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	Attentions：
1. There are 【6】 problems on this exam, of which you are instructed to work only 

   【5】. If you work all 【6】 problems, only the first 【5】 will be graded. 

Each problem gets 【20】 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.
4. (   )open book    (  ˇ )close book


1) The clutch system shown in Fig.1 is used to transmit torque through a 3-mm-thick oil film with μ= 0.38 N-s/m2 between two identical 30-cm-diameter disks. As the driving shaft rotates at 1450 rpm, the driven shaft is observed to rotate at 1400 rpm. Assuming a linear velocity profile for the oil film, please determined the transmitted torque. 
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Fig.2

2) Consider a wind turbine with a 90-m blade span (i.e. the sign D shown in Fig. 2) subjected to 25-km/h steady winds. The power potential of the wind is its kinetic energy, which is 
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. The frictional effects are assumed to be negligible, and the portion of incoming kinetic energy not converted to electric power leaves the wind turbine as outgoing kinetic energy. If the efficiency of the wind turbine (ηwind turbine) is 32 %, determine the horizontal force exerted by the wind on the supporting column of the turbine. The wind flow is assumed to be steady, uniform and incompressible, and the air density is 1.25 kg/m3.                                        
3) Consider water flows in a rectangular channel with the width of 0.5 m as shown in Fig. 3. The upstream depth is 70 mm. The water surface rises 40 mm as it passes over a segment where the channel bottom rises 10 mm. If viscous effects are negligible, please determine the flowrate. 
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Fig.4

4) Considering the flow between two infinite parallel plates with the top plate moving and the bottom plate fixed as shown in Fig. 4, the flow is unsteady, incompressible, and two- dimensional in the xy-plane. Please perform a dimensional analysis by the method of repeating variables to generate a dimensionless relationship for the x-component of fluid velocity u as a function of time t, fluid viscosity μ, top plate speed V, distance h, fluid density ρ, and distance y (i.e. u= f(t, μ, V, h, ρ, y)). Show details of your work. 

5) In view of steady, incompressible, parallel, laminar flow of a viscous fluid falling between two infinite vertical walls as shown in Fig. 5, the distance between the walls is h, and gravity acts in the negative z-direction (i.e. downward in the figure). There is no applied pressure driving the flow－ the fluid falls by gravity alone. Please solve the velocity field. The pressure is assumed to be constant everywhere in the flowfield.   
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Fig.5 [image: image7.emf] Fig.6
6) Considering a tube of 9-mm diameter and 0.35-m length as shown in Fig. 6, the test fluid has a viscosity (μ) of 4×10-3 N-s/m2, a density (ρ) of 999 kg/m3, and the pressure at the tube inlet (1) is 16 kPa. If the flow is steady state with V= 0.2 m/s, please determine the pressure values at the tube outlet (2) when it is placed in the (a) horizontal or (b) vertically up (flow up) way.    
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