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Analysis of the Flow over Broad Crested Side Weir by Using
Three-Dimensional Numerical Simulation
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Kim, Dae Geun / Kim, Yong Geun

Abstract

In this study, we analyzed the flow characteristics in the wide-crested side weir of trapezoidal
section by using a three dimensional numerical stimulation. From this study, as the Froude number
increases in the main channel, the overflow discharge ratio and the discharge coefficient of lateral
overflow tend to decrease. And it was also found that the increase of the lateral overflow reduces the
channel discharge area in the downstream, and the size of recirculating zone is increasing in the
opposite side of side weir. The stream-wise water surface on the side where the side weir is installed
falls down rapidly in the weir starting point, gradually ascending, and rapidly rising at the end point.
The reason why the water surface rapidly rises at the weir end point is because the weir end point
hinders the flow.

keywords : wide—crested side weir, lateral overflow, recirculating zone, overflow discharge ratio
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Fig. 1. Schematic Diagram of Sharp-Crested Side
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Table 1. Discharge Coefficient of Sharp—Crested Side Weir Installed on Prismatic Open Channel

(adapted after Borghei et al., 1999)
Researcher Year Proposed discharge coefficient Remarks
2
Subramanya and — I
1972 C;=0.864
Awasthy + Fr%
Ranga Raju et al. 1979 Cy=0.81-0.6/7
+ Fr?
Hager 1987 C,y=0.485 S — for P=0
2+ 3Fr]
. P
Singh et al. 1994 Chyy=0.33—0.18Fr; +0. 49(;1—-) H =P+h,
. . P
Jalili and Borghei 1996 Cy=0.71—0.41Fr, +0. 22(7{—) H =P+h
. P L _
Borghei et al. 1999 Cy=0.7—048Fr +0.3 VA +0.06 B H =P+h
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Fig. 2. Schematic Diagram of Trapezoidal Wide-
Crested Side Weir
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Fig. 3. Schematic Diagram of Wide-Crested Side Weir for Numerical Simulation (unit: m, no scale)

280

BEKEFEEHRE



E4E M EF 3] BARIEE stk AFAA
dxe] FH= AT FFE TH] Adted BA
Mt 2o, FRAAE T4 58S FEH
A o RelxAERE RPN AdEe] A
ot JLFHAANE TAT S WAHreflection) $1°]

FEHEE Yo F29 ud 5 dwye g
(no-slip) FAEHE FAstRtt. HHAM S dFFA
g A A e JErE ARSI &89
(2002)1 <3l ZaE FHY AFEEE X
oj 5o we} 0.306~306 mme] #HE FHAEH, B AT

AME FNAEY AAYE AR 2AE] ATFE
= #Fshs 1.0 mmE ARSI 2471 HH el
A ZIYdE TWd tisk Agzre zhS HNesid A
Bxiee FARY 2 Z 6&% R - A=
(Kim and Park, 2006). &o|7-7+2] 592 A FA

AL Rojslgoy AAHIG B }°]°ﬂb 7] 4o
+71%0] EAst o, 89 552 AARAY 9%
S ukx] =) B AFo A= Table 29 Zo] 31%9
AN Fdste TS TA I SFTAHE HEA
719 ZoldsE FESA sHRAAY FA7E ©E

5% FURA} FHAWN BRY FEie 348
Ao Z al

Table 2. Boundary Conditions for Numerical

Simulation
Upstream Downstream
Case No. Flowrate water depth
(m%s) {m)
U25D18 0.180
U25D19 0.190
U25D20 0.200
U25D21 0.210
0.193
U25D22 0.220
U25D23 0.230
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Table 3. Summary of Numerical Simulation Results

Flowrate (m¥/s) | Overflow Water stage Flow 2area Froude Dlscl}a:rge
Case No. discharge (m) (m®) number coefficient
Upstream | Lateral | rate (%) hy hy hy A, Ay Fr, Fr, Cemz | Cemd
U25D18 0.193 0.040 20.9 0.028 | 0.038 | 0.041 | 0.249 | 0.255 | 0565 | 0.549 | 1.700 | 1.519
U25D19 0.193 0.048 25.1 0.031 | 0.042 | 0.047 | 0.256 | 0.267 | 0517 | 0490 | 1.776 | 1.486
U25D20 0.193 0.064 32.9 0.035 | 0.048 | 0.053 | 0.270 | 0.280 | 0.433 | 0413 | 1.860 | 1.609
U25D21 0.193 0.078 40.1 0.041 | 0.053 | 0.060 | 0.280 | 0.297 | 0.369 | 0.343 | 1.964 | 1.501
U25D22 0.193 0.102 52.8 0.048 | 0.059 | 0.067 | 0.293 | 0.312 | 0.274 | 0.253 | 2.190 | L.772
U25D23 0.193 0.128 66.2 0.058 | 0.068 | 0.077 | 0.314 | 0.335 | 0.180 | 0.166 | 2.173 | 1.795
U25D235 0.193 0.142 73.3 0.061 | 0.071 | 0.081 | 0.322 | 0.346 | 0.137 | 0.126 | 2.224 | 1.812
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Fig. 5. Lateral Overflow Characteristics with Channel Froude Number
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