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Fig. 1- View of a side weir
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Fig. 3- Meshing of the water level profile on the weir
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Table 1- Geometrical and hydraulic characteristics of the side weir of the rectangular sharp edge

(L) Length of side-weir (P) Height of side-weir ( Fr) Upstream Foude (Q)Upstream  flow
(cm) (cm) Number (-) (lit/s)

46 15 0.22-0.39 68-33
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Table 2 - Geometrical specifications of the rubber barrier

Length of rubber baffles hight of rubber baffles  thickness of rubber baffles  position of rubber baffles
(cm) cmy mm)
13 5
39cm 15 8 End of side weir
17

8mm

Fig. 4- An example of tested models
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Cd=F(D/L, Yn/ L, Fru ,Re, We) ]
Cd=F(Yn/L, DIL , Fr,) @)
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Table 3- Results of control tests

Q Yn Y o Qi/Q
TestNo. ) (cm)  (mis) Fr () Cd
1 32 214 036 026 123 038 0377
2 38 231 042 027 1748 046 0374
3 46 249 046 03 2295 049 0385
4 53 262 051 032 2806 052  0.395
5 59 275 054 034 3325 0569 0.4
6 67 288 058 036 3827 057  0.405

ol 1Y 91700 S elii )l g s duo 0 Cwlbed b pdy Sllasil  Lawd @ik ygao b b3l mli—¢ Jooo
Table 4- Test results with the presence of flexible rubber baffle with a thickness of 5 mm and heights
of 13, 15and 17 cm.

Test Q Yn \Y Fr Type of thickness of D/ L Yn/L Qi Qi/Q
No. (I/s) (cm) (mis) baffle baffle (I/s)
AS1 32 238 0.34 0.22 TypeA Small 0.038 1.83 20.25 0.63
AS2 38 245 0.39 026  Type A Small 0.038 1.88 245 0.645
AS3 46 264 0.43 028 Type A Small 0.038 2.03 27.52 0.59
AS4 53 275 0.48 029 TypeA Small 0.038 2.12 29.52 0.55
AS5 59 285 0.52 031 TypeA Small 0.038 2.19 35.16 0.59
AS6 67 295 0.58 033 TypeA Small 0.038 2.27 39.86 0.59
BS1 32 224 0.36 0.24 TypeB Small 0.033 149 17.01 0.53
BS2 38 237 0.40 026 TypeB Small 0.033 1.58 22.78 0.59
BS3 46 253 0.45 029 TypeB Small 0.033 1.69 27.52 0.59
BS4 53 265 0.5 031 TypeB Small 0.033 1.77 30.63 0.577
BS5 59 272 0.54 033 TypeB Small 0.033 1.81 37.10 0.62
BS6 67 29 0.58 0.34  TypeB Small 0.033 1.93 39.86 0.59
Cs1 32 209 0.38 0.27 TypeC Small 0.029 1.23 17.01 0.53
CSs2 38 226 0.42 028 TypeC Small 0.029 1.33 22.44 0.59
CS3 46 25.1 0.46 029 TypeC Small 0.029 1.48 27.52 0.60
CS4 53 265 0.5 031 TypeC Small 0.029 1.56 31 0.58
CS5 59 282 0.52 032 TypeC Small 0.029 1.66 35.93 0.61
CS6 67 307 0.54 032  TypeC Small 0.029 181 40.25 0.60
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Table 5- Test results with the presence of flexible rubber baffle with a thickness of 8 mm and heights
of 13, 15and 17 cm.

Test Q Yn V Fr Type of thickness of D/ L Yn/L Qi Qi/Q

No. (I/s) (cm)  (mls) baffle baffle (I/s)
AM1 32 227 035 024 TypeA Medium 0.061 175 16.38 0.51
AM2 38 238 041 027 TypeA Medium 0.061 1.83 21.08 0.55
AM3 46 257 046 029 TypeA Medium 0.061 198  26.62 0.57
AM4 53 26.6 05 031 TypeA Medium 0.061 205 30.26 0.573
AM5 59 284 053 032 TypeA Medium 0.061 218 35.93 0.60
AM6 67 295 057 034 TypeA Medium 0.061 227  40.62 0.60
BM1 32 235 034 023 TypeB Medium 0.053 157 17.33 0.54
BM2 38 24.4 04 026 TypeB Medium 0.053 1.63  21.76 0.57
BM3 46 262 044 028 TypeB Medium 0.053 1.75 2752 0.59
BM4 53 27 048 0.3 TypeB Medium 0.053 1.80 30.63 0.57
BM5 59 282 053 032 TypeB Medium 0.053 1.88  35.93 0.60
BM6 67 295 057 034 TypeB Medium 0.053 1.97 40.65 0.60
CM1 32 228 035 024 TypeC Medium 0.047 134 1575 0.49
CM2 38 241 039 026 TypeC Medium 0.047 1.42 2.42 0.53
CM3 46 26 044 028 TypeC Medium 0.047 153 25.38 0.55
CM4 53 273 0.49 0.3 TypeC Medium 0.047 1.61 31 0.58
CM5 59 285 051 031 TypeC Medium 0.047 1.68 36.9 0.62
CM6 67 313 054 032 TypeC Medium 0.047 1.84 43.14 0.64
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Table 6- Test results with the presence of flexible rubber baffle with a thickness of 10 mm and
heights of 13, 15 and 17 cm.

Test Q Yn \% Fr Type of
No. (I/s) (cm) (mis) baffle

thickness D/L Yn/L Qi Qi/Q
of baffle (I/s)

AB1 32 229 035 024 TypeA Big 0.076 176 1393 0.44
AB2 38 244 041 027 TypeA Big 0.076 1.88 21.09 0.56
AB3 46 258 046 029 TypeA Big 0.076 198 26.81 0.58
AB4 53 271 05 029 TypeA Big 0.076 2.08 29.53 0.56
AB5 59 284 053 032 TypeA Big 0.076 218 3555 0.60
AB6 67 295 057 033 TypeA Big 0.076 227 39.86 0.59
BB1 32 222 034 025 TypeB Big 0.066 148 1484 0.46
BB2 38 232 04 029 TypeB Big 0.066 155 21.76 0.57
BB3 46 249 044 030 TypeB Big 0.066 166 26.81 0.58
BB4 53 257 048 032 TypeB Big 0.066 171 2953 0.56
BB5 59 272 053 034 TypeB Big 0.066 181 3555 0.60
BB6 67 268 057 039 TypeB Big 0.066 1.79 39.86 0.59
CB1 32 223 035 025 TypeC Big 0.058 131 1959 0.61
CB2 38 234 039 028 TypeC Big 0.058 1.38 2486 0.65
CB3 46 253 044 029 TypeC Big 0.058 149 2825 0.61
CB4 53 264 049 031 TypeC Big 0.058 155 31.38 0.59
CB5 59 278 051 032 TypeC Big 0.058 1.64  36.32 0.62
CB6 67 302 054 033 TypeC Big 0.058 1.78  40.26 0.60
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Fig. 9 - Investigating the percentage increase in water absorption R% with the presence of flexible
rubber baffle in different Froud numbers
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Introduction

Side weirs are types of hydraulic structures that are used to divert excess water in urban sewage
collection systems, flood control, and as emergency structures in large hydraulic facilities such as
dams and irrigation and drainage networks. Side weir is a free-flowing spillway that is installed on
the side of the canal and parallel to it, and when the water level in the canal is higher than the level
of the overflow crest, part of the flow is directed out of the canal. Figure (1) shows a simple view
of a side weir .( Nasiri and Shafaei bejestan , 2020)

Fig 1- View of a side weir

Spatially variable flow is a decreasing or a state of constant flow where the flow rate in the main
canal increases or decreases along the way. In side weirs, considering that some of the flow is
discharged from it during the weir Therefore, the discharge along the main canal in the overflow
area is constantly decreasing. In recent years, extended drought in different parts of the world has
led to a decline in river flow rates, hence the depth of the flow in vicinity of side-weirs has
decreased significantly. One of the solutions Aydin (2016) applied an ANSIS-fluent numerical
model to investigate the effect of the sill on the efficiency of rectangular sharp- crested side-weirs
for sub-critical flows (Froude< 0.65 ). By installing a sill on the bottom of the waterway and at
three points along the canal Aydin (2016) concluded that the installing of baffles at the end of the
downstream sector of the spillway will increase the efficiency of the side-weir.The innovative part
in this article is the rubber flexible baffle that was investigated and studied. The most important
hypothesis of the current research is that flexible rubber baffle if placed in the main flow path It
will cause it to rise and its function will be similar to the construction of a dam, which will lead to
an increase in the water depth upstream. Obviously, the amount of overflow depends on the height
of the rubber barrier and its placement In this research, referring to the research of Aydin (2016)
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and Nasiri and Shafaei Bajestan (2020), The end of side weir placement has been investigated.
Because it has the best efficiency in those researches. But the difference between this research and
other researches is the existence of flexible rubber baffle (not rigid) in the main flow path, at
different heights and different thicknesses.

Methodology

In the present study, control experiments were initially performed without the presence of the
rubber baffles (Fig 2). The experiment’s procedure consisted of the main pump being turned on
and the gradual opening of the inlet valve until the desired flow rate was reached, and the flow
entered the main channel. The discharge flow rate was calculated as to provide enough head for 30
to 70 lit/s of water to flow through the side weir. After establishing the flow and stabilizing the
conditions, the profile of the water level along the channel and the specified points in Figure (4)
were measured using a point gauge with an accuracy of £0.1 mm. The flow rate passing through
the side-weir was measured by the rectangular sharp - crested weir that was installed at the end of
the sub-channel. The total discharge was also measured using the rectangular sharp- crested side-
weir which was located at the end of the channel. The accuracy of the flow measurement was 1 I/s.
Similar conditions were repeated for different flow rates in as such that the Froude number of the
approaching flow is 0.22, 0.25, 0.29, 0.32, 0.35, and 0.38 respectively .In all experiments, the
downstream valve of the main channel was completely open and water flowed freely. The
experiment was then repeated as per the specifications of the control test. The six aforementioned
Froude numbers were once more applied, and the end valve of the main channel was left open.

Fig.2 - Various positions of the rubber baffles in the main canal

Results and Discussion

At first, the control tests are examined without the presence of flexible rubber baffle. For this
purpose, experiments have been carried out in different Froude numbers and the discharge
coefficient in the control tests has an upward trend compared to the approaching Froude number
that is, by increasing the Froude number at the upstream end of the side weir , the discharge
coefficient increases.(Fig 3). This process of testing can also be seen in the study of Emiroglu et al
In general, the average percentage difference in the present study compared to the study of Amir
oglou is 2.5%.
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Fig. 3- Comparison of the discharge coefficient of the present study and other researchers

In the following, the side weir efficiency has been investigated compared to the control test. In
all cases, the average efficiency of side weir with the presence of flexible rubber baffle 17.67%
increased and flexible rubber baffle with a thickness of 5 mm On average, with an increase of 21%,
it has the highest efficiency compared to other modes. The amount of increase in the output flow
rate from the side overflow compared to the control test flow rate is calculated according to the
following formula.

Ql_Qs

S

R% = x 100 €Y)

By calculating R at all froud numbers and different baffle heights of flexible rubber As can be
seen from the figures, the thickness of the rubber is 5 mm with an average of 21% increase in side
weir efficiency it has the best performance. 8 mm thickness on average causing 16.55% increase
in side weir efficiency and the thickness of 10 mm has caused a 16.38% increase in side weir
efficiency on average.
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Fig. 4 - Investigating the percentage increase in water absorption R with the presence of flexible
rubber baffle in different Froud numbers

13 cm flexible rubber baffle with a thickness of 5 mm in froud number 0.24 and flow rate 33
liters, it has the best performance with a 65% increase in flow rate. The reason for this is that the
baffle is at this height and with this thickness and in this froud number, it forms the most effective
surface in front of the water flow. It means that when the water flows in the flume and its collision
with the baffle, the baffle is slowly rising and when it reaches the desired discharge, the flexible
rubber baffle is completely standing against the flow of water and the water flow towards side weir.

Conclusions

Investigating the relationship between the overflow efficiency and the upstream froud number for
all three heights and thicknesses of flexible rubber baffle and also the control state showed that the
overflow efficiency increases with the increase of the froud number.

Flexible rubber baffle with a height of 13 cm and a thickness of 5 mm has the best performance at
a Froud number of 0.24 and a flow rate of 33 liters per second with a 65% increase in flow rate
output.

Investigating of the baffle thickness of flexible rubber showed that 5 mm rubber thickness has the
best performance with an average of 21% increase in efficiency.

At higher Froud numbers, the baffle performance of flexible rubber becomes much lower than the
control test.
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