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Experiment

Qw

Number Flow Type B(m)  w(m) L(m) yi(m) yam) Q(lit/s) (Iit/s) Uses
1 Supercritical 0.3 0.01 02  0.121 0.104 4473 6.73
2 Supercritical 0.3 0.01 045 0122 0.078 4572 14.19
3 Supercritical 0.3 0.01 045 0147 0.101  61.34 1920  Verification
4 Supercritical 0.3 0.1 075 018 0.137 7851 15.45
5 Supercritical 0.3 0.1 045 0191 0.162 8327 10.92
6 Subcritical 0.3 0.19 075 0218 022 4353 6.08
7 Subcritical 0.3 01 045 0252 026 4540 3002  vrification
8 Subcritical 0.3 0.1 02 0334 0339 6047  36.84  andresult
9 Subcritical 0.3 0.1 0.75 0.245 0.271 7921 74.66 analysis
10 Subcritical 03 0.1 03 0.342 0.354 90.18 59.78
11 Subcritical 03 0.1 0.4 0.243  0.247 54.00 38.73
12 Subcritical 0.3 0.1 04 0271 028  60.00  43.80
13 Subcritical 0.3 0.1 0.4 035 039 4500 3772
14 Subcritical 0.3 0.1 0.4 0.19 021 31.50 1545
15 Subcritical 0.3 0.1 0.4 025 0264 4200  13.49 Result
16 Subcritical 0.2 0.1 0.4 0.29 0.295 3200 23.54 analysis
17 Subcritical 0.4 0.1 04 0314 033 4800 3033
18 Subcritical 0.5 0.1 04 0362 038 6000  36.52
19 Subcritical 0.1 0.1 0.2 015 0.17 12.00  10.02
20 Subcritical 0.5 0.1 0.4 021 024 5000 2696

Table 1. Specifications of the laboratory data used for model verification (Jalili ,1994)
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Fig. 2. The Boundary condition of a rectangular side weir modeling for flow; A)Subcritical, B)Supercritical



AJU pru g;?'l;- L.é).kw

w830 2 0L 53 S8 38 (34 s

ol enls Olis (8) Jﬁu 03 Jde awks s oL L§J3.§)‘J§
sl

Ql."'fdbéﬂfc)l.h\d\jdﬁbd;)‘)}g}zﬂi.JS.:v

Y-
oy,
L/
Cpps
\:

Bafme

S

—evdd

Fig. 4. Baftle position for measuring discharge

Sasluand 51 SG pa (ol Ok Ll b 0l 3 sl
O e Sl 0l 2l il Ve Slis ol 4 (V) Jgds
e 3 ey DL Sl 0L Ll 5 Oy ol 228
WY ¢l fﬂ Oleyds i edalie sl 53 oo g
ST 5 wkis Slasiie 51 b 0L 2 gileans
Ll el (g3l 55

23T s s —0-¥

SIge &e-1-o0-¥
= sdalosay plail o3 pslis aeslio (V) Jsd 3

el ol esls 0L AR =L sl
sl o3 e 33 L gl 5 aS el OF sias0li
250k 93 s sl ) et S 5 e Sl g5

Dl 03 S alone Sl B8 5 Slm

oo 4 Slagt 31 g5 sl T ¥
© b b
Ax = Ay = Az = 0.008,0.01 (m)

ol L
J.i.i 0 45 LS ey
Soslize glaasd slal gl o s 0L Jbs s (1)
WS gl I o el el wglie ol Je 53 0l
5 ol ol ams e 0L | et sl s
Cogot bgsluand wled gl Sl sl Oluabl ¢l
REPER SN Ax = Ay = Az=0.006 (m)
S il bl b e b s o e J35 5 aglie ¥ S
(0) Sboil 8 Slsles
025
02

N_._._____._*‘

0.15

¥(m)

e /\x=0.008m
0.1
=——/x=0.01 m

0.05

0 01 02 03

X(m)

Fig.3. Comparison of water surface profile along side weir
with different dimensions of computational mesh for test

NO.5

04 05

Silwdals OOl Jo-T-¢
Olygear U G 51 a5l Gose (23 GSeslul sl
o M Ll Bl s e e eslinad L e
S sl Ol 53 eslie B edd an S s

dnl.(.iibﬂ 5 @3 Giloands Sleslanad b olaldl s 5islie Y J g

Experiment Number Flow Type Qw (lit/s) Numerical  Qw (lit/s) Experimental  Error (%)
1 Supercritical 7.03 6.73 4.5
2 Supercritical 15.12 14.19 6.6
3 Supercritical 21.11 19.20 10
4 Superecritical 15.35 15.45 0.7
5 Superecritical 11.53 10.92 5.6
6 Subcritical 6.08 6.08 0
7 Subcritical 29.65 30.02 1.2
8 Subcritical 37.30 36.84 1.3
9 Subcritical 74.19 74.66 0.6
10 Subcritical 59.63 59.78 0.3

Table 2. Diverted discharge values using the numerical and laboratory simulations
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Experiment Number  Quw/Qi(-) a'(m) b'(m) A'(m?) X(m)
6 0.14 0 0 0 -
7 0.66 0.43 0.08 0.034 -0.06
8 0.62 0.38 0.1 0.038 +0.04
9 0.94 1.02 0.25 0.255 -0.23
10 0.67 0.42 0.11 0.046 -0.05
11 0.72 0.55 0.13 0.072 -0.03
12 0.73 0.66 0.15 0.099 -0.03
13 0.84 0.86 0.19 0.163 -0.12
14 0.49 0 0 0 -
15 0.32 0 0 0 -
16 0.74 0.60 0.07 0.042 -0.07
17 0.63 0.17 0.01 0.002 +0.33
18 0.61 0.44 0.02 0.009 +0.14
19 0.84 0.57 0.03 0.017 -0.01
20 0.54 0 0 0 0

Table 3. Parameter values of R b’ , x and diverted discharge of rectangular side weir (subcritical flows)
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Abstract
Side weirs are a type of hydraulic structures used for different purposes in water transition systems,
water supply, flow diversion and flood control important. Side weir, is a key structure in transition of
urban sewage; the advantage of this structure in urban sewage is the pretreatment of the diverted flow
due to side weir height which is in environmental engineering. The flow on these structures is
spatially varied flow type with decreasing discharge. Spatially varied flow is a type of steady flow
with decreasing or increasing discharge along the channel. To analyze this flow, its necessary to know
the velocity distribution and the values of the kinetic energy correction factor (o) and the momentum
correction factor (f).However due to complexities concerned with this type of flow and experimental
limitations there hasn't been enough study on the velocity distribution for this kind of flow .In this
research the velocity distribution in a rectangular side weir has been investigated using a commercial
software. Before performing the numerical analysis it's necessary to check the software's ability in
modeling the 3D flow on the side weir. Experimental data of JaliliGhazizadeh (1994) has been used
for verification. In these experiments side weir lengths 20,30,45,75 (cm) and side weir heights 1, 10,
19 (cm) has been used while discharge in the main channel varied from 43 to 90 (lit/s). The simulation
boundary conditions are volume flow rate discharge for upstream boundary, the "wall" for wall and
"symmetry" boundary conditions for water surface. The only difference in boundary conditions for
subcritical and supercritical flow is in downstream boundary condition which is "specified pressure"
for supercritical flow and "specified velocity" for subcritical flow used respectively. Turbulence
model is RNG in all simulations. Comparing the results shows that the software is capable of
calculating the discharge passing the rectangular side weir with a good accuracy for both subcritical
and supercritical flows. Therefore, based on obtained results we can conclude that the commercial
software is capable of simulating 3D flow on rectangular side weir and the results obtained from
performing analysis with this software can be cited. Velocity distribution, correction factors for
kinetic energy and momentum were studied in detail. In the case of subcritical flow on the side weirs,
water in the main channel and downstream area of the side weir has been observed to separate in the
opposite direction of the main channels, there for it is important to study these areas. A noticeable
point is that although large amounts of simulation points have (o)) and () close to one, simulation
results show that (o) and () cannot be considered equal to one for the whole cases. The variation
of (o) and (B) in side weirs length in this research were ascending. Based on existing simulation
results, new equation between (o) and () for subcritical and supercritical flow and quantification of
separating area were proposed. Results of this research can help side weir designers to have a better
understanding of the complex 3D flow on side weirs.
Keywords: Rectangular Side Weir, Energy Correction Factor, Momentum Correction Factor,
Separation Zone, Numerical Simulation.
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