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Abstract

Water Distribution Networks (WDNs) are typically
designed based on the Hourly Peak Factor (HPF),
which represents the ratio between the maximum and
average hourly flow during a day. However, to
achieve optimal WDN operation, it is necessary to
analyze water demand changes at sub-hourly
(instantaneous) time intervals. Due to the lack of data
on sub-hourly Peak Factors (PFs), this study
calculates PFs for various sub-hourly intervals using
flow field data from different WDNs. The results
indicate that the PF increases as both population size
and time interval decrease. For instance, in
populations of 1,000 and 10,000, the PF increases by
53% and 33%, respectively, when the time interval is
reduced from one hour to half an hour. Based on the
findings, a new equation is proposed to estimate PF
based on population and time interval parameters.
Additionally, the HPFs in WDNs were compared with
those from various references, including the 117-3
standard. The findings of this study can be applied to
the design and operation of WDNSs.

Keywords: Peak Factor, Maximum Hourly
Demand, Design and Operation of Water
Distribution Network.
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Abstract

Most studies on complex bridge piers have focused on scour
around the piers, with less attention paid to the turbulent flow
pattern resulting from changes in the flow impact angle. In
the present study, a numerical simulation of the flow pattern
around composite bridge piers was conducted for angles of
10, 30, 50, 70, and 90 degrees relative to the flow
direction. The simulations were performed using Flow-3D
software. After verifying the numerical model, the flow
pattern and shear stress around the piers were examined.
Velocity vector analysis showed that four regions can be
distinguished around the column for all angles. First,
the stagnation  region, where the flow hits the
column. Second and Third, regionson both sides of the
column, where vortex flow is formed around the vertical
axis; and Fourth, the saddle region, which is formed at the
boundary between region two and the downstream flow. The
change in the flow impact angle affected the extent and
position of these areas; at an angle of 90 degrees, areas 2 and
3 are entirely similar, and at an angle of 10 degrees, area 4 is
not formed. The investigation of shear stress showed that, in
general, the shear stress around the piers increased with
increasing angle. Specifically, compared to the zero-degree
angle, the bed shear stress increased by 65, 135, 170, 173,
and 202 percent for angles of 10 to 90 degrees,
respectively. The shear stress around the first-row piers is
always higher than that around the second-row piers; for an
angle of 90 degrees, the average shear stress around the
second-row piers is 45 percent of that around the first-row
piers. However, this ratio is higher for other angles,
reaching up to about 58 percent.

Keywords: Complex Bridge Piers, Shear Stress, Piers
Skewed Angle, Flow3D.
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