1. Resistance and Propulsion

1-A)
The still water resistance of a model of a supply vessel has been measured in a towing
tank for arange of model speeds.

Question:
Show the principle of the extrapolation of these model scale datato full scale.

1-B)
This supply vessel has been equipped with one fixed pitch propeller.
Available or known quantities of the ship are:
* loading condition with wetted hull surface area S
* density p of the surrounding sea water
» diameter of propeller D
» open water propulsion characteristics of the propeller (Kt and Kg versus J)
» relativerotative efficiency #, (constant value)
» thrust deduction fractiont (constant value)
» mechanical efficiency nm of the shaft bearings behind the power measuring device in
the engine room (constant value)
Onboard of this ship - when sailing at sea with a constant engine setting in deep and very
cam water - will be measured:
* timeaveraged value of ship speed Vi in knots (1 kn = 0.5144 m/s)
» timeaveraged value of propeller rate N (rpm)
» time averaged value of power Pgr at the propeller shaft in the engine room (kW)
Effects of wind, sea state, fouling, maneuvering, etc. on the performance of the ship may
be neglected. Ship speed, propeller rate and shaft power measuring devices have been
calibrated afew days ago.
Question:
Describe - under these pre-defined conditions - the principle of the determination
of the full-scale wake fraction w of this vessel from the requirement that:
Calculated Torque = Measured Torque.



2. Regular and Irregular Waves

2-A)
A towing tank has alength of 150.00 m, a width of 5.00 m and a wave maker in one end
that generates long-crested regular waves.
Assume in this tank a generated regular deep-water wave with amplitude ¢, =0.200m
and wave period T = 2.00s.
The velocity potential of the wave is given by:
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Questions:

» Determine for this regular wave: the circular wave frequency « , the wave number Kk,
the wavelength A and the energy in these waves per unit surface area E/A.

 Determine the phase velocity c, the group velocity ¢, of these waves and the time
needed by this wave train to reach the other end of the tank.

 Determine the maximum fluid particle velocities (in longitudinal and vertical
direction) in the fluid in the tank at 0.500 meter below the still water level.

* Determine a so the maximum pressure at 0.500 meter below the still water level.

2-B)
A simplified wave energy spectrum of a storm in the North Atlantic Ocean, measured by
adisposable wave buoy, is given by:
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Questions:

» Cadculate the significant wave height, H,,,, and the mean wave periods T, and T, .

» Determine the probability P of exceeding a wave height of 4.00 meter in this storm,
by using the Rayleigh probability density function.

» Determine also the number of times per hour that this wave height will be exceeded.

» What isthe probability that the significant wave height H,,, will be exceeded?



