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Preliminary treatment
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Course Screen / Bar Screen
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Racks / Screens
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Example
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•Design a coarse screen system for a water treatment plant. 
Use two smooth concrete channels, one on duty and one 
on stand by.

•The flow of  water is 37,000 m3/day on average. Leave 
some space on top of  the water, in case there is a surge.

•The water flows due to gravity, with a channel slope of  
0.0002 m/m

•(Use the Microsoft Excel “Solver” tool)
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•The value of  n in the manning equation is reported in the 
tables. n = 0.013

•Also we know that:

•We need to make some assumptions; so we will try a 
channel width of  1.1 m

Answer
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•Since we don’t want the velocity of  the water to be too 
low or too high in the channel, we’ll try to design the 
system so that it is 0.6 m/s during average flow.

•If  the velocity falls under 0.4 m/s during low water 
inputs, then sedimentation will occur in the channel and 
cleaning is required (this is common)

•With the assumption of  0.6 m/s our first guess for the 
depth of  the water in the channel becomes:

Answer
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•So, our first guess for the cross section of  the channel 
becomes: 0.65 x 1.1 = 0.717 m2

•Here, we can use the Manning equation to find the 
velocity of  such a channel with the designated slope:

where:

•After finding the real velocity that would result from such 
as channel with such a slope, we need to iterate (change 
the assumed depth) until the velocity calculated from Q/v 
becomes the same as the one calculated from Manning

Answer
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•Before any iterations:
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•If  you have not yet loaded the solver add-in, you need to 
do so in order to use it:
https://support.office.com/en-us/article/Load-the-Solver-Add-in-612926fc-d53b-
46b4-872c-e24772f078ca

Answer
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•After solver optimization:

•We see that under such flow conditions, the velocity is 
almost at the lower limit, so we must either designate a 
different width, or accept that the channel needs to be 
cleaned periodically due to sedimentation in low flow

Homework
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•Solve the previous example at home, by altering the 
dimensions and slope, in order to obtain a velocity less 
prone to sedimentation

•Keep in mind that after you have solved the problem, add 
about 60 cm to the final channel depth, just in case there 
is a water surge!


