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Friction Loss in a Pipe

I If experimentally you measure the pressure gradient. Ap/L = 5.47 mH:0'm, for water flowing at steady
state in a horizontal tube having an inner diameter = 3.00 mm, Uxg = 2.77 m's, p =997 kg/m’, and p =
920> 10~ (N-s)'m=, what is the corresponding value of the friction factor, /? Do not calculate this based
upon a theoretical prediction (for laminar or turbulent flow), but rather from the definition of the friction
factor and the expenimental values given in this problem. Show your analysis for determining your value
of /. and show all details and steps in the analysis (algebraic form first, then numerical, as usual).
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2. Suppose you wanted to design the experiment such that you were certain the flow would be laminar, with a
Reynolds number of 1200. The tube diameter is still 3.00 mm and has length 0.524 m. If p = 997 kg/m’ and
p= 9.20x 10 (N-s)/m*> determine the mean flow velocity, the volumetric flow rate, the theoretical value
of the friction factor, £, and the theoretically predicted pressure change through the tube (in Pa). How long
would it take to collect 0.500 liters of water? Finally, our manometer tubes are approximately 0.5 m in
height with the minimum scale division 1 mm. Would we be able to measure the pressure drop for this flow
using these manometer tubes? 1f not, why not? Show all of your analysis, equations first without any
numbers and then your calculations and numerical results, and answer to the final questions.
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v t Q Vavg h1-h2 Ap/l Re freas  [LAM/TUrb?|  fieor
(mL) (s) (m3s) (m/s) (m H,0) (m H,O/m) [ Unitless | Unitless N/A Unitless
500 22.36 2.24E-05 3.16 2 3.817 9917 0.0225 Turb 0.0317
500 25.36 1.97E-05 2.79 1.83 3.492 8744 0.0264 Turb 0.0327
500 27.96 1.79E-05 2.53 1.7 3.244 7931 0.0298 Turb 0.0335
500 27.01 1.85E-05 2.62 1.55 2.958 8210 0.0254 Turb 0.0332
500 29.51 1.69E-05 2.40 1.4 2.672 7515 0.0274 Turb 0.034
500 31.84 1.57E-05 2.22 1.25 2.385 6965 0.0285 Turb 0.0346
500 34.96 1.43E-05 2.02 1.1 2.099 6343 0.0302 Turb 0.0354
500 36.59 1.37E-05 1.93 0.95 1.813 6061 0.0286 Turb 0.0358
500 40.54 1.23E-05 1.74 0.8 1.527 5470 0.0295 Turb 0.0368
500 45.33 1.10E-05 1.56 0.65 1.24 4892 0.03 Turb 0.0378
500 50.84 9.83E-06 1.39 0.5 0.954 4362 0.029 Turb 0.0389
500 59.47 8.41E-06 1.19 0.35 0.668 3729 0.0278 Trans 0.0405

Pressure Gradient vs Reynolds Number
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Friction Factor

Friction Factorvs Reynolds Number [Exp & Theor]
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