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a. Lateral intake with pipe
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b. Lateral intake with channel
Fig. 1. Lateral intake from open channel
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1. Advection/Diffusion
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Fig. 2. Physical model of Hussain et al. [19]
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Run no. 1 2
Qo (m¥s) 0.03183 0.04202
D (m) 0.05 0.1
H (m) 0.1716 0.2922
W (m) 0.05 0.1
Numerical 0.00156 0.009
3 simulation
Qi (m/s) Physical
ys1c 0.00167 0.0084
model
error(’/.) 6.5 7.1

Table 1. Intake discharge in the numerical simulation
and physical model of Hussain et al. [19]
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Fig. 3. suspended sediment concentration distribution in
numerical simulation and experimental data of VanRijn
[20]
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Distance from the beginning of

the channel (m) Error (%)
1 19.3
2 25.5
4.5 24

Table 2. Error of sediment concentration in present
numerical model and physical model of VanRijn [20]
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in numerical simulation
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Entrance

Range of 0° shape L/B W/B D/B
Input
15,30, Round-
o 45,50, shaped
0 60,75, andBell- 0> 02 01
90 shaped
15,30, Round-
45,50, shaped
Entrance shape 60.75. and Bell- 0.5 02 0.1
90 shaped
Round- 0.1, 0.3,
L/B 45,90 Shaped 0.5, 0.6 0.2 0.1
0.1,
0.2,
W/B 45 Round o 637 0
Shaped
0.4,
0.5

Table 4. Characteristics
numerical simulations

of different parameters in
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Fig. 7. Anti-sedimentation coefficient for pipe-intake
with different diversion angle
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Diversion
Angle (degree
15 0.026 0.05
30 0.02 0.048
45 0.0196 0.0421
50 0.0188 0.039
60 0.0262 0.051
75 0.031 0.059
90 0.044 0.0763

Table 5. Ratios of diverted water (Qr) and sediment
discharges (Gr) to the lateral pipe-intake for various
diversion angles

US55 sl i Sl asls e ol 6l
‘g;f)""’):li g_,.“:J..a ﬂbu.a g)‘“’L“"J" RGO IS WA QL&.; (V)
R SERY d;:iéj 4l w3550 SLIss o
Cogr sl Olge s Clandls 1 o ol o o e

L ST 55 iy Slallas 5o S ome L (S



Q\ijjle-jjﬁé L}‘L""'J 3 gases

SRV NV PR S I W PPN WA P

30k G 2 Sl M i Ll e S S8«
Ao Jla Sl oo Sl dalsr il s Ol
Y ‘ina Ol w358 o p Jol JUK 55 0L > ngfﬂf.
Sl JSs 1 asile 0L o S iy I oS
DA G Cas 1 Ob Ll pd LS e 5 ey e s LU

V.3

ilises (5bls3 53 6T (8 agmndl 5 Bl o3 Sk N g

(]
= 2 &, g .
e g L@ g2 &8
T og 23 a5 By
@ e A g a = 250
2. 5 e 2o = 2 B &
S £33 z3g S 8 ® o B
o 5 = e o o 8 o 28
=] o &2 a=] g o = o - =
& o o 29 E o
81 53 o B a =
= = g i
[oN
30 0.034 0.02 -0.029 -14
45 0.01 0.0196 2.1 -1.14
60 0.05 0.0262 -0.58 -0.94
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Table 6. Ratios of diverted discharge (Qr) and anti-
sedimentation coefficient (L) for various diversion angle
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Fig. 8. V* contours and streamlines in a horizontal plane
located in W*=0.2
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Table 7. Ratios of diverted water and sediment discharges to
the lateral pipe-intake (Qr and Gr) and anti-sedimentation
coefficient (L) for various L/B for 6=45°

Sl S5 53 6, s sl e aallae 5 o 5 S
23 AN Gl e Ol bglas (1) ISt 5 il
S s VA Al s cile sl Sib 553 s a3 £0 4l
Olis oo 5o 0L b oot els OLas JUIS (gl
Ay (53555 wlas Cndse b S (10) S5 3 et sl
S3a05 a3 5> b0 Ol b S5 S8 K
S ST LY S8 S 3y el el S
(SB35 L 0sd e JSE S R 2 el L
s ST b sV s i el WSS
OMe i 2 oS 35S edal i 5335 (Shae 43S s
Slr G Asb s O bl ASL i IS K858
Aislag o ST ) wlas 5555

Ol ge i Gl o 8S Sl G0 5 a5 0l SB
35 Sl sl o ool i ol oS sl LS
S ph o F 35 Aal i e gla S5 5
53 6 a1 e b elen ST lallae 5> (S35,
25 anllan (6 5 mn g (Sl s

A5 S8 355 b s Sl anlllan s o
33 Gl ol pul o3 Ul sl UIS s ) KT
ks e 0l (ltns Lol JUS S 5l Ciln gla 3
03 e mlw YO g Yo N0 Ve A fels cals 150 gl
G ¢ 2 il 23 S Ol Ll L3 80 (6, KT wsl
03 e sl Gl et 2 5 Bl e

29T _)J‘ BL sls dl—a;d Oldallie .oeul sl 4\3‘)‘ (A) d}J}

Lgijjjdl{fjaﬂﬂwﬂbaMJwJ@ﬂ)\jMthm*JS.-:
ST S5 o g 35 53 w3 40 0T sLlss sl Ol bl
Fesle Vo Sy o el Yo Koy, 5 .l

“I I

25

x| oK
(m) W i
X I
T 1 (m) |
g 4
1 15 I
15H 1
| H 4
| i 1 1
Ym 00 Vi OF
b. L/B=0.3 a. L/B=0.5
Faile 0 (S5 g
250
2-
X
(m)
15F
c. L/B=0.
©e 8 880 888
ERna®™MilEY

Fig. 9. V* contours and streamlines for pipe intake
located in W/B=0.2 for diversion angle 90°
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Table 8. Ratios of diverted water and sediment discharges to
the lateral pipe-intake (Qr and Gr) and anti-sedimentation
coefficient (L) for various W for 45°
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Abstract:

Intake of water from rivers has recently become a major subject of study in hydraulic projects, such as water
transfer systems and power plants. Intake from water resources can be carried out by different methods.
Lateral intake is influenced by various factors, such as topographic conditions, type of the river, and the plan
target and water conveyance system is a common method using an open channel or a pipe. Because of various
conditions in different regions, a general recommendation for selecting the intake method for all regions
cannot be a robust solution; therefore, it is necessary to select suitable lateral intake by extensive and accurate
studies and consider the conditions technically and economically. Lateral Intake which uses a pipe is a
hydraulic structure that has been utilized in water intake from rivers and channels, especially in those
situations in which the area topography do not allows to build a lateral channel for water intake. There have
been few studies conducted on the above mentioned structures and that what is the optimal condition in water
intake using a pipe still have not really characterized. This study deals with the numerical investigation of
effective geometrical parameters on lateral intake efficiency with a pipe in an outdoor direct rectangular
channel by using software FLOW3D. The parameters categorize into three group including the direction of
the pipe intake aligning with the current, the characteristics of pipe intake opening, and also the position of
pipe intake opening. The results show that among different angles of the intake, the 90-degree angle divert
the highest discharge; because it has more pressure gradient difference than the others. Increasing the
discharge leads to diverted sediment increase to lateral intake. For this purpose, at 90-degree angle the highest
sediment divert to the pipe happens. Since the criterion of choosing the best angle intake is anti-sediment

coefficient. Comparing the Anti sediment coefficient among different angles showed that the 90-degree angle
o9
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has the best efficiency of intake. Also an analogy of diverted discharge results for different levels of pipe
intake indicated that if the water intake happens at relative height level of 0.28 to 0.57, the diverted discharge
would be more than the simulated case. Furthermore, by comparing anti-sediment coefficient for different
levels demonstrate that if the pipe intake locates near the surface of current, anti-sediment coefficient will
have an acceptable value. Hence, results of diverted discharge at different depressions pipe intake
demonstrate that the less the rate of pipe intake depression, the more discharge will be diverted. Also an
analogy of anti-sediment coefficients at 45 and 90-degree angle show that the influence of pipe intake
depression on intake efficiency change when affected by angle intake. So, finally results indicate that divert
flow, when the characteristics of intake opening change, depend on angle intake would show a different
behavior himself. As regards to optimum location of the intake, it was observed that location of the pipe
intake inlet in almost 40% of the main channel width could yield a quite acceptable performance for the pipe.
Furthermore, location of the pipe intake near the free surface could yield a high performance of the pipe
intake as a result of low sediment concentration and high flow velocity. However, it should be considered

that near the free surface, wavy flow and water surface fluctuations can influence the intake performance.

Keywords: Pipe intake, Pipe Intake Level, Intake Angle, Anti-sedimentation, Numerical Simulation





