
MECH-322
FLUID MECHANICS

VISCOUS FLOW LOSS AND PUMPS
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Water is pumped from the tank and exits as a free jet, and the pump manufacture has 
provided the pump head vs volume flow rate curve as shown. 

Determine the flow rate through the 100 meter straight smooth pipe section.
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6. Compare f  to f
7. If not close(x.xxx), re-iter
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HAALLAND EQUATION
DENS Visc D

e/D kg/m3 Pa-s m f (guess)
0 999 1.12E-03 0.07 0

L A
m m2

m3/s 100 0.00384845 m/s
f Q Re f (FALLAND) V
0 0.060252 9.775E+05 0.0116 15.65607

0.0116 0.020102 3.261E+05 0.0141 5.223338
0.0141 0.018423 2.989E+05 0.0144 4.787201
0.0144 0.018288 2.967E+05 0.0144 4.752007
0.0144 0.018276 2.965E+05 0.0144 4.749025
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e/D kg/m3 Pa-s m f (guess)
0 999 1.12E-03 0.07 1

L A
m m2

m3/s 100 0.003848451 m/s
f Q Re f (FALLAND) V
1 0.002298 3.728E+04 0.0222 0.59713

0.0222 0.014967 2.428E+05 0.0149 3.889074
0.0149 0.017964 2.914E+05 0.0144 4.667822
0.0144 0.018249 2.961E+05 0.0144 4.741799
0.0144 0.018273 2.965E+05 0.0144 4.748156
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