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ABSTRACT

The purpose of this investigation was to determine the discharge
characteristics of the rectangular notch weir for a full range of geometric
variables and a limited range of fluid-property variables.

The weir form involved in this study is a symmetrical, sharp-edged,
rectangular notch in a smooth, vertical, thin plate located in a smooth,
long, horizontal, rectangular channel, It is assumed that the discharge
ig fully ventilated and unsubmerged. The boundary variables are: width
of the notch (b); width of the channel (B); and height of the notch crest
above the channel bottom (P). The flow variables are the mean velocity
over the crest (V), and the static head on the crest (h). The fluid
(liquid) property variables involved are density (¢ ); viscosity (/L);
and surface tension (™).

From dimensional analysis, the discharge coefficient, C, is a

function of five dimensionless ratios, including three geometric ratios,
the Reynolds number, and the Weber number. One of the geometric ratios,
a shape factor, was shown by experiment to be insignificant. The Reynolds
and Weber numbers, representing the relative influence of viscosity and
surface tension, respectively, are of minor significance except at very
low values of the head and notch width., Thus, the principal variables are
the dimensionless ratios C, P/h, and b/B.

The so-called standard rectangular notch weir has long been used

as a flow meter. The several well-known empirical discharge formulae,

however, are all restricted in application to a narrow range of values of




the geometric variables. It was the particular object of this investi-
gation to define the discharge function over the full range of the
geometric parameters.

Because it involves more than one fluid property and relatively
complex boundary conditions, the flow pattern for weir discharge is not
subject to complete analytical description. This investigation, there-
fore involved a systematic series of tests carried on in a 3-by 3-foot
flume in the Georgia Tech Hydraulics Laboratory. No attempt was made to
fit empirical equations to the test results. It was found that except
for very small heads and notch widths, all of the test data could be
correlated on a three-dimensional plot of C against bh/B(h + P) and b/B.
Thus, in a single diagram the discharge function is defined over a much
broader range of the pertinent variables than has hitherto been available.

As only one fluid—water at room temperatures—was used, the ex-
perimental investigation did rtot cover a full range of the fluid-property
parameters. To do so would involve testing with different liquids and at
different scales. The problem of defining the separate influences due to

surface tension and viscosity is one which deserves future attention.



