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Analysis of Overflow Characteristics around a Circular-Crested

Weir by Using Numerical Model
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ABSTRACT

The present study used the hydrodynamic numerical model, with the Reynolds-averaged Navier-Stokes equations (RANS)
as its governing equations, to analyze overflow characteristics such as the discharge coefficient of circular-crested weir
and the flow velocity and pressure distribution of weir crest. The simulation results well reproduced the overflow characteristics
of the overfall of circular-crested weir both qualitatively and quantitatively. As for the discharge coefficient, rational results
were yielded by the discharge coefficient equation proposed by Hager(1985) in the #,/R, < 0.58 and by the discharge

coefficient equation proposed by Samani and Bagheri(2014) in the H,/ R, > 0.58, respectively. Because most existing

discharge coefficient equations were developed by disregarding the effects of the approach velocity, when they are
applied, it is necessary to evaluate the effects of the approach velocity on the overflow head beforehand.

Key words: circular-crested weir, discharge coefficient, overflow head, RANS, weir crest

FA0: FHLA0, AL RS RANS, 2[00

LM E

st 2 sYesRe L fFS 5%
3h7] 918 Felshael B F9 sk glol(weinS
ol g3k Zolth. Slofi Smel 4R 4918 A5A
U3t BAlo] RGNS ZHFORM FFS 5E
HoR ZHY 5 i fYTRBl 9o TRE
o whe] B4l uhek A2, A2HE 2 AtelE
2 U Sloz TRA 5 glom, EEYFe Fa
Aol reh o 919)ol(sharp-crested weir), 7 91}

(broad-crested weir), 4>2% 9] of(ogee-crested weir) 2!
A& 9] o](circular-crested wein)2 L3 4= 1t} Fig
1 gaglols] Adwo|

Received 3 December 2014, revised 29 February 2016, accepted 2 March 2016
*Corresponding author: Kim, Dae Geun (E-mail: kdg05@mokpo.ac kr)

Total energy line

Flow

‘ Crested weir

N £

Fig. 1. Flow around a circular-crested weir (adapted from
Samani and Bagheri, 2014)
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Table 1. Modeling cases
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Case No. (]2) I/, (Sinflllll/ljl;d]
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(a) Case No. HRb_07

(b) Case No. HRb_15

(c) Case No. HRb 30
Fig. 3. Flow behaviors around a circular-crested weir with H,/ R,

(d) Case No. HRb 50
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