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FE 6.1 In flow through a straight, smooth pipe, the diameter Reynolds number for
transition to turbulence is generally taken to be

() 1500 (b)2100 () 4000 (d) 250,000 (e) 500,000

FE 6.2 For flow of water at 20°C through a straight, smooth pipe at 0.06 m3/hr, the pipe
diameter for which transition to turbulence occurs is approximately

(@ l0cm (®15cm ()20cm (d)2.5cm  (e)3.0cm

FE 6.3 For flow of oil (u = 0.1 kg/(m-s), SG = 0.9) through a long, straight, smooth 5-
cm-diameter pipe at 14 m3/hr, the pressure drop per meter is approximately

(a) 2200Pa  (b)2500 Pa (c)10,000Pa (d)160Pa (e)2800 Pa

FE 6.4 For flow of water at a Reynolds number of 1.03E6 through a 5-cm-diameter pipe
of roughness height 0.5 mm, the approximate Moody friction factor is

(@ 0012 (b)0.018 () 0.038 (d)0.049 (e)0.102

FE 6.5 Minor losses through valves, fittings, bends, contractions etc. are commonly
modeled as proportional to

(a) total head  (b) static head  (c) velocity head (d) pressure drop  (e) velocity

FE 6.6 A smooth 8-cm-diameter pipe, 200 m long, connects two reservoirs, containing
water at 20°C, one of which has a surface elevation of 700 m and the other with its
surface elevation at 560 m. If minor losses are neglected, the expected flow rate through
the pipe is

(a) 0.048 m3hr (b)2.87m3hr (c) 134 m3hr (d) 172 m3/hr (€) 385 m3/hr

FE 6.7 If, in Prob. FE 6.6 the pipe is rough and the actual flow rate is 90 m3/hr, then the
expected average roughness height of the pipe is approximately

(@ 1.0mm (b)L25Smm (c)1.5mm (d)1.75mm (e)2.0 mm

FE 6.8 Suppose in Prob. FE 6.6 the two reservoirs are connected, not by a pipe, but by a
sharp-edged orifice of diameter 8 cm. Then the expected flow rate is approximately

(@) 90m3hr  (b) 579 m3/hr (c) 748 m3mr  (d) 949 m3hr  (e) 1048 m3/hr
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(a) 30kPa  (b)40kPa (c)50kPa (d)60kPa (e)70 kPa

FE 6.10 Air at 20°C and approximately 1 atm flows through a smooth 30-cm-square duct
at 1500 cubic feet per minute. The expected pressure drop per meter of duct length is

(@) 1.0Pa (b)2.0Pa (c)3.0Pa (d)40Pa (e)50Pa

FE 6.11 Water at 20°C flows at 3 cubic meters per hour through a sharp-edged 3-cm-
diameter orifice in a 6-cm-diameter pipe. Estimate the expected pressure drop across the
orifice.

(a) 440Pa (b)680Pa (c)875Pa (d) 1750 Pa (e) 1870 Pa

FE 6.12 Water flows through a straight 10-cm-diameter pipe at a diameter
Reynolds number of 250,000. If the pipe roughness is 0.06 mm, what is the approximate
Moody friction factor?

(a) 0.015 (6)0.017 (c)0.019 (d)0.026 (e)0.032

FE 6.13 What is the hydraulic diameter of a rectangular air-ventilation duct whose
cross-section is 1 meter by 25 cm?

(a) 25cm (b) 40 cm (c)S0cm (d)75cm () 100 cm

FE 6.14 Water at 20°C flows through a pipe at 300 gal/min with a friction head
loss of 45 ft. What is the power required to drive this flow?

(a) 0.16kW (b)) 1.88kW (c)2.54 KW (d)341kW () 424kW

FE 6.15 Water at 20°C flows at 200 gal/min through a pipe 150 m long and 8 cm
in diameter. If the friction head loss is 12 m, what is the Moody friction factor?

(a) 0010 (6)0.015 (c)0.020 (d)0.025 () 0.030





