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INTERNATIONAL STANDARD

1ISO 1438

-1975 (E)

Liquid flow measurement in open channels using thin-plate
weirs and venturi flumes

1 SCOPE AND FIELD OF APPLICATION
This Internafional Standard specifies methods for the
measurement | of liquid flow in open channels using

rectangular t
(V-notch) arf
considered ar
dependent on
which depend
levels, are not

hin-plate weirs, triangular thin-plate weirs
d venturi flumes. The flow conditions
b limited to steady flows which are uniquely
the upstream head. Thus, submerged flows,
on downstream as well as upstream water
considered herein.

2 REFERENCES

ISO/R 541, M
plates and noZ

ISO 748, Lig
Velocity-area
1ISO 772, i

channels —Vo

3 DEFINITI

For the pur
definitions giv

4 UNITS OF

The units o

easurement of fluid flow by means of orifice
z/es.

iid flow measurement in open channels —
methods.
iquid flow  measurement in open

Cabulary and symbols.

DNS

poses of this International | Standard, the

en in 1SO 772 apply.

MEASUREMENT

' measurement’Used in this International

Standard are seconds and_metres (feet).

5 PRINCIPL

F OF THE METHOD OF MEASUREMENT

b is the width of the opening;
h is the measured head over the weir.

In the case of triangular thin-plate-weirs, for
convenience b is replaced in terms of A and th
the angle of the apex.

5.2 Standing-wave orFree-flowing venturi flun

The discharge s\ ‘measured by building a
structure to form” a contraction and observin
upstream head and then employing a
relationship_between the rate of flow and tH
head, since under the conditions in which d
occurs, at the throat, the discharge depends (
upstream head.

6 INSTALLATION

6.1 Selection of site

A preliminary survey shall be made of the p

the sake of
tangent of

es

streamlined
g only the
functional
e upstream
ritical flow
nly on the

hysical and

hydraulic features of the proposed site, to clieck that it

conforms (or may be made to conform) to the
requirements necessary for measurement by weirs or
flumes.

Particular attention shall be paid to the follow
in selecting the site :

a) availability of an adequate length of
regular cross-section;

b) the existing velocity distribution;

ing features

channel of

5.1 Thin-plate weirs

The discharge
with an openi

is measured by interposing a thin-plate weir
ng and observing the head over the weir and

employing a known unique functional relationship between
the rate of flow and the head over the weir.

The original
Poleni and ma

where

Q isthed

basic discharge equation is attributable to
y be expressed in the form :

Q = Cbh3/2

ischarge;

C is the coefficient of discharge;

¢) the avoidance of a steep channel, if possible;

d) the effects of any increased upstream water levels

due to the measuring structure;

e) the conditions downstream including such infiuences
as tides, confluences with other streams, sluice-gates,
mill-dams and other controlling features which might
cause drowning;

f} the impermeability of the ground on which the
structure is to be founded, and the necessity for piling,
grouting or other sealing-in river installations;

g) the necessity for flood-banks to confine the

maximum discharge to the channel;
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h) the stability of the banks, and the necessity for to checking the distribution after the installation of the
trimming and/or revetment in natural channels; weir or flume, and to improving it if necessary.

i} the clearance of rocks or boulders from the bed of Several methods are available for obtaining a more precise
the approach channels; indication of irregular velocity distribution : velocity-rods,

floats or concentrations of dye can be used in small
channels, the latter being useful in checking conditions at
the bottom of the channel. A complete and quantitative
assessment of velocity distribution may be made by means
of a current-meter. Complete information about the use of
current-meters is given in 1SQ 748.

i) effect of wind, which can have a considerable effect
on the flow over a river, weir or flume, especially when
these are wide and the head is small and when the
prevailing wind is in a transverse direction.

If the site does not possess the characteristics necessary for
satisfactory measyrement, the site shall be rejected unless
suitable improvemients are practicable.

If an inspection |of the stream shows that the existing 6.2 Installation conditions
velocity distribut{on is regular (see figure 1 for typical
regular open-chanpel velocity distribution), then it may be 6.2.1 General

assumed that the velocity distribution will remain

satisfactory after the construction of the weir or flume. The complete measuring insallation consists [of an

approach channel, a measuring.structure and a dowrjstream
If the existing velgcity distribution is irregular and no other channel. The conditions of gach of these three comgonents
site for a gauge is|feasible, due consideration shall be given affect the overall accuracy @f the measurements.

Velocity profile obtained in 360 cm (12 ft) widechannel
Actual width = 358,75 cm (11 ft 11 1/2.in)
Depth of water = 74 cm (29.6 in

Depth of water, cm (in)
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FIGURE 1 — Example of a regular velocity profiie in the approach channel
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Installation requirements include such features as finish of
the weir or flume, cross-sectional shape of channel, channel

roughness,

influence of control

devices upstream or

downstream of the gauging structure.

The distribut

ion and direction of velocity have an

important influence on the performance of a weir or flume,
these being determined by the features mentioned above.

Once an inst

allation has been designed, the ‘user shall

prevent any change being made which could affect the
discharge characteristics.

6.2.2 Approa

On all installa

ISO 1438-1975 (E)

If a standing wave occurs within this distance, the approach
conditions and/or gauging device shall be modified if
measurement errors are to be avoided.

6.2.3 Measuring structure

The structure shall be rigid and watertight and capable of
withstanding flood flow conditions without distortion or
fracture. It shall be at right angles to the direction of flow
and shall conform to the dimensions given in the relevant
clauses.

bh channel

jons the flow in the approach channel shall

be smooth arld free from disturbance and shall have a

velocity distr
cross-sectional
inspection or

bution as normal as possible over the
area. This can wusually be verified by
measurement. In the case of natural streams

or rivers this cgn only be attained by having a long straight
approach chanpel free from projections either at the side or

on the
appropriate ¢
shall be compl

bottpm.

Unless otherwise specified in the
auses, the following general requirements
ed with.

The altered flgw-conditions due to the construction of the

weir or flume

might have the effect of building up shoals of

debris upstream of the structure, which in time might affect

the flow condi

tions. The likely consequential changes in the

water level sth be taken into account in the design of the

gauging statio

In an artificia

S.

channel the cross-section shall be uniform

and the chanrel shall be straight for a length equal to-at

least 10 times

its width, if the width of the weir op-flume

throat is equd! to or greater than half the width of the

channel. The

ength of the channel can be reduced if the

width of the weir or flume throat is less than half the width

of the channel

In a natural
reasonably un
length as requi

If the entry tg
the flow is disq
smaller cross-s

stream or river the eross-section shall be
form and the channel shall be straight for a
Fed for an artificiahChannel.

the approach ¢hannel is through a bend or if
harged into~the channel through a conduit or
bction, @rat an angle, then a longer length of

straight appropch channel may be required to achieve an

even velocity d

{n an artificia

istribution.

NOTE — In the case of a thin-plate weir, the wall on'wWhjch it is built
shall be free from projections, and its upstream fage shall not
protrude beyond the face of the weir. On the)/downstr¢am side, the
structure shall be such that it does not interfere with thp aeration of
the nappe.

6.2.4 Downstream of the structure

The channel downstreamof/the structure is usyally of no
importance as such, provided that the weir or| flume has
been so designed that it'cannot become drowned under the
operating conditigns.

The altered flow'conditions due to the construdtion of the
weir or flume might have the effect of buiiding Yp shoals of
debris immediately downstream of the structur¢, which in
time smight raise the water level sufficiently to|drown the
weirvor flume. Any accumulation of debris downstream of
the structure shall therefore be removed.

7 MAINTENANCE — GENERAL REQUIREMENTS

Maintenance of the measuring structure and thg approach
channel is important to secure accurate fontinuous
measurements.

It is essential that the approach channels to both weirs and
flumes be kept clean and free from silt and vegetption as far
as practicable for at least the distance specifiefl in 6.2.2.
The float-well, and the entry from the approagh channel
shall also be kept clean and free from deposits.

The throat and the curved entry to a flume shiall be kept
clean and free from algal growths.

The weir structure shall be kept clean and |free from
clinging debris and care shall be taken in the[process of
cleaning to avoid damage to the weir crest. Thinjplate weirs

channel where there is no debris or matter

carried in suspension, suitable flow conditions can often be
provided by suitably placed baffles formed by vertical laths,
but there shall be no baffle nearer to the point of
measurement than 10 times the maximum head to be
measured.

Under certain conditions, a standing wave may occur
upstream of the gauging device, for example, if the
approach channel is steep. Provided this wave is at a
distance of not less than 30 times the maximum head
upstream, flow measurement will be feasible, subject to
confirmation that a regular velocity distribution exists at
the gauging station. {(See 11.1.4 e) for exception in case of
venturi flumes.)

shall be examined periodically for damage.

8 MEASUREMENT OF HEAD

8.1 General

The head upstream of the measuring structure may be
measured by a hook-gauge, point-gauge or staff-gauge where
spot measurements are required, or by a float-operated
recording-gauge where a continuous record is required. The
location of the head measurement station is dealt with in
9.3, 10.3 and 11.1.5, and in many cases it is preferable to
measure heads in a separate stilling-well to reduce the
effects of surface irregularities.
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The discharges given by the working equation are
volumetric figures, and the liquid density does not affect
the volumetric discharge for a given head provided the
operative head is gauged in liquid of identical density. If
the gauging is carried out in a separate well, a correction for
the difference in density may be necessary if the
temperature in the well is significantly different from that
of the flowing liquid. However, it is assumed herein that the
densities are equal.

r fl

8.2 Stilling-well t-well

float-well arrangement may include an intermediate
chamber between the stilling-well and the approach channel
of similar proportions to the stilling-well to enable silt and
other solids to settle out.

8.3 Zero setting

A means of checking the zero setting of the head-measuring
device shall be provided consisting of a pointer with its
points set exactly level with the sill of the weir or the invert
of the flume throat and fixed permanently in the approach

Where provided, fhe stilling-well shall be vertical and have a
minimum margin [of 60 cm (2 ft) over the maximum water
level estimated to|be recorded in the well.

It shall be connefted to the river by an inlet pipe or slot,
large enough to permit the water in the well to follow the
rise and fall of hedd without significant delay.

The connecting fipe or slot shail, however, be as small as
possible consisteft with ease of maintenance, or shall
alternatively be fitted with a constriction, to damp out
oscillations due fo short amplitude wave. This will be
necessary for example, if the chart of the recorder canot be
read to within = 6l mm (0.02ft).

The well and the gonnecting pipe or siot shall be watertight.
Where provided fpr the accomodation of the float of a level
recorder, the well[ shall be of adequate diameter and depth
to accommodate the float. .

The well shall alsg be deep enough to accommodate any silt
which may entgr, without the float grounding. The

8 \\

ctrammet—or—atter -mve+v—m—ﬁ're—st1+hﬂg-we-H—el—f-l-)at-well

where provided.

A zero check based on the level of the waterwhen the flow
ceases is liable to serious errors from surface tensior effects
and shall not be used.

As the size of the weir or flume and the head on it feduces,
small errors in construction and-in the zero settjng and
reading of the head measuring” device become of|greater
importance.

9 TRIANGULARTHIN-PLATE WEIRS (V-NOTCHES)

9.1 Specifications for the standard weir

Within the range of conditions for which the gvailable
experimental data are competent, the triangular tHin-plate
weirl{V-notch) is one of the most precise flow-measuring
devices. It is inexpensive and simple to constriict and
install. A standard triangular thin-plate weir {V-nptch) is
shown in figure 2.

~

~.
\\ //
~

/\_\\A i

o\
-
g \\

FIGURE 2 — Triangular thin-plate weir, V-notch
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The standard weir shall consist of a symmetrical, V-shaped
notch in a vertical, thin-plate. The line which bisects the
angle of the notch shall be vertical and equidistant from the
sides of the approach channel. The weir plate shall be
smooth and plane, especially on the upstream side, and it
shall be perpendicular to the sides as well as the bottom of
the channel.

NOTE — In this International Standard a “‘smooth’’ surface shall be
eqguivalent in surface finish to that of rolled sheet metal.

1SO 1438-1975 (E)

tailwater level shall be low enough not to interfere with the
ventilation or free discharge of the jet.

NOTE — Free (unsubmerged) flow is defined here as flow which is
independent of variations in tailwater level. It is recommended that
the tailwater level should be at least 0,1 m (0.3 ft} below the lowest
point of the notch.

9.5 Basic discharge equation (Kindsvater-Shen)

The crest suffaces shall De plane surfaces of widin
(measured perpendicular to the upstream face of the plate)
between 1 and 2 mm (0.04 and 0.08 in}, which shali form a
sharp right-arjgled edge at their intersection with the
upstream face| of the weir plate. These surfaces shall be
machined (or filed} perpendicular to the upstream face; the
edges shall be free from burrs and scratches, and untouched
by abrasive clpth or paper. The downstream edges of the
weir shall be chamfered if the weir plate is thicker than the
allowable cresft width. The surface of the chamfer shall
make an angld of not less than 45° with the crest surface.
The weir plate| is usually made of metal, preferably of that
kind of metal Wwhich can resist erosion and corrosion.

9.2 Specificafions for the installation

In addition to| the requirements specified in clause 6, the
following conditions shall be satisfied :

The weir [hall be located in a straight, smooth,
horizontal {level-bottomed), rectangular channel. As afn
exception, when the effective opening of the weir\§.50
small in corpparison with the upstream channel that the
approach vglocity is negligible, the shape of the channel
is not of significance. The channel upstream’ from the
weir, descrlibed hereinafter as the standard approach
channei, shiall be of sufficient length.To develop the
normal (uniform flow) velocity distribution for all
discharges, or it shall be so arrangéd and equipped with
baffles and|screens as to simulate the normal velocity
distribution| and normal<turbulence in the approach
channel (sed 6.2.2).

9.3 Location pf-the head-gauge section

The basic equation of discharge for the triangular thin-plate
weir, {V-notch) is the equation of Kindsvater-Shgn.

8 o
O:CQE\Qgtg-z- h3/2 D)

where

Q is the discharge ‘“wolume rate in cubic jmetres per
second (cubic feet per second);

C. is the coefficient of discharge (non-dimersional);

g is the acceleration of free fall in metres |per second
squaredi{feet per second squared);

a yishthe angle included between the sides of the notch
(radians or degrees);

he is the effective piezometric head referfed to the
vertex of the notch in metres (feet).

For water at ordinary temperatures, i.e. 5 to 30 °C (40 to
85 °F) the coefficient of discharge, C,, [has been
determined by experiment as a function of thrde variables,

h
ce=f<—,f,a> (2
p B

h is the measured head in metres (feet);

where

p is the apex height in metres (feet);

B is the width of the upstream channel in megtres (feet).

The effective head, b, in equation (1), is defifed by the
equation r

Piezometers or a point-gauge station for the measurement
of the head on the weir shall be located a sufficient distance
upstream from the weir to avoid the region of surface
draw-down. On the other hand, they shall be close enough
to the weir for the energy loss between the section of
measurement and the weir to be negligible. It is
recommended that the head-measurement section be
located at a distance equal to three to four times the
maximum head (3h,,, 10 4h, .« ) upstream from the weir.

9.4 Provision for ventilated, free flow

Provisions for ventilation of the discharging jet shall ensure
that the pressure on the nappe surface is atmospheric. The

he = h + kp, . (3)

where kp is an experimentally determined quantity in
metres (feet) which compensates for the influence of
surface tension and viscosity.

9.5.1 Evaluation of Cg, and ky,

Experimentally determined values of the coefficients
required to describe the flow of water over a full practical
range of values of h/p and p/B are available for only one
value of ai.e. 90°.
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It is recommended that a constant value of k4 = 0,85 mm
(0.002 8 ft) be used with the values of C, shown in
figure 3.

Triangular thin-plate weirs (V-notches) covering a range of
values of a from 10° to 120° have been studied by a large
number of investigators. However, the range of values of
p/B and h/p covered by the available data is quite limited.
The conditions covered by virtually all of the experimental
data available for trianguiar thin-plate weirs (V-notches)
covering a range of values of a from 10° to 120° (except

Practical limitations on the magnitude of A are related to
the ‘‘clinging nappe’’ phenomenon which characterizes low
heads. To ensure a freely discharging stable nappe, a
minimum value of » =0,06 m (0.2 ft) is recommended for
notch angles between 20° to 100°. It is recommended that
p be limited to values greater than 0,1 m (0.3 ft).

9.6 Effect of velocity distribution in the approach channel

The specifications for the standard installation include the

those for a = 90
function of « alon

yare Wit s i whith—€ o5 4

e. For such weirs, which can be described

as “‘fully contracfed”’, the available experimental data give

the values of CJ
values of kg are
curves are shown
20° or greater tha
coefficients are

shown in figure 4. The corresponding
shown in figure 5. In both figures, the
with dashed lines for values of « less than
h 100°. Within the range & = 20° to 1007,
recommended for standard flow

measurements. Oulitside this range the coefficients are not

well defined.

9.56.2 Practical lif

Practical limitatig
observation that
result trom surge
channel
comparison with
experimental data
values of h/p a

when the velocity of approach

nitations on h/p, p/B, h and p

ns on h/p and p/B are related to the
head-measurement difficulties and errors
and waves which occur in the approach
is large in
the depth of flow. The available
are not adequate to establish the limiting
hd p/B which are associated with this

condition. The range of values of h/p and p/B represented

by the curves in
practical range.

NOTE — Limitation

figure 3 ({for a=90" only) is a full,

5 on h/p corresponding to smalier values of p/B

have not been estaplished, but it is assumed that the maximum

permissible value of

h/p increases as p/B decreases. Limijtations on

requirement that the velocity in the channel upstreah’u from
the weir be such as to simulate the normal~yelocity
distribution in a smooth, horizontal, rectangalar ghannel.
When the velocity distribution in the @pproach ghannel
differs considerably from the normafl, the discharge
characteristics are altered. Conseguently, flow
measurements made with non-standard weir instdllations
are subject to error.

4, the
may be

In the range of conditions:represented by figurg
influence of approach €hannel velocity distribution
considered to be negligible.

9.7 Accurdey of measurement

with a
nds on
h-angle
ents as

The relative accuracy of flow measurements made
standard triangular thin-plate weir {V-notch) depg
the, “accuracy of the head measurement, the not
measurement, and on the accuracy of the coeffic
they apply to the weir in use.

With reasonable care and skill in the constructijon and
installation of a standard weir, the error in the codfficient
of discharge can be expected to be of the order of 10 %.

h/p shall be determined on the basis of the flow characteristics and The n.mthOd F’V which the error in the coefficients is to t.)e
related conditions| which influence the aCeuracy of head combined with other sources of error is explajned in
measurement. clause 13 which deals with the estimation of errors.
0,62
/
05, | >V
0,6 0.6 03
08 07, ™ '/
09"
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U i
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FIGURE 3 — Coefficient of discharge C, {a = 90°)
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Value of notch angle («), degrees

FIGURE 5 — Value of k4, related to notch angle
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0.60 NOTE — The influence of h/p and p/B is neglected in this figure.
4 N The influence for a 90° V-notch only is indicated in figure 3.
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In general, calibration experiments have been carried out on
model structures of small dimensions and when transferred
to larger structures there may be small changes in the
discharge coefficients due to scale effect.

9.8 Alternative coefficients and corresponding discharges.

for 90°, 1/290° and 1/4 90° triangular thin-plate weirs
{V-notch)

o 4

1/2 90" notch Q=C, E\/Zg h5/2 ... {5)
o 2

1/4 90" notch Q=C, E\/Zg h5/2 ... (6)

The coefficient values are given in tables 1, 2 and 3 together
with the corresponding discharge values.

NOTE — The values for C, and Q given in tables 1, 2 and 3 are
trased—on—the—sctuat—vatves—of-measured—head—+r—and-—therefore do

Three sizes of tfiangular thin-plate weir (V-notch) are
recommended :

a) The 80° nofch in which the dimension across the top

is twice the verIcal depth [tg {a/2) = 1].

b) The 1/2 90° noteh (o =53°8") in which the
dimension at the top is equal to the vertical depth
[tg (@/2) =0,5]

c) The 1/4 90° notch (o =28°4') in which the
dimension acrgss the top is equal to half the vertical
depth [tg (a/2) F 0,25].

If the bed and walls of the approach channel are remote
from the notch, the channel boundaries have no significant
influence on the contraction of the nappe, which may then
be said to be fully contracted. As an alternative to the
equation given in (9.5 and the associated coefficients given
in figures 4 and 5, fthe following equations may be used :

8 ,
90° notch Q=2C, E\/Zy hs/2 LN

not require a correction in h, Cg or Q.

The general installation conditions shall comply)witt) 9.1 to
9.4. The following practical limitations on'h, p, h/p|, B and
h/B are to be observed in the applicatiémof the altdrnative
coefficient and discharge values given in tables 1, 2pnd 3 :

a) h shall not be less than 0,05 m (2 in) or mofe than
0,38 m (15 in);

b} p shall exceed 0,45 m/(1.5 ft);

¢) h/p shall be less.than or equal to 0,4;
d) B shall exceed 1,2 m (4.0 f1);

e} h/B shall be less than or equal to 0,20.

With reasonable skill and care in the constructipn and
installation of a standard triangular weir (V-notch), the
tables for the coefficients are expected to have an adcuracy
of 1,0 %.

The method by which the error in the coefficient if to be
combined with the other sources of error is explained in
clause 13 which deals with the estimation of errors.
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a)

METRIC UNITS

TABLE 1 — Discharge of water over a 90° V-notch

Q= 2,362 5 C, h5/2

g = 9,806 6 m/s2)

I1SO 1438-1975 (E)

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce Q

m m3/s X 10 m m3/s X 10
0,060 0,603 2 0,012 57 0,120 0,588 5 0]069 35
0,061 0,602 8 0,013 09 0,121 0,588 3 0]070 79
0,062 0,602 3 0,01362 0,122 0,688 2 0J072 24
0,063 0,601 9 0,014 17 0,123 0,588 1 0j073 72
0,064 0,601 5 0,014 73 0,124 0,588 0 0]075 22
0,065 0,601 2 0,015 30 0,125 0,588 0 0076 73
0,066 0,600 8 0,015 88 0,126 0,587 9 0j078 27
0,067 0,600 5 0,016 48 0,127 0,587 8 0079 82
0,068 0,600 1 0,017 10 0,128 0,587 7 0081 39
0,069 0,599 8 0,017 72 0,129 0,587 6 0J082 98
0,070 0,599 4 0,018 36 0,130 0,687 6 0J084 58
0,071 0,599 0 0,019 01 0,131 0,587 5 0086 21
0,072 0,598 7 001967 0,132 0,587 4 0/087 85
0,073 0,598 3 0,020 35 0,133 0,687 3 0089 51
0,074 0,598 0 0,021 05 0,134 0,587 2 0091 19
0,075 0,597 8 0,021 76 0,135 0,687 2 0092 89
0,076 0,597 5 0,022 48 0,136 0,587 1 0094 61
0,077 0,597 3 0,023 22 037 0,587 0 0f096 34
0,078 0,597 0 0,023 97 0138 0,586 9 0)098 10
0,079 0,596 7 0,024 73 0,139 0,586 9 0099 87
0,080 0,596 4 0,025 51 0,140 0,586 8 onot 67
0,081 0,596 1 0,026 30 0,141 0,586 7 0103 48
0,082 0,595 8 0,027 10 0,142 0,586 7 0105 32
0,083 0,595 5 0,027 92 0,143 0,586 6 o107 17
0,084 0,595 3 0,028 76 0,144 0,586 6 0109 04
0,085 0,595 0 0,02961 0,145 0,586 5 oN1093
0,086 0,594 8 0,080 48 0,146 0,586 4 0fi12 84
0,087 0,594 5 0,031 36 0,147 0,586 3 0114 76
0,088 0,594 2 0,032 25 0,148 0,586 2 on16 71
0,089 0,594 0 0,033 16 0,149 0,586 2 0118 67
0,090 0,593 7 0,034 09 0,150 0,586 1 0,120 66
0,091 0,593 5 0,03503 0,151 0,586 1 0122 67
0,092 0,593 3 0,035 98 0,152 0,586 0 024 71
0,093 0,593.1 0,036 96 0,153 0,586 0 0,126 76
0,094 0,592-9 0,037 95 0,154 0,585 9 0,128 83
0,095 0,592)7 0,038 95 0,155 05859 013093
0,096 05925 0,039 97 0,156 0,685 9 0,133 04
0,097 0,592 3 0,041 01 0,157 0,585 8 03517
0,098 0,592 1 0,042 06 0,158 0,585 8 0,137 32
0,099 0,691 9 004312 0,159 0,585 7 0,139 50
0,100 0,591 7 0,044 20 0,160 0,585 7 0,141 69
0,101 0,591 4 0,045 30 0,161 0,585 7 0,143 91
0,102 85942 9-646-44 0-+62 ;5856 07146 14
0,103 0,591 0 0,047 54 0,163 0,585 6 0,148 40
0,104 0,590 8 0,048 69 0,164 0,585 5 0,150 67
0,105 0,590 6 0,049 85 0,165 0,585 5 0,152 97
0,106 0,590 4 0,051 03 0,166 0,585 5 0,155 29
0,107 0,590 2 0,052 22 0,167 0,585 4 0,157 63
0,108 0,590 1 0,053 44 0,168 0,585 4 0,159 99
0,109 0,583 9 0,054 67 0,169 0,685 3 0,162 37
0,110 0,589 8 0,055 92 0,170 0,585 3 0,164 77
0111 0,589 7 0,057 19 0,171 0,585 3 0,167 19
0,112 0,589 6 0,058 47 0,172 0,585 2 0,169 64
0,113 0,589 4 0,059 77 0,173 0,585 2 0,172 10
0,114 0,589 2 0,061 08 0,174 0,585 1 0,174 59
0,115 0,689 1 0,062 42 0,175 0,685 1 0,177 09
0,116 0,589 0 0,063 77 0,176 0,585 1 0,179 63
0,117 0,588 9 0,065 14 0,177 0,585 1 0,182 19
0,118 0,688 8 0,066 53 0,178 0,585 1 0,184 78
0,119 0,588 6 0,067 93 Q.179 0,585 1 0,187 38
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TABLE 1 icontined)

10

Head Coefficient Discharge Head ! Coefficient Discharge
h . o " ;' . ! ¢
0 I S - _v-,.,_q
m ‘ nois - 10
L I
0,180 : O 1 FReLTe] IR
0,18 ! R BRI [CRSICEY o18]
0,187 A M3 7 Fa0
0183 : IRDENE 13402 D2
0,184 ! 000 3.a06 |/
0,18% | U2 I GATG|sa
0,186 ; LRI Ua1d b
0,187 5 IR ERE | 3y Garely
Q. 1%e phid HRERE RN 0 aavaipy
0184 L s HE \ (UL SIETSR YA 30
Q500 Sl Coteh ! LU Laded G RIERT B
SREE LORRE S : G a1 R IR
SIS . : : SR 440 pr
(SIS i AT i bhed g 014 34 e
Yiien f H 058 sdac g
', ! AN e ) [URZEST
SRR o ; b BEd 6 G
0,14 | - B 05846 R
0,198 ¢ 0,584 9 Sy 054 6 0,466 PG
0,199 ‘ 0,584 9 ‘ RN 534 6 0371 [0
0.200 | 0,584 9 0584 b 0,476 06
0,207 0,584 0 ‘ UhES L 0,480 B5
0,202 0,584 8 D 0ES § 0485 p7
0,203 0,584 8 1 0588 G 0,489 |1
0,204 0,584 & i 0.584 & 0,494 b4
0,205 0,584 ¢ ) i (534 0 0,499 |28
0,206 0,584 8 | s’ 05864 ¢ 0,504 PO
0,207 0,584 8 i (3,584 6 RSOTA 1§}
0,208 0584 8 ! . 0,584 ¢ : (SRS IY 2%0]
0,209 0684 8 : 058 i L1834
0,210 0,684 & | Q20y 0270 ! 1 hd4 6 ' BRVR] [
| 0584 8 l 0,282 54 0271 | 0,584 @ 0,528 P2
: (3,584 8 ; (1,285 g3 22712 ' 0584 ¢ 3 0532 pt
0,584 7 f 028y 24 3,584 6 i U537 BY
(1.584 7 ! 0,292 64 0.b343 € | 0,542 76
0.584~7 | 0206 07 127 0654 6 ‘ 0,547 |12
f 0,584(7 0,299 . 0.276 0584 6 ‘ 0,552 /2
. 0,584/ : 0,3030° 0277 0584 ¢ 0.557 |14
| 0,584 7 i 0,306 b1 0275 : 0.584 6 ; 0,562 B2
0,584 7 ! 031004 0279 0.584 7 0,567 p4
: i
0,220 0,584 7 ; 031359y 0,280 | 0,584 / U573P6
0,221 0,584 7 | 031717 0,281 [ 0,584 7 i 0,678 19
0,222 B-584— - 42— 255 T H-EE4— ; S-583-05
0,223 0,584 7 ‘ 0,324 39 0,283 : 0,584 7 ‘ (1,588 83
0,224 0.584 7 ' 0.328 03 0,284 l 0,584 7 0,593 75
0,225 0,584 6 : 0,331 68 0,285 | 0,584 7 0.598 99
0,226 0,584 6 i 0,235 35 0,286 ! 0.584 7 0,604 25
0,227 0,584 6 i 0,339 07 0.287 | 0,684 7 0,609 55
0,228 0,584 6 0,342 82 0.288 0,584 7 0,614 87
0,229 0.584 6 0.346 59 0,289 j 0,584 7 0,620 23
i
0,230 0,584 6 i 0,250 22 0,290 0,584 7 0,625 60
0,234 0,584 6 ; 0,354 71 0,291 i 0,584 7 0,631 G1
0,232 0.584 6 " 0.358 06 0,292 ‘ 0584 7 0,636 45
0,233 0,584 ¢ ‘ 036193 0,293 j 0,584 7 0,641 9%
0,234 0534 8 0.365 &2 0,294 1 0,584 8 0,647 48
0,235 0,584 6 0.369 74 0,295 f 0,584 3 0,653 03
0,236 0,534 6 0,373 69 0.296 0,584 8 0,658 58
0,237 0,584 6 0,377 66 0,297 0,584 8 0.664 16
0,238 0,584 6 3,387 66 0,298 | 0584 8 0,669 76
0,239 0584 6 0,385 68 0.299 i 0,584 8 0,675 39
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TABLE 1 (continued)

I1SO 1438-1975 (E)

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce Q

m m3/s X 10 m m3/s X 10
0,300 0,584 8 0,681 06 0,350 0,585 2 1,001 92
0,301 0,584 8 0,686 75 0,351 0,685 2 11008 12
0,302 0,584 8 0,692 46 0,352 0,585 2 14016 33
0,303 0,584 8 0,698 21 0,353 0,585 2 11023 56
0,304 0,584 8 0,703 98 0,354 0,685 2 11030 82
0,305 0,584 8 0,709 80 0,355 0,585 2 11038 12
0,306 0,584 8 0,715 68 0,356 0,5852 1}045 45
0,307 0,584 9 0,721 59 0,357 0,585 2 11052 80
0,308 0,584 9 0,727 50 0,358 0,685 2 14060 19
0,309 0,584 9 0,733 41 0,359 97585 2 11067 67
0,310 0,584 9 0,739 36 0,360 0,585 3 11075 19
0,311 0,584 9 0,745 34 0,361 0,585 3 1082 73
0,312 0,584 9 0,751 35 0,362 0,585 3 14090 24
0,313 0,584 9 0,757 38 0,363 0,585 3 11097 78
0,314 0,584 9 0,763 44 0,364 0,685 3 11105 36
0,315 0,584 9 0,769 54 0,365 0,585 3 111297
0,316 0,584 9 0,775 66 0,366 0,585 3 11120 63
0,317 0,584 9 0,781 81 Q367 0,585 3 11128 37
0,318 0,684 9 0,788 02 0,368 0,585 4 14136 15
0,319 0,585 0 0,794 28 0,369 0,585 4 11143 91
0,320 0,585 0 0,800 57 0,370 0,585 4 11151 67
0,321 0,585 0 0,806 85 0,371 0,585 4 11159 47
0,322 0,585 0 0,813 14 0,372 0,585 4 11167 30
0,323 0,585 0 0,819 47 0,373 0,585 4 11175 16
0,324 05850 082583 0,374 0,585 4 11183 10
0,325 05850 0,832.22 0,375 0,585 5 11191 11
0,326 0,5850 0,838)63 0,376 0,585 5 14199 14
0,327 0,5850 0,845 08 0,377 0,585 5 11207 12
0,328] 0,585 0 0,851 55 0,378 05855 1121515
0,329 0,585 0 0,858 06 0,379 0,585 5 11223 20
0,330 0,585 0 0,864 59 0,380 0,585 5 11231 28
0,331 0,585 0 087116 0,381 0,585 5 11239 40
0,332 0,685 0 087775
0,333 0,585.0 0,884 38
0,334 0,5850 0,891 03
0,335 0,585 0 0,897 72
0,336 07585 0 0,904 48
0,337, 0,585 1 091128
0,338 0,585 1 0,918 1
0,339 0,585 1 0,924 91
0,340 0,585 1 0,931 75
0,341 0,685 1 0,938 62
0,342 0,585 1 0,945 51
0,343 0,585 1 0,952 44
0,344 0,585 1 0,959 40
0,345 0,585 1 0,966 38
0,346 0,585 1 0,973 40
0,347 0,585 1 0,980 45
0,348 0,585 1 0,987 53
0,349 0,585 1 0,994 71

11
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TABLE 1 {concluded)

b) FEET UNITS Q =4,2791C, h5/2
(g = 32.174 ft/s2)

Head Coefficient Discharge Head Coefficient Discharge
h Ce Q h Ce Q
ft #3/s ft f3/s

0.20 0.602 8 0.046 14 0.80 0.584 6 1.431 98

0.21 0.601 5 0.052 g2 0.81 0.584 6 1.477 15

022 a.600.4 006212 0892 0584 6

0.23 0.599 4 0.065 07 0.83 0.584 6

0.24 0.598 3 0.072 24 0.84 0.584 6

0.25 0.597 5 0.079 90 0.85 0.584 6

0.26 0.596 6 0.088 00 0.86 0.584 6

0.27 0.595 7 0.096 56 0.87 0.584 6

0.28 0.594 9 0.105 61 0.88 0.584 6

0.29 0.594 1 0.115 14 0.89 0.584 6

0.30 0.593 4 0.125 17 0.90 0.584 6

0.31 0.592 8 0.135 73 0.91 0.584(6

0.32 0.592 2 0.146 79 0.92 0.584\7

0.33 0.591 56 0.158 35 0.93 0584 7

0.34 0.590 9 0.170 44 0.94 0.584 7

0.35 0.590 3 0.183 06 0.95 0.584 7

0.36 0.5898 0.196 27 0.96 0.584 7

0.37 0.589 4 0.210 04 0.97 0.584 8

0.38 0.5890 0.224 36 0.98 0.584 8

0.39 0.588 7 0.239 26 0.99 0.584 8

0.40 0.588 2 0.254 70 1.00 0.584 8

0.41 0.588 0 0.270 81 1,01 0.584 9

0.42 0.587 7 0.287 51 1:02 0.584 9

0.43 0.587 5 0.304 80 1.03 0.584 9

0.44 0.587 2 0.322 70 1.04 0.584 9

0.45 0.587 0 0.341 21 1.05 0.5850

0.46 0.586 8 0.360 35 1.06 0.5850

0.47 0.586 6 0.380 15 1.07 0.585 0

0.48 0.586 4 0.400 53 1.08 0.5850

0.49 0.586 1 0.42155 1.09 0.5850

0.50 0.586 0 0.443.28 1.10 0.5850

0.51 0.585 9 0.465'68 1.11 0.585 1

0.52 0.585 8 0.488 74 1.12 0.585 1

0.53 0.585 6 0.512 48 1.13 0.585 1

0.54 0.585 5 0.536 88 1.14 0.585 1

0.55 0.585 4 0.561 97 1.15 0.585 2

0.56 0.585 3 0.587 74 1.16 0.585 2

0.57 0.585 2 0614 21 1.17 0.585 2

0.58 0.585 4 0.64143 1.18 0.585 3

0.59 0.5851 0.669 44 1.19 0.5853

0.60 3,585 0 0.698 05 1.20 0.585 3

0.61 0.585 0 0.727 50 1.21 0.585 4

0.62 0.585 0 0.757 63 1.22 0.585 4

0.63 0.584 9 0.788 52 1.23 05855

0.64 0.584 9 0.820 13 1.24 0.685 5

0.65 05849 085255 25 05855

0.66 0.584 9 0.885 68

0.67 0.584 8 0.919 49

0.68 0.584 8 0.954 18

0.69 0.584 8 0.989 65

0.70 0.584 7 1.025 72

0.71 0.584 7 1.062 75

0.72 0.584 7 1.100 57

0.73 0.584 7 1.139 18

0.74 0.584 6 1.178 43

0.75 0.584 6 1.218 61

0.76 0.584 6 1.259 64

0.77 0.584 6 1.301 48

0.78 0.584 6 1.344 15

0.79 0.584 6 1.387 65

NOTE — The number of significant figures (4 or 5) given in the columns for coefficient and discharge should not be taken to imply a

corresponding accuracy in the knowledge of the values given, but only to assist in interpolation and analysis.

12
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a)

METRIC UNITS

TABLE 2 — Discharge of water over a 1/2 90° V-notch

Q = 1,181 25 C, h5/2

{g = 9,806 6 m/s?)

ISO 1438-1975 (E)

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce 0

m m3/s X 10 m m3/s X 10
0,060 06114 0,006 37 0,120 0,598 9 0,p35 29
0,061 06111 0,006 63 0,121 0,598 8 0,036 02
0,062 0,6108 0,006 91 0,122 0,598 7 0,p36 77
0,063 0,6105 0,007 18 0,123 0,598 5 0,p37 51
0,064 0,610 1 0,007 47 0,124 0,598 4 0,p38 27
0,065 0,609 8 0,007 76 0,125 0,598 2 0,p39 04
0,066 0,609 5 0,008 06 0,126 0,598 1 0,039 82
0,067 0,609 2 0,008 36 0,127 0,598,0 0,p40 60
0,068 0,609 0 0,008 67 0,128 0:597'9 0,p41 40
0,069 0,608 7 0,008 99 0,129 0,597 8 0,p42 20
0,070 0,608 4 0,009 32 0,130 0,597 6 0,p43 02
0,071 0,608 1 0,009 65 0,131 0,597 5 0,p43 84
0,072 0,607 9 0,009 99 0,132 0,597 3 0,p44 67
0,073 0,607 6 0,010 33 0,133 0,597 2 0,p45 51
0,074 0,607 3 0,01069 0,134 0,597 1 0,p46 36
0,075 0,607 1 0,011 05 0,135 0,597 0 0,p47 22
0,076 0,606 8 0,011 41 0,136 0,596 8 0,p48 09
0,077 0,606 6 0,011 79 0,437 0,596 7 0,p48 97
0,078 0,606 4 0,012 17 0,138 0,596 6 0,p49 86
0,079 0,606 1 0,012 56 0,139 0,596 5 0,p50 75
0,080 0,606 0 0,012 96 0,140 0,596 4 0,p51 66
0,081 0,605 8 0,013 36 0.141 0,596 2 0,p52 58
0,082 0,605 6 0,013 77 0,142 0,596 1 0,p53 61
0,083 0,605 4 0,014 19 0,143 0,596 0 0,p54 44
0,084 0,605 2 0,014 62 0,144 0,596 0 0,p55 39
0,085 0,605 0 0,015 05 0,145 0,595 9 0,p56 35
0,086 0,604 8 0,015.49 0,146 0,595 8 0,p57 32
0,087 0,604 6 0,015 94 0,147 0,595 7 0,p58 30
0,088 0,604 4 0,016 40 0,148 0,595 6 0,p59 29
0,089 0,604 2 0,016 86 0,149 0,595 6 0,060 29
0,080 0,604 0 0,017 34 0,150 0,595 5 0,p61 30
0,091 0,6038 0,017 82 0,151 0,595 4 0,p62 31
0,092 0,603 6 0,018 30 0,152 0,595 2 0,p63 34
0,093 0,6034 0,018 80 0,163 0,595 2 0,p64 37
0,094 0,603,2 0,019 30 0,154 0,595 1 0,p65 42
0,095 06030 0,019 81 0,155 0,595 0 0,P66 48
0,096 0,602 8 0,020 33 0,156 0,594 9 0,p67 55
0,097 0,6026 0,020 86 0,157 0,594 8 0,p68 63
0,098 0,602 4 0,021 39 0,158 0,594 8 0,p69 71
0,099 0,602 2 0,021 94 0,159 0,594 7 0,p70 81
0,100 0,602 1 0,022 49 0,160 0,594 6 0,p7192
0,101 0,6019 0,023 05 0,161 0,594 5 0,p73 04
0,102 0,607 7 002362 0,162 0,5944 0,074 17
0,103 0,601 6 0,024 20 0,163 0,594 4 0,075 31
0,104 0,601 4 0,024 78 0,164 0,594 3 0,076 46
0,105 0,601 3 0,025 37 0,165 0,594 2 0,077 62
0,106 0,601 1 0,025 98 0,166 0,594 1 0,078 79
0,107 0,6009 0,026 59 0,167 0,594 1 0,079 98
0,108 0,6008 0,027 20 0,168 0,594 0 0,081 17
0,109 0,600 6 0,027 83 0,169 0,593 9 0,082 37
0,110 0,600 5 0,028 47 0,170 0,593 8 0,083 58
0,111 0,600 3 0,029 11 0,171 0,593 7 0,084 81
0,112 0,600 2 0,029 76 0,172 0,593 7 0,086 04
0,113 0,600 0 0,030 42 0,173 0,593 6 0,087 28
0,114 0,599 8 0,031 09 0,174 0,593 5 0,088 54
0,115 0,599 7 0,031 77 0,175 0,593 4 0,089 80
0,116 0,599 5 0,032 46 0,176 0,5933 0,091 08
0,117 0,599 4 0,033 15 0,177 0,593 3 0,092 37
0,118 0,599 2 0,033 86 0,178 0,593 2 0,093 67
0,119 0,599 1 0,034 57 0,179 0,593 1 0,094 97
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I1SO 1438-1975 (E)

TABLE 2 {continued}

14

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ceo Q

m m3/s X 10 m m3/s X 10
0,180 0,593 0 0,096 29 0,240 0,590 1 0,196 8
0,181 0,592 9 0,097 62 0,241 0,590 0 019812
0,182 0,592 9 0,098 96 0,242 0,590 0 0;200 19
0,183 05928 0,100 32 0,243 0,590 0 0,202 g7
0,184 0,592 7 0,101 68 0,244 0,589 9 0,204 946
0,185 0,592 6 0,103 05 0,245 0,589 9 0,207 @5
0,186 0,592 6 0,104 44 0,246 0,589 8 0,209 16
0,187 05925 0,105 84 0,247 0,589 8 0,211 37
0,188 0,592 5 0,107 26 0,248 0,589 8 0,213 40
0,189 05924 0,108 67 0,249 0,589-8 0,215 85
0,190 0,592 3 0,110 10 0,250 0,589 8 0,217 12
0,191 0,592 3 0,111 55 0,251 0,689 8 0,219 90
0,192 0,592 2 0,113 00 0,252 0,589 8 0,222 Q9
0,193 0,592 2 0,114 47 0,253 0,589 7 0,224 19
0,194 0,592 1 0,115 95 0,254 0,589 7 0,226 49
0,195 05920 0,11743 0,255 0,589 7 0,228 13
0,196 0,592 0 0,118 93 0,256 0,589 7 0,230 98
0,197 0,591 9 0,120 44 0,257 0,589 7 0,233 133
0,198 0,591 9 0,121 97 0,258 0,589 6 0,235 49
0,199 0,591 9 0,123 51 0,259 0,589 6 0,237 17
0,200 0,591 8 0,125 06 0,260 0,589 6 0,240 45
0,201 0,591 8 0,126 62 0,261 0,589 5 0,242 35
0,202 0,591 7 0,128 19 0,262 0,589 5 0,244 46
0,203 0,591 7 0,129 77 0,263 0,589 4 0,246 99
0,204 05916 0,131 36 0,264 0,589 4 0,249 33
0,205 0,591 6 0,132 96 0,265 0,589 4 0,251 48
0,206 0,591 5 0,134 57 0,266 0,589 3 0,254 (4
0,207 0,591 5 0,136 20 0,267 0,589 3 0,256 42
0,208 0,591 4 0,137'84 0,268 0,589 2 0,258 g1
0,209 0,591 3 0,139 49 0,269 0,589 2 0,261 11
0,210 0,591 3 0,141 15 0,270 0,589 2 0,263 43
0,211 0,591 2 0,142 82 0,271 0,689 1 0,266 (6
0,212 0,591 2 0,144 50 0,272 0,589 1 0,268 31
0,213 0,591 1 0,146 20 0,273 0,589 1 0,270 98
0,214 0,591 1 0,147 92 0,274 0,589 1 0,273 47
0,215 0,591.0 0,149 64 0,275 0,589 1 0,275 46
0,216 0,5910 0,151 38 0,276 0,589 0 0,278 45
0,217 0,591°0 0,153 13 0,277 0,589 0 0,280 97
0,218 0,590 9 0,154 89 0,278 0,589 0 0,283 g1
0,219 0,590 9 0,156 66 0,279 0,589 0 0,286 47
0,220 0,590 8 0,158 44 0,280 0,583 0 0,288 43
0,221 0,590 8 0,160 24 0,281 0,588 9 0,291 19
0'222 n':on Q !'\'1 82 04 ﬁ")Q‘) n’EQQ o} n,')cn 7
0,223 0,590 7 0,163 86 0,283 0,588 9 0,296 38
0,224 0,590 7 0,165 70 0,284 0,588 9 0,299 01
0,225 0,590 6 0,167 54 0,285 0,588 9 0,301 63
0,226 0,590 6 0,169 40 0,286 0,588 8 0,304 27
0,227 0,590 6 0,171 27 0,287 0,588 8 0,306 91
0,228 0,590 5 0,173 156 0,288 0,588 8 0,309 59
0,229 0,590 5 0,175 04 0,289 0,588 8 0,312 29
0,230 0,590 4 0,176 95 0,290 0,588 8 0,314 99
0,231 0,590 4 0,178 86 0,291 0,588 7 0,317 69
0,232 0,590 4 0,180 79 0,292 0,688 7 0,320 40
0,233 0,590 3 0,182 74 0,293 0,588 7 0,323 15
0,234 0,590 3 0,184 69 0,294 0,588 7 0,325 91
0,235 0,590 2 0,186 66 0,295 0,688 7 0,328 69
0,236 0,590 2 0,188 64 0,296 0,588 6 0,331 46
0,237 0,590 2 0,190 63 0,297 0,588 6 0,334 24
0,238 0,590 1 0,192 63 0,298 0,588 6 0,337 04
0,239 0,590 1 0,194 65 0,299 0,588 5 0,339 85
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ISO 1438-1975 (E)

TABLE 2 (continued)

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce Q

m m3/s X 10 m m3/s X 10
0,300 0,588 5 0,342 68 0,350 0,587 7 0,p03 13
0,301 0,588 4 0,345 52 0,351 0,587 7 0,p06 72
0,302 0,588 4 0,348 37 0,352 0,587 7 01033
0,303 0,588 4 0,351 24 0,353 0,587 7 0,p1397
0,304 0,588 3 0,354 12 0,354 0,587 7 0,p17 58
0,305 0,588 3 0,357 02 0,355 0,587 6 0,p21 21
0,306 0,588 3 0,359 95 0,356 0,587 6 0,624 87
0,307 0,588 3 0,362 90 0,357 0,587.6 0,p28 56
0,308 0,588 3 0,365 85 0,358 ;5876 0,p32 27
0,309 0,588 2 0,368 80 0,359 0,587 6 0,p35 96
0,310 0,688 2 0,371 77 0,360 0,587 5 0,p39 67
0,311 0,588 2 0,374 77 0,361 0,587 5 0,p43 40
0,312 0,588 2 0,377 79 0,362 0,587 5 0,p47 17
0,313 0,588 2 0,380 81 0,363 0,587 5 0,p50 96
0,314 0,688 1 0,383 84 0,364 0,587 5 0,p54 73
0,315 0,588 1 0,386 87 0,365 0,587 4 0,p58 51
0,316 0,588 1 0,389 95 0,366 0,587 4 0,p62 31
0,317 0,588 1 0,393 04 0,367 0,585 4 0,p66 16
0,318 0,588 1 0,396 15 0,368 0,587 4 0,670 03
0,319 0,588 1 0,399 27 0,369 0,587 4 0,p73 91
0,320 0,588 1 0,402 41 0,370 0,587 4 0,p77 80
0,321 0,588 1 0,405 53 0,371 0,587 4 0,p81 71
0,322 0,588 0 0,408 67 0,372 0,587 4 0,p85 60
0,323 0,588 0 0,411 84 0,373 0,587 3 0,p89 50
0,324 0,588 0 0,415 03 0,374 0,587 3 0,p93 45
0,325 0,588 0 0,418 24 0,375 0,587 3 0,p97 42
0,326 0,588 0 0,421.47 0,376 0,587 3 0,601 41
0,327 0,588 0 0,424 71 0,377 0,587 3 0,605 42
0,328 0,588 0 0,427 96 0,378 0,587 3 0,609 44
0,329 0,588 0 0,431 23 0,379 0,587 3 0,613 46
0,330 0,588 0 0,434 51 0,380 0,587 2 0,61747
0,331 0,588 0 0,437 79 0,381 0,587 2 0,621 50
0,332 0,587 9 0,441 07
0,333 0,587/9 0,444 38
0,334 0,587.9 0,447 73
0,335 05879 0,451 08
0,336 0587 9 0,454 46
0,337 0,587 9 0,457 85
0,338 0,587 9 0,461 25
0,339 0,587 9 0,464 67
0,340 0,587 9 0,468 10
0,341 0,587 9 0,47153
0,342 U587 8 0 &78397
0,343 0,587 8 0,478 42
0,344 0,587 8 0,481 91
0,345 0,587 8 0,485 42
0,346 0,587 8 0,488 95
0,347 0,587 8 0,492 49
0,348 0,587 8 0,496 04
0,349 0,587 8 0,499 58
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ISO 1438-1975 (E)

TABLE 2 (concluded)

b) FEET UNITS Q= 2,139 55 C, h5/2
(g = 32.174 ft/s2)

Head Coefficient Discharge Head Coefficient Discharge
h Ce Q h Ce Q
ft t3/s ft ft3/s

0.20 06111 0.023 39 0.80 0.5900 0.722 60
0.21 06101 0.026 38 0.81 0.589 9 0.745 24
0.22 0809 2 0029 59 082 06298 0768 35
0.23 0.608 4 0.03302 083 0.589 7 0.781 P1
0.24 0.607 5 0.036 68 0.84 0.589 7 081593
0.25 0.606 8 0.040 57 0.85 0.589 6 0840 p9
0.26 0.606 1 0.044 70 0.86 0.589 5 0.865 04
0.27 06055 0.049 07 0.87 0.583 4 0.890 23
0.28 0.604 9 0.053 69 0.88 0.589 2 0.915 84
0.29 0604 3 0.058 56 0.89 0.589 1 0.941 89
0.30 0.603 7 0.063 67 0.90 0.589 1 0.968 %4
0.31 0.603 1 0.069 04 0.91 0.589.0 0.995 %0
0.32 06025 0.074 67 0.92 05890 1.023 01
0.33 0.6020 0.08057 093 0-588 9 1.050 92
0.34 0.6015 0.086 74 094 0588 8 1.079 26
0.35 06010 0.093 19 0.95 0.588 8 1.108 15
0.36 0.600 5 0.099 91 0.96 0.588 7 1.137 35
0.37 0.6000 0.106 91 0.97 0.588 7 1.167 §2
0.38 0.599 6 0.114 19 0.98 0.588 5 1.197 )9
0.39 0.599 1 0.121 75 0.99 0.588 4 1.227 2
0.40 0.598 7 0.129 62 1.00 0.588 3 1.258 0O
041 0.598 2 0.137 77 1.04 0.588 3 1.290 86
0.42 0.597 9 0.146 24 1802 0.588 2 1.322 85
043 0.597 5 0.154 99 1.03 0.588 1 1.354 87
044 0.597 1 0.164 05 1.04 0.588 1 1.387 90
0.45 0.596 7 0.17342 1.05 0.588 1 1.421 %0
0.46 0.596 3 0.183 11 1.06 0.588 0 1.455 34
047 0.596 0 0.193 12 1.07 0.588 0 1.489 $1
0.48 0.595 8 0.20348 1.08 0.588 0 1.524 96
049 0.595 5 0.214 15 1.09 0.587 9 1.5660 BO
0.50 0.595 2 0.225.12 1.10 0.587 9 1.596 27
0.51 0.595 0 0:236 45 1.11 0.5879 1.632 80
0.52 0.594 7 0.248 11 1.12 05879 1.669 11
0.53 0.594 5 0.260 11 1.13 05878 1.707 06
054 0.594 2 0.272 44 1.14 05878 1.745 08
0.55 0.594 0 0.285 11 1.15 0.587 7 1.783 29
0.56 0.593 8 029813 1.16 05877 1.822 25
057 05935 0.311 49 1.17 0.587 6 1.861 %3
0.58 0.5933 0.325 20 1.18 0.587 5 1.901 36
0.59 0.5930 0.339 26 1.19 0.587 5 1.941 77
0.60 0.592 8 0.353 68 1.20 0.687 4 1.982 48
0.61 0592 6 0.368 46 1.21 0.587 4 2.024 94
0.62 05924 0.383 65 1.22 0.587 4 2.065 98
063 0.592 2 0.399 18 1.23 0.587 3 2.108 36
0.64 05920 041507 1.24 0.587 3 2.151 ¥8
0.65 05919 043137 =25 05872 2. 193774
0.66 05918 0448 07

0.67 0.591 6 0.465 11

0.68 0.591 4 0.482 51

0.69 0.591 2 0.500 28

0.70 0.591 1 051848

o7 05910 0.537 08

0.72 0.5809 0.556 08

0.73 0.590 7 0.57547

0.74 0.590 6 0.595 26

0.75 0.590 5 061545

0.76 0.590 4 0.636 05

0.77 0.590 3 0.657 04

0.78 0.590 1 0.678 44

0.79 0.580 0 0.700 26

NOTE — The number of significant figures (4 or 5} given in the columns for coefficient and discharge shouid not be taken to imply a
corresponding accuracy in the knowledge of the values given, but only to assist in interpolation and analysis.
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a)

METRIC UNITS

TABLE 3 — Discharge of water over a 1/4 90° V-notch

Q = 0,590 625 C, h5/2
(g = 9,806 6 m/s2)

ISO 1438-1975 (E)

Head Coefficient Discharge Head Coefficient Discharge

h Co Q h Ce o)

m m3/s X 10 m m3/s X 10
o,GG U,U“;l [ J,UVO 34 U, TLU V,OTO £ ,018 15
0,06 0,641 0 0,003 48 0,121 0,616 0 3.018 53
0,06} 0,640 3 0,003 62 0,122 06158 3.018 91
0,061 0,639 6 0,003 76 0,123 0,6155 9,019 29
0,064 0,633 0 0,003 91 0,124 06153 ,019 68
0,064 0,638 3 0,004 06 0,125 06151 9,020 07
0,064 06376 0,004 21 0,126 0,614 8 0,020 46
0,067 0,637 0 0,004 37 0,127 0.614'6 0,020 86
0,064 0,636 4 0,004 53 0,128 0614 4 0,021 27
0,064 0,635 8 0,004 70 0,129 0,614 1 q,021 68
0,07 0,635 2 0,004 86 0,130 06139 Q,022 09
0,07 0,634 6 0,005 03 0,131 06137 0.022 51
0,07 0,634 0 0,005 21 0,132 0.6135 0,022 94
0,07 0,6335 0,005 39 0,133 06133 0,023 37
0,074 0,632 9 0,005 57 0,134 0,613 1 q,023 80
0,079 0,632 4 0,005 75 0,135 0,6129 4,024 24
0,074 0,631 8 0,005 94 0,136 0,612 7 4,024 68
0,07 0,631 3 0,006 13 0,137 06125 Q,025 13
0,07 0,6308 0,006 33 0138 0,612 3 4,025 59
0,074 0,630 3 0,006 53 0,139 06121 0,026 04
0,08 0,629 8 0,006 73 0,140 06119 4,026 51
0,08 06293 0,006 94 0,141 06117 Qq,026 97
0,081 0,628 9 0,007 15 0,142 06115 4,027 44
0,081 06285 0,007 37 0,143 06113 q,027 92
0,084 06280 0,007 59 0,144 0,611 2 q,028 40
0,084 0,627 6 0,007.81 0,145 06110 Q,028 89
0,084 0,627 2 0,008'03 0,146 0,6108 4,029 38
0,081 0,626 7 0,008 26 0,147 06106 4,029 88
0,089 0,626 4 0,008 50 0,148 0,6105 q,030 38
0,084 0,626 0 0,008 74 0,149 0,6103 q,030 89
0,09¢ 0,625 6 0,008 98 0,150 0,610 2 4,031 40
0,091 0,625 2 0,009 22 0,151 06100 q.031 92
0,091 0,624 8 0,009 47 0,152 0,609 9 0,032 45
0,093 0,624 4 0,009 73 0,153 0,609 7 4,032 97
0,094 0,624 0 0,009 98 0,154 0,609 5 q.033 50
0,094 06236 0,010 25 0,155 0,609 3 q,034 04
0,094 0,623 3 0,010 51 0,156 0,609 1 q,034 58
0,097 0,622 9 0,010 78 0,157 0,609 0 q.035 13
0,099 0,622 6 0,011 06 0,158 0,608 8 q,035 68
0,099 0,622 2 0,011 33 0,159 0,608 7 q.036 24
0,100 0,621 9 0,011 61 0,160 0,608 5 q,036 80
0,101 0,621 5 0,011 90 0,161 0,608 3 q,037 37
0,103 0,621 2 0,012 19 0,162 0,608 2 q,037 94
0,103 0.620 9 0,012 49 0,163 0,608 0 0,038 52
0,104 0,620 5 0,012 78 0,164 0,607 9 0,039 11
0,105 0,620 2 0,013 09 0,165 0,607 7 0,039 69
0,106 06199 0,013 39 0,166 0,607 6 0,040 29
0,107 06196 0,013 71 0,167 0,607 4 0,040 89
0,108 0,619 3 0,014 02 0,168 0,607 3 0,041 49
0,109 0,619 0 0,014 34 0,169 0,607 1 0,042 10
0,110 0,618 7 0,014 66 0,170 0,607 0 0,042 72
0,111 0,618 4 0,014 99 0171 0,606 9 0,043 34
0,112 06181 0,01533 0,172 0,606 8 0,043 97
0,113 06179 0,015 66 0,173 0,606 7 0,044 60
0,114 06176 0,016 01 0,174 0,606 5 0,045 24
0,115 0,617 3 0,016 35 0,175 0,606 3 0,045 88
0,116 0,617 1 0,016 70 0,176 0,606 2 0,046 53
0,117 0,616 9 0,017 06 0,177 0,606 1 0,047 18
0,118 0,616 6 0,017 42 0,178 0,606 0 0,047 84
0,119 0616 4 0,017 78 0,179 0,605 9 0,048 51
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ISO 1438-1975 (E)

TABLE 3 (continued)

18

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce Q

m m3/s X 10 m m3/s X 10
0,180 0,605 7 0,049 18 0,240 0,600 8 0,10018
0,181 0,605 6 0,049 86 0,241 0,600 7 0,101
0,182 0,605 5 0,050 54 0,242 0,600 6 0102 2
0,183 0,605 4 0,051 22 0,243 0,600 6 0,103 2
0,184 0,605 3 0,051 92 0,244 0,600 5 0,104 3£
0,185 0,605 1 0,052 61 0,245 0,600 4 0,105 3
0,186 0,605 1 0,053 32 0,246 0,600 3 0,106 42
0,187 0,605 0 0,054 03 0,247 0,600 3 0,107 5
0,188 0,604 9 0,054 75 0,248 0,600 2 0,108 5
0,189 0,604 8 0,055 47 0,249 0,600,2 0,109 67
0,190 0,604 7 0,056 20 0,250 0,600 2 0,1107
0,191 0,604 5 0,056 93 0,251 0,600 1 0,111 8
0,192 0,604 4 0,057 66 0,252 0,600 1 0,112 99
0,193 0,604 3 0,058 41 0,253 0,600 0 0,1141
0,194 0,604 2 0,059 16 0,254 0,600 0 0,1152
0,195 0,604 1 0,059 92 0,255 0,600 0 0,116 3%
0,196 0,604 1 0,060 63 0,256 0,599 9 0,117 49
0,197 0,604 0 0,061 45 0,257 0,599 9 0,118 6
0,198 0,603 9 0,062 22 0,258 0,599 8 0,1197
0,199 0,603 8 0,063 00 0,269 0,599 8 0,120 94
0,200 0,603 8 0,063 79 0,260 0,599 7 0,1221
0,201 0,6037 0,064 58 0,261 0,599 6 0,1232
0,202 0,603 5 0,065 37 0,262 0,599 6 0,124 4
0,203 0,603 4 0,066 17 0,263 0,599 5 0,1256
0,204 0,603 3 0,066 98 0,264 0,599 5 0,126 8
0,205 0,603 3 0,067 80 0,265 0,599 5 0,127 93
0,206 0,603 2 0,068 62 0,266 0,599 4 0,129 2
0,207 0,603 1 0,069 44 0,267 0,599 4 0,1304
0,208 0,603 0 0,020\28 0,268 0,599 3 0,1316
0,209 0,602 9 0,07+ 11 0,269 0,599 3 0,132 84
0,210 0,6029 0J071 96 0,270 0,599 2 0,134 0
0,211 0,602 8 0,072 81 0,271 0,599 2 0,135 2
0,212 0,602 7 0,073 66 0,272 0,599 1 0,136 5
0,213 0,602 6 0,074 53 0,273 0,599 1 0,137 7
0,214 06025 0,075 39 0,274 0,599 0 0,139 0
0,215 0,602 5 0,076 27 0,275 0,599 0 0,140 30
0,216 0,602 & 0,077 15 0,276 0,598 9 0,141 5]
0,217 0,602'3 0,078 03 0,277 0,598 9 0,142 84
0,218 0,602 2 0,078 93 0,278 0,598 9 0,144 1
0,219 0,602 2 0,079 82 0,279 0,598 8 0,145 4]
0,220 0,602 1 0,080 73 0,280 0,598 8 0,146 7
0,221 0,602 0 0,081 64 0,281 0,598 7 0,148 0]
0,222 U,UU1 b4 U,US‘ oJ U,LS‘ U,Jgs I UV, 197 O
0,223 0,601 8 0,083 47 0,283 0,598 7 0,150 65
0,224 06018 0,084 41 0,284 0,598 6 0,151 97
0,225 0,601 7 0,085 35 0,285 0,598 6 0,153 30
0,226 0,601 7 0,086 29 0,286 0,598 5 0,154 64
0,227 0,601 6 0,087 24 0,287 05985 0,155 98
0,228 06015 0,088 19 0,288 0,598 5 0,157 34
0,229 06015 0,089 15 0,289 0,598 4 0,158 70
0,230 0,601 4 0,090 1 0,290 0,598 4 0,160 06
0,231 0,601 3 0,091 08 0,291 0,598 3 0,161 43
0,232 0,601 3 0,092 07 0,292 0,598 3 0,162 81
0,233 0,601 2 0,093 06 0,293 0,598 3 0,164 20
0,234 0,601 2 0,094 05 0,294 0,598 2 0,165 59
0,235 0,601 1 0,095 04 0,295 0,598 2 0,166 99
0,236 0,601 0 0,096 05 0,296 0,598 1 0,168 40
0,237 0,601 0 0,097 06 0,297 0,598 1 0,169 82
0,238 0,600 9 0,098 08 0,298 0,598 1 0,171 24
0,239 0,600 9 0,099 10 0,299 0,598 0 0,172 67
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TABLE 3 (continued)

ISO 1438-1975 (E)

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce Q

m m3/s X 10 m m3/s X 10
0,300 0,598 0 0,174 10 0,350 0,596 0 0255 12
0,301 0,597 9 0,175 55 0,351 0,596 0 0,256 93
0,302 0,697 9 0,177 00 0,352 0,595 9 0,258 75
0,303 0,597 9 0,178 45 0,353 0,595 9 0,260 57
0,304 0,597 8 0,179 92 0,354 0,595 9 0,262 40
0,305 0,597 8 0,181 39 0,355 05958 0,264 24
0,306 0,597 8 0,182 87 0,356 0,595 8 0,266 09
0,307 0,597 7 0,184 35 0,357 0,695'7 01267 94
0,308 0,597 7 0,185 85 0,358 0,695 7 01269 81
0,309 0,597 6 0,187 35 0,359 0,595 7 027168
0,319 0,697 6 0,188 85 0,360 0,595 6 0,273 55
0,311 0,597 6 0,190 37 0,361 0,595 6 0,275 44
0,312 0,597 5 0,191 89 0,362 0,595 5 0,277 33
0,313 0,597 5 0,193 42 0,363 0,595 5 0,279 23
0,314 0,597 4 0,194 95 0,364 0,595 5 281 14
0,314 0,597 4 0,196 50 0,365 0,595 4 0,283 06
0,314 0,597 4 0,198 05 0,366 0,595 4 0,284 98
0,317 0,597 3 0,199 60 0:367 0,595 4 0,286 91
0,318 0,597 3 0,201 17 0,368 0,595 3 0,288 85
0,319 0,597 2 0,202 74 0,369 0,595 3 0,290 80
0,32 0,597 2 0,204 32 0,370 0,595 2 0,292 75
0,321 0,597 2 0,205 90 0,371 0,595 2 0,294 72
0,327 0,597 1 0,207 50 0,372 0,595 2 0,296 69
0,323 0,597 1 0,209 10 0,373 0,595 1 0,298 67
0,324 0,597 0 0,210 71 0,374 0,595 1 0,300 65
0,325 0,597 0 0,21232 0,375 0,595 0 (4,302 64
0,326 05970 0,213)95 0,376 0,595 0 0,304 65
0,32% 0,596 9 0,215 58 0,377 0,595 0 0306 66
0,328 0,596 9 021721 0,378 0,594 9 0,308 67
0,329 0,596 8 0,218 86 0,379 0,594 9 0,310 70
0,330 0,596 8 0,220 51 0,380 0,594 8 4,312 73
0,331 0,596 8 0,222 17 0,381 0,594 8 0,314 77
0,332 0,596 7 0,223 84
0,333 0,596.7 0,225 51
0,334 0,5967 0,227 19
0,335 0,596 6 0,228 88
0,334 0,596 6 0,230 58
0,33% 0,596 5 0,232 28
0,334 0,596 5 0,234 00
0,339 0,596 5 0,235 72
0,344 0,596 4 0,237 44
0,341 0,596 4 0,239 18
0,342 05963 024092
0,343 0,596 3 0,242 67
0,344 0,596 3 0,244 42
0,345 0,596 2 0,246 19
0,346 0,596 2 0,247 96
0,347 0,596 1 0,249 74
0,348 0,596 1 0,251 52
0,349 0,596 1 0,253 32
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TABLE 3 (concluded)

b) FEET UNITS Q = 1,069 775 C, h5/2
{g = 32.174 ft/s2)

Head Coefficient Discharge Head Coefficient Discharge

h Ce Q h Ce Q

ft 3/s ft ft3/s
0.20 0.6410 0.012 27 0.80 0.6005 0.367 73
0.21 0.6390 0.013 81 0.81 0.600 3 0.379 19
0.22 0.637 0 0.01547 0.82 06002 0.390 93
0.23 0.635 1 0.017 24 0.83 0.600 0 0.4028
0.24 0.633 4 0.019 12 0.84 0.599 9 0.415.0
0.25 0.6317 0.021 12 0.85 0.599 8 0.427 4
0.26 0.630 2 0.023 24 0.86 0.599 6 0.439 9
0.27 0.628 8 0.025 48 0.87 0.599 5 0.4527
0.28 0.627 4 0.027 85 0.88 0.599 3 0.465 7
0.29 0.626 2 0.030 34 0.89 0.599 1 0.478 9
0.30 0.6250 0.032 96 0.90 0.599 0 04924
0.31 0.6238 0.035 71 0.91 0.598 8 0.506 19
0.32 0.6227 0.038 59 0.92 0.598'8 0.520 0
0.33 0.6217 0.041 60 0.93 0.598 6 0.534 16
0.34 0.620 7 0.044 76 0.94 0.598 5 0.548 5p
0.35 0.6197 0.048 04 0.95 0.598 4 0.563 1
0.36 0.618 8 0.051 47 0.96 0.598 3 0.577 98
0.37 0.6179 0.055 05 0.97 0.598 2 0.5929
0.38 0.617 1 0.058 77 0.98 0.598 0 0.608 2
0.39 0.616 4 0.062 64 0.99 0.597 9 0.6237
0.40 0.61568 0.066 66 1.00 0.597 8 06395
0.41 0.615 1 0.070 82 1.07 0.597 7 0.655 4
0.42 0.6144 0.075 13 102 0.597 6 06717
0.43 0.6137 0.079 60 1.03 0.597 4 0.688 1
0.44 0.613 1 0.084 23 1.04 0.597 3 0.704 8
0.45 0.6125 0.089 01 1.05 0.597 2 0.721 7
0.46 06119 0.093 94 1.06 0.597 1 0.738 9
0.47 0.6113 0.099 04 1.07 0.5970 0.756 3
0.48 0.6108 0.104 30 1.08 0.596 8 0.773 9
0.49 0.6103 0.109 73 1.09 0.596 7 0.7918
0.50 0.609 8 0.118:32 1.10 0.596 6 0.809 9
0.51 0.609 2 0.121-06 1.1 0.596 5 0.828 3
0.52 0.608 7 0.126 98 1.12 0.596 4 0.846 9
0.53 0.608 3 01133 07 1.13 0.596 2 0.865 7
0.54 0.607 8 0.139 32 1.14 0.596 1 0.884 8
0.55 0.607 3 0.145 75 1.15 0.596 0 0.904 2
0.56 0.606 9 0.152 37 1.16 0.595 9 0.9238
0.57 0.606 5 0.159 16 1.17 0.595 8 0.943 6
0.58 0.606 1 0.166 12 1.18 0.595 6 0.963 7
0.59 0.605'8 0.173 27 1.19 0.5955 0.984 1
0.60 0605 4 0.180 60 1.20 0.595 4 1.004 7
0.61 0.605 1 0.188 11 1.21 0.595 3 1.025 6
0.62 0.604 8 0.195 83 1.22 0.595 2 1.046 7
0.63 0.604 4 0.203 70 1.23 05850 1.068 0
0.64 0.604 1 0.21178 1.24 0.594 9 1.089 7
0.65 8-:603-5 0-220-06 25 8-504-8 457
0.66 0.603 6 0.228 52
0.67 0.603 3 0.237 15
0.68 0.603 1 0.246 00
0.69 0.602 8 0.255 05
0.70 0.602 8 0.264 28
0.7t 0.602 4 0.273 71
0.72 0.602 1 0.283 34
0.73 0.6019 0.293 16
0.74 0.6017 0.303 23
0.75 0.6015 0.31346
0.76 0.6013 0.323 89
0.77 0.601 1 0.334 56
0.78 0.6009 0.345 43
0.79 0.600 7 0.356 49

NOTE — The number of significant figures (4 or 5) given in the columns for coefficient and discharge should not be taken to imply a
corresponding accuracy in the knowledge of the values given, but only to assist in interpolation and analysis.
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10 RECTANGULAR THIN-PLATE WEIRS

10.1 Specifications for the standard weir

The

rectangular

thin-plate weir

as

ISO 1438-1975 (E)

International Standard is a general classification of which
the weir with rectangular notch is the basic form and the
full-width weir and fully contracted weir are limiting
examples. A diagrammatic illustration of the thin-plate weir
defined for this with rectangular-notch is shown in figure 6.

NG —J, -
A

A Detaiis of rectangular notch angle

FIGURE 6 — Rectangular thin-plate weir
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The standard weir shall consist of a rectangular notch
symmetricaily located in a vertical, thin plate. The whole
plate shall be smooth and plane, especially on the upstream
side; and it shall be perpendicular to the sides as well as the

bottom of the channel.

NOTE — In this International Standard a “‘smooth’’ surface shall be

equivalent in surface

The crest surface
of the notch (i
perpendicular to t

finish to that of rolled sheet metal.

of the weir as well as the lateral surfaces
f they exist) shall be plane surfaces,
he upstream faces of the weir plate.

10.4 Provisions for ventilated, free flow

Provisions for ventilation of the nappe should ensure that
the pressure at all sides is atmospheric. The tailwater level
shall be low enough not to interfere with the ventilation or
free discharge of the jet.

NOTE — Free (unsubmerged) flow is defined here as flow which is
independent of variations in tailwater level.

If necessary, to establish the adequacy of ventilation, a

They shall forn
intersection with
perpendicular to
2 mm
horizontal and th
an angle strictly
machined (or file
edges shall be fres
by abrasive cloth
weir shall be char
allowable crest W
make an angle of]
The weir plate is
kind of metal whi

10.2 Specificatid

The conditions gi
weir shall be lo

sharp, right-angled corners at their
the upstream face. Their width measured
he upstream face shall be between 1 and

(0.04 ang 0.08 in}). The crest surface shall be

e lateral surfaces of the notch shail form
equal to 90°. These surfaces shall be
i) perpendicular to the upstream face; the
from burrs and scratches, and untouched
or paper. The downstream edges of the
nfered if the weir plate is thicker than the
vidth. The surface of the chamfer shall
not less than 45° with the crest surface.
usually made of metal, preferably of that
ch can resist erosion and corrosion.

ns for the installation

ven in clause 6 shall generally apply. The
Cated in a straight, smooth, horizontal,

rectangular channel. As an exception, when the effective

opening of the
upstream channel
the shape of the ¢

If the length of
channel (i.e. a f{
that the sides o
parallel and smod

veir is so small in comparison with the
that the approach velocity is negligible,
hannel is not of significance.

the crest be equal to the width® of the
Il-width weir), it is especially-important
f the channel should be- vertical, plane,
th in the near vicinity ‘of the weir. The

sides of the chdnnel above the level-of the crest of a

full-width weir sh
of the plane of th

The channel upst
as the standard

length to develd
distribution for a

all extend at least\G;3 h downstream

B weir.

max

eam from the weir, described hereinafter
hpproach—echannel, shall be of sufficient
p the/normal {(uniform flow) velocity
| discharges; or, it shall be so arranged and

£1 L 3 R et ath. _Raeaad
e Rt St ro e s—as—to—strarate—rreToroT

4 bl =l b e PR .
mErometer—star—oeused—to-verrty—tmat—the—pressuye under

the nappe is atmospheric.

10.5 Basic discharge equation (Kindsvater-Carter)

The basic equation of discharge-for rectangular thin-plate
weirs is the Kindsvater-Carter'equation :

2
O:Ceg\/2—gbe hg/Z (7)

where

Q is the discharge volume rate in cubic metres per
second_{cubic feet per second);

Cg\is the coefficient of discharge (non-dimensiopatl);

g is the acceleration of free fall in metres pef{ second
squared (feet per second squared);

b, is the effective width of the notch in metrds (feet);

he is the effective piezometric head referred to fhe level
of the crest in metres (feet).

For water at ordinary temperatures, i.e. 510 30 °( (or 40°

to 85 °F) the coefficient of discharge, C., hhs been
determined by experiment as a function of two varifbles,

C, = (fﬁ) ... {8)
B p

b is the measured width of the notch;

where

h__is the measured head;

equipped with ba
velocity distributi
channel (see 6.2.2

on and normal turbulence in the approach

).

10.3 Location of head-gauge section

Piezometers or a point-gauge station for the measurement
of the head on the weir shall be located a sufficient distance
upstream from the weir to avoid the region of surface
draw-down. On the other hand, they shall be close enough
to the weir for the energy loss between the section of
measurement and the weir to be negligible. It is
recommended that the head-measurement section be
located at a distance equal to three to four times the

maximum head (3 A, to 4 A . ) upstream from the weir.

22

B is the width of the upstream channel;
p is the apex height in metres (feet).

The effective width and head, b, and A, in equation (7), are
defined by the equations

b, =b+ky ... (9)
and
he =h +kyp, ... (10)

in which k, and &, are experimentally determined
quantities in metres (feet) which compensate for the
influence of surface tension and viscosity.
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10.5.1 Evaluation of C, kp and kp, Figure 7 shows experimentally determined values of C, as a
function of b/B and A/p (equation (8)}.
Values of the coefficients required to describe the discharge Figure 8 shows the values of k;, which are recommended.
of water over a full, practical variety of rectangular A constant positive value of k5 equal to 1,0 mm {0.003 ft)
thin-plate weirs are given in this International Standard. is recommended for use with all values of /8 and h/p.
0,80 T T
b/B 3 ;a’
0.78 1,0 | 0602 0,075 0
09 0,598 0,064 0 : y
076 0,810,596 —10,0450 /
074 074 0594 __1 00300 / /
06| 0593 | 00180 b =104 <
04 0,591 0,005 8 ’ p
0,72 ~0,21+—0,588—1—0,0018 /
o
0,70 0 0,587 0,002 3 /] »
< // ]
° 0,68 e 7 >
2 C. = 0,602 + 0,075 h/p 054
> 066 N !
| \ // //
0,7
0,64 A A A 07—
' \ //, — 06 —T |
——— 05
////
0.60 / L 04
0,2
0,58 0
0,56
0 04 0,8 1,2 1,6 2,0 2,4
Value of h/p
FIGURE 7 — Coefficient of discharge C,
6
5
4 —
£ 3 / kb
E o b/B| mm \
Q 4
£ 2 0 | 24 \
s 1 024 24
= 0 04 2,7
> —
06| 3,6
—1 087 4,2
-2 1,01-0,9
0
0,20 040 0,60 0,80 1,00

Value of b/B

FIGURE 8 — Value of kp, related to b/8
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10.5.2 Formulae for C for specific values of b/B

From the curves shown in figure 7 it is apparent that the
relationship between C, and A/p is of the linear form,

h

C.=a+a— 1)
p

Values of a and a’ for typical values of b/B are given in
figure 7 and in the following equations :

The recommended values of Cq, k, and kj, were derived
from laboratory tests which satisfy this requirement.

When the velocity distribution in the approach channeti
differs considerably from the normal, the discharge
characteristics are altered. Consequently, flow
measurements made with non-standard weir installations
are subject to error.

An abnormally uniform velocity distribution ordinarily
accounts for an inappreciable error if, in all other respects,

(b/8=1,0): C, = 0,602 + 0,075 h/p (12) the installation meets the specifications for the standard
(b/B=10,9): C,=10,598 + 0,064 h/p . {13) weir. Excessively non-uniform approach velocitiés,jon the
other hand, influence the discharge chakacteristics
(b/8=08) : C¢ = 0,596 + 0,045 h/p -{14) according to the pattern as well as the-’degfee of
(b/B=0,7) : C| = 0,594 + 0,030 h/p _{15)  non-uniformity.
(b/B=0,6):Cl=0,593+0,018 h/p .{18) 10.7 Accuracy of measurements
(b/B=0,4):Cl=0591+0,0058 h/p (17) The relative accuracy of flow measurements made |with a
rectangular thin-plate weir depends on the accuracy|of the
{b/B=0,2): C}=0,588 - 0,0018h/p . {18} head and width measurements and on the accuracy|of the
(b/B =0) Cl=0,587 —0,0023h/p (19) coefficients as they apply,tothe weir in use.

For intermediate Jalues of b/B, a and a' can be obtained by
interpolation frofn figure 7 or from the preceding
equations.

10.5.3 Practical limitations on h/p, h, band p

Practical limitatios on A/p are related to the observation
that head-measureiment difficulties and errors result from
surges and waves which occur in the approach channel at
larger values of Ajp (in combination with larger values of
b/B}. The recommended maximum value of A/p is 2,0.

With reasonable care™and skill in the constructign and
installation of a<Standard weir, the error in the coetficient
of discharge cambe expected to be of the order of 1, %.

The method~by which the error is to be combined with
other sources of errors is explained in clause 13. In general,
calibration experiments have been carried out on|model
stedctures of small dimensions and when transfefred to
larger structures, there may be small changes in dijcharge
coefficients due to scale effect.

10.8 Alternative equation for rectangular thin-platg weirs
(S.LLA)

NOTE — Limitations|
have not been estab
permissible value of
hip shall be determir]
related conditions
measurement.

on h/p corresponding to smaller valués.of'b/B
lished, but it is assumed that the-maximum
h/p increases as b/B decreases. Limitations on
ed on the basis of the flow characteristics and
which influence the accuracy of head

Practical limitations on the magnitude @f'h are related to the

“clinging nappe’’ p
heads. To ensure
minimum value of

Limitations on the

uncertainties rega

henomenon which.Characterizes very low
a freely diseharging, stable nappe, a
h = 0,03.m (0.1 ft) is recommended.

maghitude of b are related to
ding \the surface tension and viscosity

effects represente

by’ the gquantity k.. A minimum value

Within the given limits of application, the S.I.A., equation
may also be used for rectangular thin-plate weifs. The
equation is
2
Q=C, 5\/ 29 bh3/2 . (20)

in which C, is given by the equation,

0,003 615 - 0,003 O(

[

T
N

of 5b=10,15m (0.5

ft) is recommended.

Inaccuracies of measurement are associated with smail

values of p and (B

— b) especially in combination with large

values of A/p and b/B respectively. It is recommended that
p and (B —b)/2 be limited to values greater than 0,10 m

(0.3 ft).

10.6 Effect of velocity distribution

channel

in the approach

The conditions for the standard installation include the
requirement that the velocity distribution in the approach
channel should be normal such as exists in a smooth,
horizontal, rectangular channel.

24

2
= + 7\—=} + X
C. 0,578 + 0,03 <B> b+ 00016
b)a h \2
+ 05— —_— o2
1+0, 5 \r7g (21)
for h, b, B and p expressed in metres;
or
b\ 2
0,011 87 — 0,009 85(;)
C.=10578 + 0,037(—-) + X
B h + 0,005
<b>4 h 2
1+05{— ... (22
B (h +p) (22)
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for h, b, B and p expressed in feet.

The general installation conditions shall comply with 10.1
to 10.4. Furthermore, the following conditions for hA/p,
b/B, h, b and p are to be strictly observed in the application

of this S.I.A.

equation,

a) h/p shall be less than or equal to 1,0;

b) h shal

| be greater than (0,025 B/b) but less than

0,8 m [(0,08 B/b) and 2.6 ft];

¢} b/Bsh
d) p shall

For full-width

C, = I:o,m

forhandpe

or

C,= |:0,6 5 +

forhandpe

10.9 Alterng
equation)

ater ",
be greater than or equal to 0,30 m (1.0 ft).

weirs (b/B = 1,0) the S.I.A. equation is

| 0,000 615 h \2
p + ————————| |1+ 0,56 —— ... (23)
h +0,0016 h+p

pressed in metres;

0,002 02 1+05< h )2 ”
h -+ 0,005 “\h+tp - (24)

pressed in feet.

—

itive equation for full-width weirs {Rehbock

The full-wid
rectangular
equation giv

h weir represents a limiting case of the
eir (b/B=1). As an alternative to the
in 10.6.2 for b/B = 1,0 (equation (12))-and

the corresponding graph in figure 7, the Rehbock~{1929}

eqguation is a
is

where Co =0
When used in
where kp, = 1

The general
to 10.4. The
p are to be

so acceptable. The basic equation of Rehbock

2
o= Ce—3-\/2gbhe3/2 ... {25)
602 + 0,083 h/p ... (26)

the Rehbock eqdation, h, = h + kp
2 mm (0.004#t).

nstallations conditions shall comply with 10.1
Following practical limitations on h/p, A, b and
strictly observed in the application of this

alternative eq

PP .
atroR—

1SO 1438-1975 (E)

contractions of the nappe, which may then be said to be
fully developed. As an alternative to the equations given in
10.5.2, the Hamilton Smith equation is :

2
Q= Ce§f2§bh3/2 ... 127)

in which C, = 0,616 (1 — 0,1 h/b) ... 1(28)

The general installation conditions shall comply with 10.1
to 10.4 and the following practical limitations on h/b, h, b,

— i ication of this
alternative equation.

a) the walls of the approach channel shall be at a
distance greater than or equal te‘twice the maximum

head from the sides of ()the notcH, that s,
(B—b)222h.,x;
b} p shall be greater (than or equal tg twice the

maximum head. In addition p shall be grejater than or
equal to 0,30 m (1,04t);

c) h/b shall belless than or equal to 0,5;

d) h shallbe between 0,075 and 0,60 np (0.25 and
2.0 ft);

e) _b’shall be greater than or equal to 0,30 m (1.0 ft);

f) " when B (h + p) is less than 10 bh, the |influence of
the approach velocity is not negligible, and i this case A
in equation (28) will have to be replaced by h’

2

' Va
where h =h +1,4-—

2 ... {29)

Provided the approach channel is sufficienfly large to
render the velocity of approach negligible, and the weir
complies also with conditions given in 9.1 to 9|5, the shape
of the approach channel is unimportant.| The fully
contracted form of weir may be used with nor-rectangular
approach channels under these circumstances.

11 STANDING-WAVE OR FREE-FLOWING
FLUMES

VENTURI

11.1 General

11.1.1_Design requirements

a) h/p shall be less than or equa! to 1,0;

b) h shall be between 0,03 m and 0,75 m (0.1 ft and

2.5 ft);
c) b shall
d) pshall

be greater than or equal to 0,30 m (1.0 ft);

be greater than or equal to 0,10 m (0.3 ft).

10.10 Alternative equation for weirs with fully developed
contractions (Hamilton Smith)

If the bed and walls of the channel upstream from a
rectangular notch are remote from its crest and sides, the
channel boundaries have no significant influence on the

A venturi flume is essentially a streamlined structure built
into an open channel to form a throat through which the
velocity of water flowing in the channel is increased with a
consequent fall in the water level.

A venturi flume is called “free-flowing”, if the discharge
and the upstream water level are not influenced by the
downstream water level. Under such circumstances the
velocity in the throat is critical.

The depth of water in the channel downstream is one of the
main factors which determine the design of a
“free-flowing’’ venturi flume. In the range of flows to be
measured, the |level downstream shall be sufficiently low in
order to establish the critical depth at the throat. The head
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losses up to the section where the depth becomes critical c) the sides of the flume throat shall be truly vertical
shall be also sufficiently low. Normally, the dimensions of and parallel so that the width is constant at all points of
the venturi flume shall be such that the depth of water the throat;

upstream of the throat is at least 1,25 times that at the
downstream at all rates of flow. Nevertheless, it may be
possible to reduce this difference provided that the
occurrence of free discharge is confirmed.

d) the centre line of the throat shall be in line with the
centre line of the approach channel.

11.1.2 Downstream conditions

The geometry of the flume shail comply with the following

| In artificial channels it is frequently possible to determine
requirements :

the depth downstream at various rates of flow with

reasonahle accuracy  far examnle hy means of a friction

a) the dimensfons of tne ffume snait be Im accordance P " )
with those indiated in figure 9; ormula if the channel is long er?oggh and of cor)sta t slope
or by reference to the characteristics of contrpliing {eatures
b) the invert df the throat shall be truly level; downstream.
1
| S
Zero level l /
— - ' —
< ~ 1
rh \ = !
| 3
At least 1,25 m (4 ft 0 in) E / D
P -t} B oo R
Elevation of flat-bottomed flume
&_/!Jw’
— - | « = | — -
I
I |
| M
I P
L ___‘_ . [ When recovery of head is of no impor-
D/?2 tance, the divergent tail section may be
! - - truncated after half its length and|the
{ shaded portions omitted.
F ! 3 / D
<—-—~—————>‘_—— -
Plan view
—
Zero level —
era leve
e
0 =
-
At least 1,25 m (4 ft O in) E \ / D
p———————————————————{— 4 P -
Elevation of flume with raised invert (hump)
b = width of flume throat / = length of throat > 1,5 A, 4
B = width of approach channel D = 3 (B - b) for maximum recovery of head
Amax == maximum head on flume R = 2(B-b)
£ = 3hmax 10 41 max R = 4p
F = at least 108 On flumes with both side and bottom contractions, the contractions
0 = height of hump must commence at the same point and R and R be adjusted te suit.

FIGURE 9 — Diagram showing geometrical dimensions of rectangular-throated flume in rectangular channei
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If the flume is to be installed in an existing channel or
stream, the velocity at various depths may be determined
by the use of one of the methods specified in ISO 748, and
from a knowledge of the cross-sectional area, the discharge
at these depths may be determined.

The following information shall be obtained at the site :

a) the maximum depth recorded with an estimate of
the discharge at that depth;

b) the ap
less than the maximum;

c) the ddad water level in the stream, i.e., the level
under zerd flow conditions.

It shall also bg ensured

d) that there are no locks, penstocks or other features
downstrean which can affect the above conditions in a),
b) and c);

e} thatat|no rate of flow is the velocity greater than the
critical velpcity.

11.1.3 Upstfeam conditions

I1SO 1438-1975 (E)

g is the acceleration of free fall;
A is the cross-sectional area;

B, is the surface width.

11.1.5 Location of head measurement section

The head on the flume shall be measured at a section
upstream of the flume, such measuring section being
located at a distance of about three to four times the
maximum _head to be measured from the sections where the
throat of the flume starts and preferably i a separate
gauge-chamber connected to the approach ‘channel by a.
pipe whose entry is normal to the direction pf flow, and
flush with the wall.

In order to prevent disturbances|in the immediate vicinity
of the head measurement section, the floor of fhe approach
channel in the case of flat-bottomed fiumes ghall be level
and flat and at no point-higher than the ipvert of the
throat, from the throat to a point at least 1,20 m (4 ft)
upstream of the pdint of measurement.

When the approach channel is uniform in sedqtion and its
walls and \jnvert are smooth, the connection to the

The water lég]
from the disd

vel upstream of the flume can be determined
harge equation given in 11.2.1. The design of

the flume sh

Il be such that no flooding of the upstream

surrounding ghall be caused by the installation.

float-wallean be made through a slot in the

wall of the

channelprovided that its invert is at least 0,06 m (0.2 ft)

below the invert level of the flume.

On wide rivers and streams where the invert

level of the

flume is higher than the invert level of thhe approach

Ehall have its
of flow, and

nstriction of

he easiest to
installations
h-rectangular

11.1.4 Installation requirements channel, the pipe connection to the float-w_ell
entry near mid-stream, normal to the direction
The following installation conditions shall be observed.: at such a level that it is always full.
a) if it is|required to measure a full range of discharge .
including Jow flows, the invert level of the\throat shall 11.2 Flumes with rectangular throats
not be loyer than the downstream deadwater level in The rectangular-throated flume consists of a co
the chanpel, i.e., the water level downstream at rectangular cross-section symmetrically digposed with
zero-flow; respect to the axis of the approach channel.
b) the lepgth of the throat-shall be greater than or This is the most common type of flume and
equal to 1| 1/2 times the maximum head to be measured; construct. It can be adapted to suit most
¢) the suffaces of thecthroat and curved approach shall except when loss of head is important in no
be smootH; they may be constructed in concrete with a channels.
smooth  gement <finish, or lined with a smooth There are three types of rectangular flumes, viz|:
non-corro@lible’material;
. a) with side contractions only;
d) at thg¢_downstream end of the throat each side
and/or the invert of the tail section shall have a b) with bottom contraction or hump only;
divergence of not more than 1 in 6 for maximum

recovery of head. When recovery of head is of no
importance, the divergent tail section may be truncated

after half i

ts length;

e) the flow condition in the approach channel of at

least 20 ti

mes the channel width upstream of the flume

shall be sub-critical, i.e.

where

A
V<]/;"_
Bs

v is the velocity in the channel;

¢) with both side and bottom contractions.

The type to be used depends on downstream conditions at
various rates of flow, the maximum rate of flow, the
permissibie head loss and the limitations of the A/b ratio.

11.2.1 Discharge equation

The discharge equation for a rectangular throat
Q= (2/3)3/2 C,C, \/gbh®'?

where

Q is the discharge;

ed flume is :

... {30)
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C, is the coefficient of velocity depending on the where / is the length of the throat.

velocity in the approach channel; i i . .
Values of C, for various heads in relation to the width and

C. is the coefficient of discharge depending on lengths of the throat are shown in table 4.
frictional and turbulent losses;

g is the acceleration of free fall; 11.2.1.2 COEFFICIENT OF VELOCITY C, (JAMESON)

The velocity coefficient depends on the cross-sectional area
of the approach channel in relation to the throat of the
h is the head with respect to the level of the invert in flume. If the cross-sectional area of the approach channel is
the throat. rectangular, the velocity coefficient shall be determined

fram thao fallovina formulag -
oAt S

b is the width of the throat;

11.2.1.1 COEFFCIENT OF DISCHARGE Cq (HORNER) o .
Flumes with side contractions only

The coefficient of discharge for a flume with rectangular

throat shall be detgrmined from the formula : 2 2 2 c2-c23 + 199 (32)
, 3V3 B vV
c _< b >3/2<h - 0,003 />3,~2 31
¢ \b +{0,004 h o Values of C, for various ratios b/B~are shown in tabig 5.

TABLE 4 — Rectangular-throated flume — Values of C, for various heads
in relation to the width and length of the throat

c - b 3/2 /p - 0,003 /\3/2
€7\ b + 0,004 / h

0,70 0,p5 0,60 0,55 0,50 0,45 0,40 0,35 0,30 0,25 0,20 0,15 0,10 0,05

0,2 09924 (0991909913 ]09906|0,9898|0,9888|0,9876|0,9860 09839 (0,9809 [0,9764 {09690 {0,9542 (/09103
0,4 0991209907 |09901 09894 }|0,9886] 0,987 6709864 |0,9848|0,9827(0,9797|0,9752|0,9678|0,953 0 |(0,909 2
0,6 | 0,9900| 09895 (09889 |0,9883|0,9875|0,9865[0,9852/|09836(09815(0,9785}0,974 10,9667 |0,9519 ||0,908 1
0,8 0,9888|0,9883(09878|09871|0,9863|0,9853{0,98400,9825}0,9803|0,9774 |0,9729|0,96565 | 0,950 8 (/0,907 0
1,0 0,9876|0,987210,9866 |09859|0,98510/984 1|0,9829(09813(09792(0,9762 |0,9717|0,9644 10,9496 |(0,9059

1,2] 09865 0986009854 0,984 7|0,983970,9829(0,9817|09801 0978009750 |0,9706|0,9632(0,9485 |(0,904 8
1,4 09853| 0,984 8|0,9842|09835 |(0,9827|0,9818(09805(|09789(0,9768(0,9739 {0,9694 | 0,962 0 | 0,947 4 |(0,903 8
1,6 | 0,984 1| 09836 | 0,983 1 | 0,9824-'0,9816| 0,9806 | 0,9793| 0,9778 |0,9757(0,9727 | 0,968 3 | 0,960 9 | 0,946 2 (|0,902 7
18| 0,9829| 09824 (0,9819|0981)2|0,9804|0,9794|09782| 09766 (0,97450,9715 |0,967 10,9598 | 0,945 1 |(0,901 6
2,0| 09818 09813 |0,98074.09800{0,9792|0,9782|0,9770(0,9754 (0,9733|0,9704 | 0,966 0 | 0,958 6 | 0,944 0 ]|0,900 5

2,2| 0,9806| 09801 |0,9795) 09789 | 0,978 1| 0,977 1|0,9758| 0,9743{0,9722|0,9692 | 0,964 8 | 0,957 5 | 0,942 9 (0,899 5
24| 09794| 09787 |0,9784|09777}0,9769|0,9759|0,9747|0,9731:0,9710|0,9681|0,9637(0,9563 0,941 70,898 4
2,6 09783| 0,977.8\0/9772|09765|0,9757|0,9748|0,9735]0,9720|0,9699|0,9669 | 0,962 5 | 0,955 2 | 0,940 6 ||0,897 3
28] 09771| 09660976 1|09754|0,9746(0,97360,9724| 09708 [0,9687|0,9658 |0,9614 0,954 10,9395 (0,896 3
30]|09759| 0975509749 0,8742(0,9734(0,9724|0,9712|0,9696 | 0,9676 {09646 |0,9602(0,9529|0,9384 | 0,895 2

3,2{09748(0974309733|09731|0,9723|0,9713{0,9701| 09685 | 0,9664 | 0,9635 | 0,959 1 [ 0,951 8| 0,937 3 | 0,894 1
34| 09736/(09731{09726]09719|0,8711]0,9701|0,9689| 0,967 3 |0,9653|0,9623 [0,9580}0,95070,9362 0,893 1
36| 09725[09720] 09714 09708|0,9700| 0,9690 | 0,9678| 0,966 2 | 0,964 1 | 0,9612 | 0,956 8 | 0,9495| 0,9350 | 0,8920
38| 09713[09708109703[ 09696 0,9688| 0,9678 | 0,9666| 0,965 1|0,9630|0,9601|09557|0,9484|0,9339(0,8909
4,0| 09702 0,96970,9691]0,9685}0,9677|09667|0,9655|0,9639]|0,9618]0,9589 (0954609473 |09328(0,8899

4,2 09690| 0,9685(0,9680[ 0,967 3| 0,9665| 0,9656| 0,964 3| 09628 {0,960 70,9578 |0,9534]|0,9462| 0931708888
44| 09679]| 0967409668 0,9662|0,96564|0,9644|0,9632|0,9616(09596|09566|0,9523/0,9451)0,9306]0,88738
46| 0966709663 0,9657|0,9650) 0,964 2| 0,9633]0,962 10,9605 |0,95840,9555|0,9512)0,9439|0,9296/|0,8867
48| 09656 0965109646 0,9639|0,9631|0,9621)|09609( 09594 ]09573{0,9544|0,9500/0,9428|0,9284 (08857
50| 09645( 09640 09634] 0962809620/ 09610 0,9598| 0,958 30,956 2| 0,9533[0,9490(0,9418| 0927408847

o~
~|>

NOTE — The number of significant figures (3 or 4} given in the above columns should not be taken to imply a corresponding accuracy in
| the ‘<nowledge of the accuracy given, but only to assist in interpolation and analysis.
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TABLE 5 — Rectangular-throated flume with flat invert in Flumes with both side and bottom contractions, and flumes
rectangular channel — Values of C, for various ratios with bottom contractions (hump) only,
of throat width to width of approach channel, b/8
2 2 b\? h \?2 2/3
_2-2 'C2~C2/3+1:0 — oy — -Cz—CV +1:0(33)
33 v v 3 \/§ B h+p v
b b where
5 v B Cv
h is the head with respect to the level of the invert in
0,10 1,002 2 0,44 1,047 6 the throat;
0,15 1,005 1 0,46 1,052 6 . .
B is the width of the approach channel;
0,20 1’nno 1 n'AQ 1’m:7 Q
0.22 1,011 0 0,50 1,063 5 p is the height of the invert level of,the|throat above
0,24 1,013 2 0,62 1,069 5 the invert level of the approach charnmnel, ile. the height
0,26 10155 0,54 1,076 0 of the hump.
0.28 1.0181 0.56 10829 In cases where the approach channel)is not trully rectangular
0,30 1.0209 0,58 1.090 1 in section where h is measured, B'shall be detgrmined from
0,32 1,024 0 0,60 1,098 0 the equation :
0,34 1,027 2 0,62 1,106 5
0,36 1,030 8 0.64 1,115 4 cross-sectionaltarea corresponding tg A
0,38 1,0346 0,66 1,125 3 B = /7+ - 34)
0,40 1,030 6 0,68 1,135 4 P
0.42 10430 0.70 11469 Values of C,for various heads in relation to p and to suit
NOTE — Thg number of significant figures (3 or 4) given in the various widthr ratios are shown in table 6.
above columnps should not be taken to imply a corresponding
accuracy in the knowledge of the values given, but only to assist in NOTE &)The error involved in the implicit assumption that C, and
interpolation gnd analysis. Ce are.mutually independent factors, is negligible.

TABLE 6 — Rectangular-throated flume with raised invert (hump) in rectangular channel —
Values of Cy, in relation to the ratio /5, the height of the hump p and the
measured depth,/i in the approach channel

2 B\2 h \2
CQ-K ,_> (——) -c*ri-0
v \ 3308 h+p v

h
_{J_ h+p
B
1,0 09 08 0,7 0,6 0,5 04 0,3 0,2

0,10 1,002 2 1,001 8 1,0014 1,001 1 1,000 8 1,000 6 1,000 4 1,000 2 1,000 1
0,15 1,005 1t 1,004.1 1,003 2 1,0025 1,001 8 1,001 3 1,000 8 1,000 5 1,000 2
0,20 1,009 1 1,007.3 1,005 8 1,004 4 1,003 2 1,002 2 1,001 4 1,000 8 1,000 4
0,25 1,014 3 1,011 5 1,009 1 1,006 9 1,005 1 1,005 5 1,002 2 1,001 3 1,000 6
0,30 1,0209 1,016 8 1,013 2 1,0100 1,007 3 1,005 1 1,003 2 1,001 8 1,000 8
0,35 1,029.0 1,0322 1,018 1 1,0137 1,0100 1,006 9 1,004 4 1,002 5 1,001 1
0,40 1,038°6 1,0308 1,024 0 1,018 1 1,013 2 1,009 1 1,005 8 1,003 2 1,001 4
0,45 1,050 0 1,0397 1,0308 1,023 2 1,016 8 1,0115 1,007 3 1,004 1 1,0018
0,50 1,063 5 1,050 0 1,038 6 1,0290 1,020 9 1,014 3 1,009 1 1,005 1 1,002 2
0,55 1,079 3 1,062 0 10476 1,0357 10255 101756 1,011 0 1,006 1 1,002 7
0,60 1,098 0 1,076 0 1,057 9 1,0429 1,0308 1,0209 1,013 2 1,007 3 1,003 2
0,65 1,1203 1,092 1 1,069 5 1,050 3 1,036 7 1,024 8 1,015 6 1,008 6 1,003 8
0,70 1,146 9 1,1108 1,0829 1,060 6 1,042 9 1,029 0 1,018 1 1,0100 1,004 4
0,75 1,1330 1,098 0 1,071 1 1,050 0 1,033 6 1,020 9 1,0115 1,005 1
0,80 1,1155 1,0829 1,057 9 1,0386 1,024 0 1,013 2 1,005 8
0.85 1,1358 1,096 0 1,066 4 1,044 1 1,027 2 1,014 9 1,006 5
0,90 1,108 1,076 0 1,050 0 1,0308 1,016 8 1,007 3
0,95 1,127 9 1,086 4 1,056 4 1,034 6 1,018 8 1,008 2
1,00 1,146 9 1,098 0 1,063 5 1,038 6 1,0209 1,009 1

NOTE — The number of significant figures {3 or 4) given in the above columns should not be taken to imply a corresponding accuracy in

the knowledge of the values given, but only to assist in interpolation and analysis.
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