Turbulent flow in pipes numerical problem solution by
Civil Thinking

Water at 15°C(p=999.1 kg/m?3 and pu=1.138x1072 kg/m.s) is flowing steadily in a 30-m-long and 5-
cm-diameter horizontal pipe made of stainless steel at a rate of 9 L/s/ Determine (a) the pressure
drop, (b) the head loss, and (c) the pumping power requirement to overcome this pressure drop
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Applying Bernoulli's Equation between 1 and 2:
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Roughness, &

Material ft mm
Glass, plastic 0 (smooth)
Concrete 0.003-0.03 0.9-9
Wood stave 0.0016 0.5
Rubber,

smoothed 0.000033 0.01
Copper or

brass tubing 0.000005 0.0015
Cast iron 0.00085 0.26
Galvanized

iron 0.0005 0.15
Wrought iron  0.00015  0.046
Stainless steel 0.000007 0.002
Commercial

steel 0.00015 0.045

*The uncertainty in these values can be as
much as +60 percent.

This Fluid Mechanics problem was solved by Civil Thinking (https://civilthinking.com)

If you/need Tutoring/ Solutions of Fluid Mechanics questions or any other

Civil Engineering subject questions, contact us at:
solutions@civilthinking.com

Or submit your problem directly here:

& https://civilthinking.com/getproblemsolutions

We also offer Tutoring in Fluid Mechanics in 1 on 1 live sessions using Zoom meeting

Register using below link for our online tutorials:
https://civilthinking.com/book-online-class/

In case the class-booking form isn't working, kindly email us at:
fluidmechanics@civilthinking.com
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is the intellectual property of Civil
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