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Fig 1. Side and front views of weir-gate in laboratory model
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Table 1. Results of optimized mesh

R® RMSE MAE e 3l
Number of mesh
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Table 2. Results of turbulence models
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Fig 2. Relationship between discharge in laboratory and

numerical model

B c(X-VGlOCity) dk{)" C";J““'Lglj‘b 4.453,4 Q‘j‘:’:"; ) 15
Ol sl 4 by e el das o OLES 15 QU J b b
St G 4S A3 e 0L b A3l e (1515 s€C) (gLt

VELY sl — 1) 0yl — paaia Jlo

CDISI jslis 3,05 5,8 55 of GM6l 5 Sl i 6550
L8] a2l o VWA 5 1V/8Y 5 5 4 CDIS2,

S5l by s

Sl cwlanle Lol Jae s eslatal s (g5 kil
S oo 4 Sl i sl oo 4 VL
Ll bl OF a5 Toylms Sose 4 e S
Fo e

Gilwdde s 25,0 slaslns

eamen HAYEY 5 a/avol O gl s dlasl b g3ledas
o b S sRNG 5 K-8 Saasldus 5ol ealizad b
L ledde o35 .l ol ool Flow-3D 158l 5SS &
5Sole Ldr (MAES) last llae 5 Kiks lns 4w Sl eslizl
O Lilss Gllas (R?) (Stmsed g 2 5 RMSES) Uax Sols 50
DVI s 8 515 bl asse (A) 5 (V)

. )
MAE =—%lyi — yil

= fl *_y)2

R2 = SOVGivi)

oyi*yi )

polie S S an syl il Sl sk (A) 5 (V) (V) Ll s
Laosls JS sl @K.:iuj polae (gade Jde 2 odkal Cewses
e oolie uibsls S COVIFTLyid ¢ 5o (A) alasly o3 il e
Al oo LT slalre Gl sl oy # oy 5 AT 5 (goue
Pl
S b o 5 (g e 09,8 A a5 5= e (S5l e 3
o e bl 6l 1AYA e 5 1AAVEE FYoe e clad sl
&y Flow-3D 1l 53 .00 Jsdr) 4 S15 b5 20
awdkas giledde SIS a8 el 8 B, 3 gdu e
o e 13 R e 5 BB Ol 4 1, 0L 2 - Jas
Jde ddia (gl e S35 L0 Sl WS L (gl e el )
53l o lad sl slasd 3l 5 28 | e g3 S S
Cooal a8 JUK 1 ablie )5 al ol (g e aip ol
@ Jal el ol slital (6 SCd s (g e (Ll (6 meS
5SS S e de Dpe w4 pad e (LFES D s

. Favor

. Specified Pressure

. Outflow

. Wall

.. Symmetry

. Mean Absolute Error

. Root Mean Square Error
. Render

0NN Nk WN =

Ol ool (owsias 9 ool


https://dor.isc.ac/dor/20.1001.1.20089554.1402.17.61.2.6
http://jwmsei.ir/article-1-1132-fa.html

[ Downloaded from jwmsel.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20089554.1402.17.61.2.6 ]

.:U:.A|).>X—ZWL§)JJ.ZJUJ C")"S Cwrd 9 (‘\)Jg..i.ﬁ,..A
6)‘.«\}.0 st‘b ﬂ)ﬂ%}))w.MbJ QL\:,.! ‘) é}b)_}”
S ks calsl 5 ool e palis glls OF 5l day 5 5 e
45),@'@.@‘ammwu(v)pﬁqcbym
tw)‘ JUS =1 55 5 el 53 OL o cdas e 0L e
&qutjﬁcbﬁtga&:jﬁ)ﬂ4_3456_)..\34;_;:)\:@.3\3
3l e /N0 e 4 Odewrs b OF Sl 558 51 g 5 Aoy 0 20

x-velocity contours (m/s)

0.148 0.360 0571 0.782 0.994

e (]
00 05 10 15 20 25
X (m)

JULS oo glanl 55 sy J sb 4l 0 ol s A9, -0 K5
Fig .¢ In the longitudinal component of changing velocity

along the width of the channel

pressure contours (Kpa)
7% % 64 1133 1708
05
Z{m)
Q1
00 05 10 15 20 25
X (m)

JU\S J\’b 6&“))#)@ QU,:&S -u")—-\ JQ
Fig 6. Pressure changing in the longitudinal direction of the

channel

VLY Ll =) o lows —paada Jlw

Fiore s Ol O 5 il o SRl 8l s 4 I b sl o
VO Sltis w0 503 S SLSU Ay Co e O 5l e o 53 5
Al e SEalS sdees OF 5 558 51 g 5 ool sy 56 5 2
a;\;QLi.JdUlSdaﬁqngbwﬂolﬂsj‘(i)Jﬁ):
& sl 0SS b oS el OF 1 S mls o sl
A YT ke a5 aBl Rl e sl 4 s col.lﬂ-cb..a
by 53 Job Co o Ol oas (0) IS8l sl 430
Tola Lo as oS @l:.': Aas e 0L 1, JUS 5 e
VAV Slde a Odens b o S s S ey s Bl SR8
03505 EalS 4 g0 sdzs 5 035 (6 Sty Ad) 4l e

x-velocity contours (m's)

40 o2 02 o 1.2
0s
Z(m)
a1
0e 0s 10 15 0 25
X (m)

JBS b (sliady 53 o b o o s S5, ¥ IS
Fig 3. Changing in the longitudinal component of velocity
along the length of the channel

xvelocity contours (m/s)

050 osm
0%
= o
o
oS

" 0 01 00 o 0.500
Y (=)

dU\S&a&db‘)}éMﬂ&ﬁ&}dQ‘ﬁﬂ}) -£ JS.’&
Fig 4. Changing in the longitudinal component of velocity
along the depth of the channel

‘o Ol o5l (wsige g ook


https://dor.isc.ac/dor/20.1001.1.20089554.1402.17.61.2.6
http://jwmsei.ir/article-1-1132-fa.html

[ Downloaded from jwmsel.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20089554.1402.17.61.2.6 ]

@3 oRIB LAl (23 b RIS G 3 58
2 2 M i () S e bl g e
54 W0 asly 4 by o/Ve <Cd< v/AL o3sdoe 3
@ by e IV CA <oV 3 gdos 3 (03 g 0 lAie (1 2S
Gl o Ve bl das eOLiS ooean ASL 0 4 )5 V/0 44l
Sheyd A sgde Bl Comge caz 53 VY/0 4 /0 51 a3
3t i 03 doee 33 (8) U 53 33 8 6 05 B
el ol aglie 5 A1l Olidses ple agsy 5 tash opl o
IS s cilse sl s o0 %J@ﬁ‘%j gLl il
Lol aaly SO s aS sl olis b Sl el esls 0L 1)
L oS Gosba .l asl jfals o o O gLl 58
E NGV i I VAR E A P VIR VAR A S ey CL&J)l o5l
ol Bl s e sSae adaly ol byl 4Bl alS ws s Y
FRTSION JC I JURCH PYS S C STV S N 1 F 51
,;1,w%ﬂ:}gitw)\wwﬁmuq\)};[wmb@

i S a2 Dl

1.14
112

1.1
1.08
1.06
1.04
1.02

Cd 8/Cd Num

10 1125 12 125 13 13.75 15
8 (Deg)

25 5 713

Sblss 53 (B @ o o 53 (@3 P S A S
e
Fig 8. Discharge coefficient ratio in diagonal to horizontal

weir at different angles

free surface elevation contours (m)

1% e 0216 0254 L¥.

05

Z(m)

21

00 05 10 15 20 25
X (m)

<l e Js -V S8

Fig 7. Water surface profile

S5 domi 9 v
Shestaal U (F) Jods 3las codsl Coos b e eyt
Jlesl 5 e W/VTEY 5 AV /YO palie b T plisl e
s 5 oleand Yo Lo gz () e (gl il 5l Ve
Loy o oo Sl ol bl Cose 5y Sl Sope (00
a5 = ) Goses 3 ol il O gLl 4w Jlesl
I s o up (8) alaly S eslanld b e el Gy
SO R 03 (23 et St A3 S sl Bl 5 5
Colle Kby ol & Wil o 51 VL OV aan s il 4
LSS cnl M3l o (A1 520 e & S 050 2 O35
Ba (Ssodes sbaoslo 51 6ol e g Sl g o (Sl
WITV L (38l 4 s 253 VY70 (68513 sl b oy e 5 5
Jhael Sblss o3 ) o (2 (23 oo Rl 3l Ao s
Seetd GV 30 snsolis il (man Al o Lls ol
SIS il 93l 05 atals 5 23 o S 4 D (0
@2 P oRIP e (G (23 RIHN S g 4o
(V] OLen 5 S e 5 D] 0L 5 0 S sl 0lis S

0.0756 WO.0973 WM0.1243 |l

cda
o
o™

25 5 7.5 10

11.25 12 12.5 13 13.75 15
8 (Deg)

VELY sl — 1) 0yl — paaia Jlo 11

il sla g1 3 3 G Sl - IS
Fig 9. changing discharge coefficient at different heights

Ol ool waigs 9 ple


https://dor.isc.ac/dor/20.1001.1.20089554.1402.17.61.2.6
http://jwmsei.ir/article-1-1132-fa.html

[ Downloaded from jwmsel.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20089554.1402.17.61.2.6 ]

@3 2 9 23 2 O BU s il blss 55 o0 e Y dpd
Table 3. Results of diagonal weir at different angles and its effect on discharge and discharge coefficient

slad STl U sy s 22 s o et e st 3 e i e il
Sl o o Bl o o ey Bl oo
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est  h(m) 8 (deg) \ cd 8 Cd Num Cd 8/Cd Num Ave
(m’/s) (m’/s)
1 0.0756 2.5 0.0035 0.0030 0.7691 0.6760 1.1377
2 0.0973 2.5 0.0055 0.0055 0.6737 0.6917 0.9884 1.0431
3 0.1243 2.5 0.0095 0.0094 0.6985 0.6846 1.0202
4 0.0756 5 0.0038 0.0030 0.8349 0.6760 1.2350
5 0.0973 5 0.0056 0.0055 0.6991 0.6917 1.0107 1.0824
6 0.1243 5 0.0095 0.0094 0.6955 0.6846 1.0158
7 0.0756 7.5 0.00383 0.0030 0.8422 0.6760 1.2458
8 0.0973 7.5 0.0056 0.0055 0.7053 0.6917 1.0196 1.0924
9 0.1243 7.5 0.0095 0.0094 0.6978 0.6846 1.0191
10 0.0756 10 0.0038 0.0030 0.8421 0.6760 1.2456
11 0.0973 10 0.0056 0.0055 0.7014 0.6917 1.0141 1.0991
12 0.1243 10 0.0097 0.0094 0.7103 0.6846 1.0375
13 0.0756 11.25 0.0038 0.0030 0.8422 0.6760 1.2458
14 0.0973 11.25 0.0061 0.0055 0.7630 0.6917 1.1030 1.1121
15 0.1243 11.25 0.0092 0.0094 0.6770 0.6846 0.9889
16 0.0756 12 0.0038 0.0030 0.8422 0.6760 1.2459
17 0.0973 12 0.0062 0.0055 0.7689 0.6917 1.1116 1.1214
18 0.1243 12 0.0094 0.0094 0.6896 0.6846 1.0072
19 0.0756 12.5 0.0038 .0.0030 0.8423 0.6760 1.2460
20 0.0973 12.5 0.0062 0.0055 0.7765 0.6917 1.1226 1.1342
21 0.1243 12.5 0.0096 0.0094 0.7050 0.6846 1.0296
22 0.0756 13 0.0038 0.0030 0.8422 0.6760 1.2458
23 0.0973 13 0.0063 0.0055 0.7832 0.6917 1.1323 1.1235
24 0.1243 13 0.0093 0.0094 0.6802 0.6846 0.9935
25 0.0756 13.75 0.0038 0.0030 0.8422 0.6760 1.2458
26 0.0973 13.75 0.0062 0.0055 0.7774 0.6919 1.1234 1.1324
27 0.1243 13.75 0.0096 0.0094 0.7039 0.6846 1.0281
28 0.0756 15 0.0038 0.0030 0.8423 0.6760 1.2459
29 0.0973 15 0.0062 0.0055 0.7804 0.6917 1.1282 1.1326
30 0.1243 15 0.0096 0.0094 0.7009 0.6846 1.0237
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Improving the Performance of the Weir-Orifice Structure by Changing the Weir
Angle by Using Flow-3D Model
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Abstract

In this research, the weir-orifice composite structure was simulated using two water elevations and six
analyzes in the Flow-3D model, and the results were validated with laboratory data. Three grid groups were
used to select the optimal block mesh. However, the K-€ and RNG turbulence models were used to select the
appropriate turbulence model. The block mesh with 198750 cells was selected as the most suitable mesh for
this simulation. The results showed that the RNG turbulence model with the correlation coefficient of 0.92
has the highest accuracy and speed. The numerical model investigated the velocity, pressure, water level
profile, and flow lines, and the results were presented. Then, by using three water heights of 0.0756, 0.0973,
and 0.1243 m and applying ten different angles at each height, by changing the location of the overflow from
horizontal to diagonal in the cross-section of the circular channel, changes in the discharge coefficient of
the case were investigated. Also showed that the diagonal weir had increased the discharge coefficient. The
lowest and highest discharge coefficient values were obtained for angles of 2.5 and 12.5 degrees with values
of 0.67 and 0.84, respectively. Weir with an angle of 12.5 degrees with an increase of 13.27% of the discharge
coefficient has the most increase in this coefficient among the applied angles.

Keywords: Combined structure, Diagonal weir, Discharge coefficient, Numerical model, RNG

turbulence model
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