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FE5.1 Given the parameters (U, L, g, p, p) which affect a certain liquid flow problem. The
ratio VZ(Lg) is usually known as the
(a) velocity head (b) Bernoulli head  (c) Froude No. (d) kinetic energy (e) impact energy
FES.2 A ship 150 m long, designed to cruise at 18 knots, is to be tested in a tow tank with a
model 3 m long. The appropriate tow velocity is
@0.19m/s  (b)035mis () 131 m/s (d)255m/s (e) 835 mis
FES5.3 A ship 150 m long, designed to cruise at 18 knots, is to be tested in a tow tank with a
model 3 m long. If the model wave drag is 2.2 N, the estimated full-size ship wave drag is
(2)5500N  (b)8700N  (c)38900N (d) 61800 N (e) 275000 N

FE5.4 A tidal estuary is dominated by the semi-diurnal lunar tide, with a period of 12.42 hours.
If a 1:500 model of the estuary is tested, what should be the model tidal period?

(@40s (b)L5min (c)17min (d) 33 min (¢) 64 min
FE5.5 A football, meant to be thrown at 60 mi/h in sea-level air (p = 1.22 kg/m3, p = 1.78E-5
N-s/m2) is to be tested using a one-quarter scale model in a water tunnel (p = 998 kg/m3, p =
0.0010 N-s/m2). For dynamic similarity, what is the proper model water velocity?

(2) 7.5 mi/hr (b) 15.0 mi/hr (c) 15.6 mi/hr (d) 16.5S mi/hr () 30 mithr
FE5.6 A football, meant to be thrown at 60 mi/h in sea-level air (p=1.22 kg/m3, p = 1.78B-5
J N-s/m2) is to be tested using a one-quarter scale model in a water tunnel (p= 998 kg/m3, p =
0.0010 N-s/m2). For dynamic similarity, what is the ratio of model force to prototype force?
(a) 3.86:1 (®)16:11  (c)32:1 (d) 56.2:1 (e)64:1
FES.7 Consider liquid flow of density p, viscosity p, and velocity U over a very small model
spillway of length scale L, such that the liquid surface tension coefficient Y is important. The
quantity pUZL/Y in this case is important and is called the
(a) capillary rise (b) Froude No. (c) Prandtl No. (d) Weber No. (e) Bond No.
FES5.8 If a stream flowing at velocity U past a body of length L causes a force F on the body
which depends only upon U, L and fluid viscosity , then F must be proportional to
(a)pUL/n () pULZ () pUL  (d) pUL  (e) UL/n

FE5.9 In supersonic wind tunnel testing, if different gases are used, dynamic similarity
requires that the model and prototype have the same Mach number and the same

(a) Euler number  (b) speed of sound  (c) stagnation enthalpy

(d) Froude number (e) specific heat ratio

FE5.10 The Reynolds number for a 1-ft-diameter sphere moving at 2.3 mi/hr through seawater
(specific gravity 1.027, viscosity 1.07E-3 N-s/m?2) is approximately

(2)300 (b)3000  (c) 30,000 (d) 300,000 (e) 3,000,000





