
To assure accurate discharge measurement,
there are certain general requirements for the
design of weirs.

1. The weir should consist of a thin plate
1/8 to 1/4 inch thick with a

edge, the upstream sharp
edge with right angle corner is important
for preventing the nappe from adhering
to the crest (rounded edges will
decrease the Head for a given flow rate).
Knife edges should be avoided because
they are difficult to maintain.

2. The upstream face of the weir should be
smooth and perpendicular to the axis of
the channel in both horizontal and
vertical directions. The crest of the weir
should also be to insure a
uniform depth of flow.

3. The connection of the weir to the
channel should be waterproof.
Therefore, the joint between the weir
plate and channel should be packed with
chemically inert cement or asphalt type
roofing compound.

4. The length of the weir crest or the notch
angle must be accurately determined,
because the percentage error in
measured flow rate will be proportional to
the error in determining these
dimensions.

5. The weir should be ventilated, if
necessary, to prevent a vacuum from
forming on the underside of the nappe.

6. The height of the weir from the bottom of
the channel to the crest should be at
least

of liquid above the crest, this ratio
being necessary to lower the velocity of
approach. In no case should this
distance be less than 1 foot.

7. The approach section should be straight
for a distance of at least

of liquid above
the crest, upstream from the weir, and
should have little or no slope.

8. The crest must be set higher than the
maximum downstream elevation of the
water surface,

will occur instead of the
free flow condition required for reliable
flow measurement.

9. The device for measuring the Head
(sensor) should be placed upstream at a
distance of at least

on the weir and should
be located in a quiet section of the
channel away from all disturbances,
preferably in a stilling well. Also, the

of the Head measuring device
must be set

.

10. The crest of the weir must be kept clean.
Fibers, stringy materials, and larger
particles tend to cling to the crest and
should be removed periodically. The
upstream side of the weir should also be
periodically cleaned of accumulated silt
and solids.

11. The weir size should be selected only
after preliminary studies have
determined the expected flow rates in
the channel in question.
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12. The cross-sectional area of the approach
channel should be at least

at the crest for a distance
upstream of on
the crest, this being necessary to
minimize the velocity of approach. The
approach channel should also permit the
liquid to approach the weir in a smooth
stream free from turbulence, and the
velocity should be uniformly distributed
over the channel; this may be
accomplished through the use of baffle
plates if necessary.

13. If the weir pool is smaller than defined by
the above criteria, the velocity of
approach may be too high and the Head
reading too low. As far as practicable,
weirs should be installed and maintained
to make the velocity of approach
negligible.

The triangular or V-Notch sharp-crested weir
consists of an angular notch cut into a
bulkHead in the flow channel. The apex of
the notch is at the bottom and the sides are
set equally on either side of a vertical line
from the apex.

When installing a V-Notch weir, note that the
minimum distances of the side of the weir
from the channel banks should be at least

on the
weir. The minimum distance from the crest to
the pool bottom should also be at least

.

The V-Notch weir is an accurate flow
measuring device particularly suited for low
flows. Because the V-Notch weir has no
crest length, the Head required for a small
flow through it is greater than that required
with the other types of weirs. This is an
advantage for small discharges in that the
nappe will spring free of the crest, whereas it
would cling to the crest of another type of
weir and reduce the accuracy of the
measurement.

The V-Notch weir is the best weir profile for
measuring discharges less than 1 cfs and
has reasonable accuracy for flows up to 10
cfs. In general, it is recommended that the
minimum Head on a V-Notch weir should be
at least 0.2 foot to prevent the nappe from
clinging to the crest. It is also recommended
that the maximum Head be limited to 2.0 feet,
to assure accuracy of the device Head-flow
rate relationship.
The discharge (Head vs flow rate) equation of
a free-flowing V-Notch weir takes the form:

Q = K H

where: Q = flow rate
H = Head on weir
K = a constant, dependent upon

angle of notch and units

For flow rate in cubic feet per second and
Head in feet, the discharge equations for the
90 degree V-Notch weir follows:

Q = 2.5H
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15 to 20 times the Head
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