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What is uniform flow ? What is stcady flow ? Given an example of

non-uniform flow. (10%)

What is laminar flow ? What is turbulent flow ? Why the Reynolds number

can be used to tell the flow is laminar or turbulent. (10%)

What is inviscid flow ?  Are the flows naturally inviscid 7 (5%)

What is the difference between the Bernoulli equation and the Navier-Stokes
Equations ? (10%)

Water flows steadily past a porous flat plate. Constant suction is applicd along
the porous scction. The velocity profile at section cd is shown below. Evaluate
the mass flow rate across section be. (20%)

A HEH

An airship is to operate at 20 m/s in air at standard conditions (the pressure is
101 kpa). A model is constructed (o 1/20 scale and tested in a wind tunnel at
the same air temperature 1o determine the drag. What critcrion should be
considered to obtain dynamically similarity ? I the model is tested at 75 m/s,
what pressure should be used in the wind tunnel ? If the model drag force is
250 N, what will be the drag of the prototype 7 (25%)

A mctal container 0.6 m high, with an inside cross-scctional arca of 0.09 m?,
has a mass of 2.5 kg when empty. The container is placed on a scale and water
flows in through an opcning in the top and out through the two cqual arca
openings in the sides, as shown in the diagram. Under stcady conditions, the
height of the water in the tank is 0.57 m. Determine the reading on the scale.
The density of water is 1000 kg/m’. (20%)
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Ay = 0.009 m?
Vi =~|.5; m/s
Az = A3 =0.009 m?




