Vertical Velocity Distributions
in a Hydraulically Smooth Open Channel Flow

B. Towler, UMass-Amherst

This worksheet develops the vertical velocity distributions in a smooth, trapezoidal

open channel.
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3. Open Channel Hydraulics

2
ft 3
sec

C=1.486

)
< f

Q=FAR

vie 2 V=7.2167- 1
A sec

ft

3

t 3

-5 1 bf sec

2

density of water

kinematic viscosity of water

gravitational acceleration

dynamic viscosity of water

unit weight of water

depth of water

bottom width of channel
Manning’s coefficient
channel longitudinal slope
channel side slope
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cross-sectional area

wetted perimeter

hydraulic radius

unit conversion coefficient

flow in channel

average velocity in channel
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Shear Stress at Channel Bottom
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(uniform) shear stress

shear velocity

smooth channel intercept;
solution valid if k, the
roughness element length is
smaller than yO.

velocity distribution
function

create a dummy index
length of index

for loop assigns depth for
each element in k

for loop assigns height for
each element in k

for loop assigns velocity
for each element in kK

augment x and y vectors into
matrix for plotting

for loop assigns AVG
velocity for each element
in k

augment x and y vectors into
matrix for plotting

labels for plot
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