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Density of fresh water: 1000 kg/ m\ density of sea water: 1025 kg/ m3
, 

kinematic viscosity of fresh water: 1.139 x 10-6 m2
/ s, kinematic viscosity of 

sea water: 1.188 m2
/ s, normal atmospheric pressure: 101.325 kN/ m\ vapor 

pressure of fresh/ sea water: 1.704 kN/ m2
, make approximations wherever 

necessary and describe them clearly in your answer script 

1. The cylindrical polar coordinates (r,B,z) of a propeller, r being measured 

in mm from the propeller axis, B in degrees from a reference plane 

through the axis and z in mm from a plane normal to the axis, are found 

to be (1500 mm, 10°, 120 mm) at the leading edge and (1500 mm, -15°,-

180 mm) at the trailing edge at the blade section at 0.6R. The blade 

section at this radius has a flat face. Determine the width of the expanded 

outline at this radius and the position of the reference line, B = 0, with 

respect to the leading edge (i.e. distance in mm). What is the pitch ratio 

of the propeller at 0.6R? The propeller has no rake. (5) 

2. Explain the reason for the variation shown in Fig. 1? Write some of its 

consequences. How to get Kr and Kg from this variation? How to 

change X-axis from degrees to time (seconds)? (5) 
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Fig. 1 Variation of propeller shaft thrust, torque and horizontal and 

vertical force on propeller shaft bearings 

3. A ship propeller of 5.0 m diameter has a thrust of 500 kN and a torque of 

375 kN m at a revolution rate of 120 rpm and a speed of advance of 6.0 

ml sec. Determine the speed of advance, rpm, thrust and torque of a 

model propeller of diameter 0.25 m if the Froude numbers of the ship 

propeller and the model propeller are equal. If the depths of immersion 

of the ship and model propellers are 6.0 m and 0.3 m respectively, what is 

the ratio of their cavitation numbers? What is the ratio of the Reynolds 

number of the ship propeller to that of the model propeller -at 0.75R? 

<(%t?SR = 0.275) (10) 

4. A ship has a resistance of 500 kN at a speed of 16.0 knots with the engine 

producing a brake power of 6000 kW at 120 rpm. The propeller thrust is 

600 kN and the loss of power in transmission from the engine to the 

propeller is 180 kW. In order to produce the same thrust at the same 

rpm in open water, the propeller would have to advance at a speed of 12.0 

knots and require a torque of 500 kN m. Calculate the effective power, 
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the thrust power and the delivered power, as well as the hull efficiency, section is 10.0 m/ sec, the maximum propeller rpm is 3000, the maximum 

the relative rotative efficiency, the open water efficiency and the torque is 45 N m and the minimum static pressure at the centre line of the 

propulsive efficiency (quasi-propulsive coefficient). (10) working section is 15 kN/ m2
• Determine the speed of water, the model 

5. In a twin screw ship, the propellers have a diameter of 3.0 m. The pitch propeller rpm and the static pressure at the propeller position if the 

ratio is 0.670 at 0.7R. The propeller centre line is 2.0 m below the model propeller is to be run (a) at the correct Froude number, and (b) 

waterline. The blade section at 0.7R is of an aerofoil shape for which the just within the limits of the cavitation tunnel. The tunnel water is 

limiting angles of attack to avoid sheet cavitation on the face and the back deaerated and the tuimel cavitation number must be reduced by 15% 

are given respectively by amin = -0.40-0.60 t-Cpmm) and compared to the ship. What is the minimum cavitation number of the 

am., = 1.35 + 0.65 t-cp . ), a in degrees. The propellers run at 120 rpm. The 
mm 

tunnel based on the speed of water in the working section? (10) 

axial and tangential velocity components at 0.7R when a propeller blade **End of question paper** 

is in the vertically upward position are 3;50 m/ sec and 0 respectively. 

When the blade makes an angle of 120° with its vertically upward 

position, the axial velocity component is 5.05 m/ sec and the tangential 

velocity component directed opposite to the revolution of the blade is 2.50 

ml sec. If these blade positions result in the maximum and minimum 

angles of attack of the blade section at 0. 7 R, show that it operates without 

cavitation. (10) 

6. A ship has a propeller of 4.0 m diameter with its centre line 3.0 m below 

the surface of water. The propeller in its design condition has a speed of 

advance of 8.0 m/ sec at 150 rpm and 2500 kW delivered power. 

Experiments are to be carried out with a 1/16 scale model propeller in a 

cavitation tunnel in which the maximum speed of water in the working 
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