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Open channels

Natural channels Artificial channels

Open cross section Covered cross section
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Sf :the slope of energy grade line

Sw :the slope of the water surface
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Open-Channel Flow
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The channel section (B-B)

The vertical channel section (A-A)
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rectangular trapezoidal triangular circular parabolic
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P

hydraulic radius
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hydraulic depth
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Geometric elements for different channel cross sections
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Steady flow 
(¶y/¶t=0)

Unsteady flow 
(¶y/¶t¹ 0)

Uniform Flow
(¶y/¶x=0)

Varied Flow
(¶y/¶x¹ 0)

Uniform Flow
(¶y/¶x=0)

Varied Flow
(¶y/¶x¹ 0)

GVF RVF GVF RVF

�./

Time is a criterion

Space is a criterion
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Time is a criterion

Space is a criterion

Steady flow 
(¶Q/¶t=0)

Unsteady flow 
(¶Q/¶t¹ 0)

Continuous 
Flow
(¶Q/¶x=0)

Spatially-
Varied Flow 
(¶Q/¶x¹ 0)

Continuous 
Flow
(¶Q/¶x=0)

Spatially-Varied 
Flow 
(¶Q/¶x¹ 0)
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Steady non-uniform flow in a channel . 
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VR
Re

OCF

Laminar OCF, Re < 500

Transitional OCF, 500 < Re < 1000

Turbulent OCF, Re > 1000

Note that R in Reynold number is Hydraulic Radius
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Fr > 1,  i.e;  V > C
CC

Disturbance will be felt 
only within this region

V
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Fr < 1,  i.e;  V < C CC

V < C
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Fr= 1,  i.e;  V = C CC
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D in Froude Number is Hydraulic Depth
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V

Fr ====

gDV <<<< gDV ==== gDV >>>>
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IMPORTANT:

In Uniform Flow 
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actual cross section

compound-composite cross section. 
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