Elementary Fluid Mechanics and Lab (’08 Fall)

Final Exam

(Closed book and note, but with one-page self-made summary; 2 hrs)

1. (20) Calculate the power output of the turbine shown below.
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2. (30) In the figure shown below, the axes of the pipes are in a vertical plane. The flow rate is 2.83 m3/s of water. Calculate the magnitude and direction of the resultant force of the water on the pipe bend. Note that the volume of the water in the pipe bend is 
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 is the cross-sectional area of the pipe and 
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 is the radius to the axes of the pipe bend.
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3. (20) If the turbulent velocity profile in a pipe 0.6 m in diameter may be approximated by 
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 m) and the shearing stress in the fluid 0.15 m from the pipe wall is 23.0 Pa, calculate the eddy viscosity, mixing length, and turbulent constant at this point. Specific gravity of the fluid is 0.90.
4. (30) The 1:12 pump model (using water at 
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C with density of 998.2 kg/m3 and viscosity of 
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) simulates a prototype for pumping oil of specific gravity 0.90. The power input to the model is 0.522 kW. Calculate the viscosity of the oil for both Froude and Reynolds similarities to be achieved between model and prototype.  Calculate the pump efficiency in the model. Also calculate the prototype power assuming that the pump efficiency is the same in model and prototype.
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