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Flow in Open Channels

Description:
The main difference between what we have studied so far and open channels is
the existence of the free surface. It has great effect as can be seen from the

following comparison:
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Properties:

Properties used are:

* Depth (y): the vertical distance from the lowest point of the channel to the
free surface.

« Stage (h): the vertical distance from an arbitrary datum to the free surface.

* Area (4): the cross sectional area of flow normal to the flow direction.

* Wetted perimeter (P): the length of the wetted surface measured normal to
the flow.

+ Surface width (B): the width fo the channel at the free surface.

* Hydraulic radius (R): the ration of area to wetted perimeter (A / P):

* Hydraulic mean depth: the ratio of area to surface width (A /B).

The properties on a general channel are thus:
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In general, the analysis of channel flow is more difficult than that of pipe flow
as there are many more variables. Some approximate analyses are possible.
Natural channels (mainly rivers) are the most variable whilst man-made

channels are more regular and thus hydrological theories are more accurate.
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Hence:

* Laminar channel flow:  Re channel < 500

» Turbulent channel flow:  Re channel > 1000

Manning’s Equation:

RS
C=—0
n

In which 7 is a constant known as Manning’s 7. Using Manning:s Equation in

the Chézv Equation gives:
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Basics of Channel Flow:
Laminar and Turbulent Flow
For a pipe we saw that the Reynolds Number indicates the type of flow:
pDv™
I

Re =

For laminar flow, Re < 2000 and for turbulent flow. Re > 4000. These results

can be applied to channels using the equivalent property of the hydraulic radius:

_ pRv™
u

Re

For a pipe flowing full, R = D/ 4, hence:

Re pipe

Re ch. 1=
e channe 7
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And the associated discharge is:

1A5/3
= qpera Vo

Manning’s Equation is known to be both simple and reasonably accurate and

is often used.
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