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1. The drag on an airplane cruising at 240 mph in standard air {pressure = 1 atm} is to be
determined frons tests on a 1:10 scale model placed in pressurized wind wnnel. To
minimize compressibility effects, the air speed in the wind tunnel is aise to be 240 mph.
Determine the reguired air pressuc in the tunnel (assuming the same temperature for
madel and prototype, idea gas can be applied (p= P RT) and the increasing of air
pressure will ot change the viscosity) (20%)

2. A very viscous fiuid with a densily equal to water is pumped from a welltoa
pressiiized holding tank as shown in Figure 2. The head supplied by the pump (hp )is
89.8/V and th headloss is known to be given by by, = 100 V, where h?l and by, arein
feet, the averaze velocity of the fluid in the pipe, is in fts. Determine the flowrate.

(20%)
D, = 15psi
0.5-ft diarmeter
(Figmre 2)
3. fE

() EY7kEE (Hydraulic Jump)  (5%)

(b)FS0r T S R SR B R T B - AT (%)
() {38 Drag force F: Lifi force . (5%)

(d)Hydrauli . Grade Line 1 Energy Line Z2REHBHT (%)
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4. Determine the force per meter of length of the gate shown in {(Figure 4) which must be

applied to held the gate closed . (The specific wcig!ﬂ of water is.?_Bi)QN) (20%)

(Figure 4)

5. A horizontal circular jét of water (Figure 5} {density = 1000kg/m®) 20 cm in diameter
strikes a conical deflector whose included angle at the vertex is 60° . A horizontal force
SKN is required to hold the deflector stationary in the jet . Determine the flow tate from
the nozzle in crs . (20%)




