which may be conducted during sea trials.
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