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Computer Applications in Hydraulic Engincering

Prossure

Use the FlowMaster program to compare the head loss computed by the Hazen-Williams
quation (o the head loss computed by the Darcy-Weisbach equation for s pressure pipe
having the following charzcterisics: 12-in diameter cast iron pipe (new) one mile in
Tength with a flow rate of 1,200 gallons per minute (with water at 65°F),

Solution
‘Although there are no elevations or pressures given, these values are not necded fo
determine the head loss in the pipe. Setting up FlowMaster to solve for the “Elevation at
1" allows uS 10 use zero clevation and zero pressure assumptions and fll i the rest of the
pipe characteristcs.

For the Hazen-Williams cquation, a C coefficient of 130 s assumed. This value resulis in
18.8 & of head loss (which agrees with the computed 18.5-f elevation at point 1) Using
Dorcy-Weisbach, a roughness height of 0.00085 1t i assumed. The solution indicates a
head loss of 189 f, which i only & 0.1-ft difference from the value predicted by Hazen-
Willioms,

Discussion
I8 the same systemis analyzed with 2,000 03,000 gllons pr minute of flow, bowever,
the difference in head loss between the two equations becomes almost 10 fect,

‘Why such a big difference? For starters, the two methodologies are completely unrelated,
‘and the estimated roughness coefficients were taken from a lst of approximate values, If
the Hazen-Williams equation is used with a roughness value of 125, the results are much
closer. This difference should emphasize the fact that modiels are only as good as the data
thatis input into them, and the engineer needs to flly understand all of the assumptions
that are being made before accepting the results.





