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1. (40%; 5% each) Define and ezplain the following terms ( £ & £ f2ZE T 7] 4873 ) :

(a) Reynolds stress

(b) Velocity potential

(c) Steady state fluid flow
(d) Doppler effect

(e) Barotropic fluid

(

(g) Dynamic similarity
(h) Streakline

)
)

f) Boundary layer
)

2. (10%) Consider the Bernoulli equation: % + 5 “2 + gz = constant, where p, p, v, g are the pressure, density,
speed, gravity constant, respectively; z is the vertical coordmate pointing upvvards Llst the assumptions
that have to be made so that this Bernoulli equation is applicable.

3. (15%) A spillway gate formed in the shape of a circular arc is w meter wide, as shown in Figure 1. Find
the magnitude and line of action of the vertical component of the force due to all fluids acting on the gate.

4. (15%) Consider a 30° reducing elbow as shown in Figure 2. The fluid is water. Evaluate the components
of force that must be provided by the adjacent pipes to keep the elbow from moving.

5. (20%) Consider a fluid flow that may be described by the following equation:

dv

where v, p, g, p are velocity, pressure, gravitational force, and density, respectively.

(a) What are the assumptions that have to be made so that the above equation is valid? (5%)
(b) Show that, if the flow starts irrotationally, then it remains irrotational all the time. (15%)

Figure 1

Elbow mass, M = 10 kg

Internal volume, ¥ = 0.006 m3
Q =0.11 m3/sec ——om .

<Z 30°
p1 = 160 kPa (abs)

Ay =0.0182m?2 Pz = 138 KkPa (abs)
Ap = 0.0081 m2

Figure 2




