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DEFINITION  

An open channel is a natural or a man made structure in which liquid flows with a free surface at 

atmospheric pressure.For example,  flow in rivers,  streams,  flow in sanitary and storm sewers 

flowing partially full. The section of a channel may be uniform or non-uniform. For example, a 

canal, a sewer, an aqueduct, etc. are channels of uniform section, while rivers and streams are 

channels of non-uniform section.Open channels may be either natural channels or man-made 

channels. All water ways formed by natural causes are natural channels. Channels constructed 

for various purposes are artificial channels. For example, canals, flumes, culverts etc. are 

artificial channels.Rectangular, trapezoidal and circular sections are the usually adopted sections 

for channels. Though for some special reasons other geometrical sections may be used. For 

sewers for example, oval or egg shaped sections are often selected, because in these cases there 

are large fluctuations in the rate of discharge. 

DIFFERENCE BETWEEN PIPE FLOW AND OPEN CHANNEL FLOW 

BASIS OF COMPARISON PIPE FLOW CHANNEL OPEN FLOW CHANNEL 

Description 

The pipe flow is a type of flow 

within a closed conduit.   

Open channel is a type of fluid 

flow in a conduit with a free 

surface open to the 

atmosphere.   

Nature 

Pipe flow is confined within a 

closed conduit; therefore it’s 

subjected to atmospheric 

pressure but hydraulic 

Open channel flow has a free 

surface and it’s only subjected 

to atmospheric pressure.   
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pressure.   

Flow 

Flow occurs due to difference 

in pressure.   

Flow occurs due to gravity.   

Velocity 

The maximum velocity occurs 

at the center of the pipe.   

The maximum velocity occurs 

at a little distance below the 

water surface.   

Cross-section 

Cross section of pipe flow is 

generally round or circular.   

Cross section of open channel 

can be trapezoidal, triangular, 

rectangular, circular etc.   

Hydraulic Gradient Line 

(HGL) 

Hydraulic Gradient Line 

(HGL) do not coincide top 

surface of the water.   

Hydraulic Gradient Line 

(HGL) coincides with water 

surface line.   

Surface Roughness 

Surface roughness varies with 

the type of pipe material.   

Surface roughness varies with 

depth of flow.   

 


