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Abstract

Head loss (or energy loss) is always present in pipe flow as well as any other
flows of real fluids. In pipe networks, engineer estimates head losses from friction
factors, pipe lengths, pipe diameters, and flow velocities. For pipe networks under
many years of use, the friction factors can differ from the original values considerably
due to pipe aging. If the networks are to be expanded to service additional areas, it is
necessary to known the up-to-date value of friction factors in all pipes. Normally this is
done by measuring the flow rates in every pipe, the pressure heads at all node, and the
friction factors calculated from the Darcy-Weisbach Equation. For large networks,
measuring these quantities is a lot of works. This study attempted to find a new way of
finding the friction factors that reduces the needs for field measurements. In this new
method, only flows at demand nodes and pressure heads need to be measured (there
is no need to measure flow rates in every pipe). As there is always less demand nodes

that the number of pipes, the new method reduces the measuring requirements

considerably.



To reduce the field measurement requirements, the new method relies on the
relationships (among head losses, flow rates in pipes and pressure heads) obtained
from the Continuity Equations, the Energy Equations and the Darcy - Weisbach
Equations. Experiments were conducted on a pipe network consisting of five pipes
forming two loops. It was found that the new method was applicable but not as
accurate as the normal method. The inaccuracies are: pipe 1= -30.09% to -13.08%,
pipe 2= -39.74% to 8.47%, pipe 3= -44.74% to -12.25%, pipe 4= -24.44% to -12.25%
and pipe 5= -25.30% to 93.53%. One requirement for the new method was that flows in
every pipe must be fully turbulent. From experiments conducted, such condition was
not oftenly fulfilled. One advantage of the new method is the reduction in field
measurements which translate into cheaper and faster field work. Therefore the new

method proposed in this study is another possible alternative in pipe network

calibration.



