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Pipework energy losses
Compute the average value (averaged over all flow rates) of the loss coefficients for the regular 90 deg elbow, the pipe
expansion, and the large radius elbow and enter the values below.
Also enter below the value of K listed in your textbook for the same restrictions:

 Regular 90 deg elbow: assume the apparatus elbow is most like the flanged elbow shown below:

Flanged elbow (mdcprecision. com)

+ Pipe expansion (from appropriate Figure or theoretical expression from the textbook)
e Large radius elbow (from appropriate Figure in your textbook, with R =50.0 mm, d =22 mm, € = 0)

__K AN Brief hypothesis explaining why measured and textbook
Measured Textbook values are different or the same
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Regular 90 Deg Elbow

Flow Rate (L/s) | Reynolds Number (Re) | Vup (m/s) | Vdown (m/s) | Dyn Head Up (mm) [ Dyn Head Down (mm) | Static AP (mm H,0) | Total Head Loss (mm) Loss Coef (K)
0.553 31876.8 1.455 1.455 107.865 107.865 104 104 0.964
0.496 28591.2 1.305 1.305 86.775 86.775 80 80 0.922
0.455 26227.8 1.197 1.197 73.022 73.022 72 72 0.986
0.405 23345.6 1.065 1.065 57.855 57.855 66 66 1.141
0.364 20982.2 0.958 0.958 46.734 46.734 46 46 0.984
0.295 17004.8 0.776 0.776 30.695 30.695 32 32 1.042
0.237 13661.5 0.623 0.623 19.812 19.812 20 20 1.009
0.161 9280.6 0.424 0.424 9.143 9.143 10 10 1.094
0.072 4150.3 0.189 0.189 1.829 1.829 3 3 1.641

Pipe Expansion

Flow Rate (L/s) | Reynolds Number (Re) | Vup (m/s) | Vdown (m/s) | Dyn Head Up (mm) | Dyn Head Down (mm) | Static AP (mm H,O) Total Head Loss (mm) Loss Coef (K)
0.553 31876.8 1.455 0.873 107.865 38.842 -34 35.023 0.325
0.496 28591.2 1.305 0.783 86.775 31.247 -28 27.528 0.317
0.455 26227.8 1.197 0.718 73.022 26.295 -22 24.727 0.339
0.405 23345.6 1.065 0.639 57.855 20.833 -20 17.022 0.294
0.364 20982.2 0.958 0.575 46.734 16.829 -14 15.905 0.34
0.295 17004.8 0.776 0.466 30.695 11.053 -10 9.642 0.314
0.237 13661.5 0.623 0.374 19.812 7.134 -12 0.678 0.034
0.161 9280.6 0.424 0.254 9.143 3.292 -2 3.851 0.421
0.072 4150.3 0.189 0.114 1.829 0.658 0 1.17 0.64

Large Radius Elbow

Flow Rate (L/s) | Reynolds Number (Re) | Vup (m/s) | Vdown (m/s) | Dyn Head Up (mm) | Dyn Head Down (mm) | Static AP (mm H,0) | Total Head Loss (mm) Loss Coef (K)
0.553 31876.8 1.455 1.455 107.865 107.865 52 52 0.482
0.496 28591.2 1.305 1.305 86.775 86.775 42 42 0.484
0.455 26227.8 1.197 1.197 73.022 73.022 35 35 0.479
0.405 23345.6 1.065 1.065 57.855 57.855 27 27 0.467
0.364 20982.2 0.958 0.958 46.734 46.734 22 22 0.471
0.295 17004.8 0.776 0.776 30.695 30.695 16 16 0.521
0.237 13661.5 0.623 0.623 19.812 19.812 10 10 0.505
0.161 9280.6 0.424 0.424 9.143 9.143 4 4 0.437
0.072 4150.3 0.189 0.189 1.829 1.829 2 2 1.094
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Loss Coefficient (K) vs. Reynolds Number
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