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Abstract

This study investigates changes of bifurcation discharge ratio, flow velocity distributions and characteristics of separation zone due to
variation of bifurcation angle by using TELEMAC-2D model. When the bifurcation angle is reduced from 90° to 45° without changing
the boundary conditions, the bifurcation discharge ratio increased by 1.5 times from 0.523 to 0.785 because of increasing the radius of
curvatures, the inertia force of the downstream flow, and the pressure gradient by the downstream boundary conditions. The bifurcation
discharge ratio increases non-linearly whenever the bifurcation angle decreases by 15° intervals from 90° to 45° in flow with the
upstream Froude number of 0.45 to 0.74. In flow with a maximum Froude number of 0.74, the rate of increase for bifurcation discharge
ratio is 31.1% and the minimum value. When the Froude number is 0.58, the bifurcation discharge ratio is 0.7 or less, and the maximum
rate of increase for that ratio is 53.5%. As the upstream Froude number decreases less than 0.58, the bifurcation discharge ratio exceeds
0.7, and the rate of increase decreases. When the upstream Froude number is 0.4 higher, the dimensionless width and length changing
ratio of the separation zone are about 2.56 and 5.5 times higher than in 0.4 or less.
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Fig. 2. Experimental set-up (Shettar and Murthy, 1996)

Table 1. Downstream boundary conditions for numerical simulation

2D simulation 3D simulation
Channel Jung et al. Lai and Wu
Lai (201 Thi
ai (2010) (2019) is study (2019)
Main 5.55cm 5.47 cm 5.47 cm 5.55cm
Branch 4.65 cm 4.65 cm 4.65 cm 4.65 cm
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Fig. 4. Depth-averaged velocity distribution of branch channel

Table 2. Comparison of RMSE values of depth-averaged velocity in
branch channel

) RMSE (m/s)
Cross section
Coarse grid Moderate grid Fine grid
Y/B =0.65 0.109 0.084 0.067
Y/B =1.65 0.122 0.106 0.090
Y/B =2.65 0.072 0.063 0.054
Mean 0.103 0.085 0.071

Y/B
YB

(a) Shettar and Murthy (1996)

(b) Lai (2010)

(c) coarse grid

(e) fine grid

(d) moderate grid

Fig. 5. Computed streamlines patterns and width of separation zone of branch channel
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Fig. 6. Depth-averaged streamlines patterns
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Table 5. Hydraulic conditions for experiments
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Table 6. Dimensionless size of separation zone
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