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Extended Abstract
Introduction

Lateral intakes are widely used for diverting water from rivers to irrigation, municipal, and industrial
systems. However, the complex flow pattern that develops near the intake entrance may reduce diversion
efficiency and alter the hydraulic characteristics of the approaching flow. Among the structural measures
proposed to improve intake performance, splitter walls installed parallel to the main flow have attracted
attention because they can modify the flow pattern with limited changes to the channel geometry.
Although previous studies have investigated various approaches to improve the hydraulic performance
of lateral intakes, the effect of the splitter wall-to-intake distance has received limited attention.
Therefore, this study experimentally evaluates the effect of two splitter wall-to-intake distances (L = 0
and 1 m) on upstream and downstream flow depths, flow velocity at three locations along the wall, and
diverted discharge under different approach discharges and downstream gate-opening conditions.

Methodology

Experiments were conducted in the Hydraulics Laboratory of Shahid Chamran University of Ahvaz
using a physical model of a main channel with a lateral intake oriented at 79° relative to the main-
channel flow direction. Four approach discharges (40, 50, 60, and 70 L/s) and three downstream gate-
opening conditions (closed, one gate opened, and two gates opened) were examined. A splitter wall
installed parallel to the main flow was tested at two splitter wall-to-intake distances (L = 0 and 1 m),
together with a reference case without the wall. Flow depths upstream and downstream of the splitter
wall were measured, while flow velocity was recorded at three locations along the wall (upstream end,
midpoint, and downstream end) using an electromagnetic current meter (ACM3-RS). The diverted
discharge into the lateral intake was determined using a rectangular sharp-crested weir installed at the
intake outlet. Percentage changes in flow depth and diverted discharge were calculated relative to the
corresponding reference case without the splitter wall.
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Results and Discussion

Installing the splitter wall altered the hydraulic characteristics of the approaching flow compared
with the corresponding reference case without the wall. In almost all experimental conditions, the
upstream flow depth decreased, mainly because of local flow acceleration near the upstream end of the
splitter wall. The greatest reduction in upstream flow depth, 5.69% relative to the corresponding
reference case, occurred at an approach discharge of 40 L/s, with one gate opened and the splitter wall
installed at L = 1 m. In contrast, the downstream flow depth generally increased after the splitter wall,
reflecting a redistribution of the flow profile along the main channel. This increase was more pronounced
for L = 0 m. The maximum downstream flow-depth increase, 40.3% relative to the corresponding
reference case, occurred at an approach discharge of 70 L/s, with one gate opened and the splitter wall
installed at L = 0 m. Flow velocity measurements at the upstream end, midpoint, and downstream end
of the splitter wall showed a clear longitudinal variation along the wall. The highest velocity was
recorded at the upstream end, whereas the lowest velocity occurred at the midpoint. At an approach
discharge of 40 L/s, the reduction in velocity between the measurement locations ranged from 3.1% to
26.5%, depending on the splitter wall-to-intake distance and gate-opening condition. The velocity
increased again toward the downstream end of the wall, consistent with the observed increase in flow
depth downstream of the wall.

The splitter wall also improved the diversion performance of the lateral intake. Compared with the
corresponding reference case without the wall, the diverted discharge increased for both splitter wall-
to-intake distances under the tested gate-opening conditions. The L = 0 m configuration generally
produced higher diverted discharges than the L = 1 m configuration. The maximum increase in diverted
discharge, 14.97% relative to the corresponding reference case, was observed at an approach discharge
of 70 L/s, with the splitter wall installed at L = 0 m and two downstream gates opened under free-flow
conditions. Overall, the results show that the splitter wall-to-intake distance affects the hydraulic
characteristics of the main-channel flow and the amount of water diverted into the lateral intake.

Conclusions

The experimental results showed that installing a splitter wall modified the flow-depth and velocity
distributions along the main channel and increased the diverted discharge compared with the
corresponding reference cases without the wall. The L = 0 m configuration generally provided greater
diversion improvement than L = 1 m. The maximum increase in diverted discharge was 14.97%,
observed at an approach discharge of 70 L/s with two downstream gates opened under free-flow
conditions. These findings suggest that positioning a splitter wall close to the lateral intake may provide
a simple hydraulic measure for improving diversion performance. However, further investigation of
construction requirements, field applicability, and scale effects is needed before its practical
implementation can be assessed.
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Fig. 1- Three-dimensional flow pattern in a lateral intake (Neary et al., 1999).
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Fig. 2- View of the experimental model
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Table 1. Range of parameter variations in the experiments.
a3 (S i3l dlasi 2550 51 Aol (4wl 0 cxSo yio ) 20 B il b
PPl
Number of gate openings Distance from intake Discharge Parameters
©) L Q)
St
vy . RN RS RN R = 4 R JWE A PRC
S
helies 55 ad ey
//‘
4 gt ouzsS ol ]

cCmey F"‘

@ ol i

(P alol ogld Y-
a) Plan view of the experimental flume

: w2325 oy

4 sunsS ot 3

ﬁ) suifluz 0,05 Wﬁ\? J;'J r'
- -
\ I

/ X i 2 \\ | 3 e
H I o~
(- = f—
oJyleaS (1,1 | 05 1 I i 4 1

(54 a2 > Samadl o pid €0 (23) ljl (G500 ) aold ;3 01500 (5 15,5 s 3 JUB 58 (31 prgai-c
b) Cross-sectional view of the channel with the wall installed at a distance of 1 m from the intake (discharge 40 L/s —
one gate open)
A islogl asld Sl ¥ S
Fig. 3- Schematic of the experimental flume.
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Table 2 — Dimensionless parameters obtained from dimensional analysis
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a) Flow depth upstream of the dividing wall
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Fig 4- Effect of the dividing wall on flow depth at the upstream and downstream ends of the dividing wall with the
gate closed.
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Fig. 5- Effect of the dividing wall on flow depth at the upstream and downstream ends of the dividing wall with one
gate open.
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Fig. 6- Effect of the dividing wall on flow depth at the upstream and downstream ends of the dividing wall with two
gates open.
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Fig. 7- Flow velocity diagram at different discharges.
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Fig. 8- Diagram of the effect of the dividing wall on the inflow discharge to the lateral intake
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Table 3. Summary of the results of control experiments
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Table 4. Summary of the results of the main experiments with the dividing wall.
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9 depth
0.00 2.46 -0.80 25 248 40 40 1 Ly Q40L100
161 -1.95 -5.69 20.1 19.9 17.06 40 1 S A Q40L101
1.60 -0.50 -5.24 20.1 19.9 16.52 40 1 Sl aompd 9 Q40L102
0.00 0.78 -2.64 26 258 50 50 1 Ay Q50L100
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Fig. 9- Comparison of experimental and calculated discharge values
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