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Figure 1. A triangular-rectangular compound weir in a small channel.
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Figure 2. Effective parameters for combined system of compound weirs (triangular-rectangular) - orifice,
a) Cross section, b) side view.
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Table 1. Constant and variable parameters in the experiments.
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Figure 3. Physical model of combined compound weirs (triangular-rectangular)-orifice with notch angels of
60 and 90 degrees.
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Figure 4. Variation of discharge coefficient with /P in compound weir for various notch angels of triangular weir.
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Figure 5. Variation of discharge coefficient with h/L in compound weir for various notch angels of triangular weir.
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AT



Ol)Sed g (Flad mual !

0.60
® a>;0 9+ 90 degree

- 050 | ©a>y08+ 60 degree
. o
§ a0 FO 45 degree ° o
g Yo | o
Q 3 @ o ®
Q
0 2 ° lo) [ ]
0 °
z 0.57
[=]

0.56 1 1 1 1 1 1

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
h/P

el ¥ (Sassl 5 g e blsy 5 459, — S 0 e IR HIP L 93 o b O ks -V IS

Figure 7. Variation of discharge coefficient with 4/P in combined compound weir-orifice for various notch
angels in opening height of 3 cm.
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Figure 8. Variation of discharge coefficient with 4/P in combined compound weir-orifice for various notch
angels in opening height of 2 cm.
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Figure 9. Variation of discharge coefficient with 4#/P in combined compound weir-orifice for various opening
height of orifice (notch angel of 90 degree).
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Figure 10. Variation of discharge coefficient with #/P in combined compound weir-orifice for various opening
height of orifice (notch angel of 60 degree).
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Figure 11. Variation of discharge coefficient with 4/P in combined compound weir-orifice for various opening

height of orifice (notch angel of 45 degree).
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Abstract

Background and Objectives: Weirs and orifices (gates) are among the hydraulic structures that
are used to control water level and flow discharge, respectively. They are also extensively used
for flow discharge measurement. One of the most important reasons for using these structures as
measuring instruments is having a simple stage-discharge relationship. Also, in cases where
flow is heavily sediment-laden or carries considerable loads and floating objects, the
combination of these two structures improves system performance. One of suitable solution that
can be used to increase the efficiency of weir-orifice structures is compound weir-orifice. There
are very limited investigations in this regard.

Materials and Methods: This study was conducted with the aim of investigating the discharge
coefficient for combined compound weir (triangular-rectangular)-orifice structures. The
experiments were carried out in a rectangular flume with length of 10 m and width of 0.40 m. In
these experiments, triangular notch weirs with angles of 45, 60 and 90 degrees and rectangular
orifices were used. The width of rectangular weir in upper section was 40 cm.

Results: The results of this study showed that for compound weirs at all angles, with increasing
weir height ratio (relation of head water on compound weir to the weir height), discharge
coefficient of compound weir increases. In spite of high variations of head water on the weir as
well as triangle weir's angles, variation in discharge coefficient was relatively low and ranges
from 0.58-0.61. This fact indicates the importance of precise estimation of discharge coefficient
for compound weirs. Furthermore, it was found that by increasing the angle of the triangle weir,
the discharge coefficient increases while for compound weir-orifice structure, the discharge
coefficient decreases. The opening height of orifice is also effective on the discharge coefficient
of combined compound weir-orifice structures so that with increasing of this parameter,
discharge coefficient decreases. It is also found that the discharge coefficient of combined
compound weir-orifice structures is slightly lower than the discharge coefficient of the
compound weirs without orifice.

Conclusion: According to the results obtained in this study, one can properly estimate the
discharge coefficient of combined compound weir-orifice structures given the simple data such
as geometry of compound weir and orifice and also the flow depth in upstream of the weir and
hence, utilize this structure in the main irrigation networks and canals. In this case, the proper
control of water surface elevation by compound weir as well as suspended sediment transport
through the orifice would be achieved.

Keywords: Combined compound weir-orifice structure, Discharge coefficient, Experimental
model, Triangle weir
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