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Abstract

This study investigates variation of flow characteristics due to variation of branch channel width and discharge ratio at bifurcation
channel using 2D numerical model. The calculated result considering secondary flow is more accurate and stable than without
considering one. The diversion flow rate (Q3/Q,) is reduced by flow stagnation effect according to the interaction of the secondary flow
and flow separation zone in branch channel. The less upstream inflow or the lower upstream velocity, the bigger variation of diversion
flow rate by changing branch channel width. At uniform downstream boundary condition, the rate of change in Froude number of
downstream of main channel(Fr;)-diversion flow rate (Q3/Q;) relations is similar about -2.4843~-2.6675 when branch channel width
ratio (b/B) is decreased. At uniform diversion flow rate (Q3/Q;) condition, the width of recirculation zone in branch channel is decreased
when branch channel width ratio (b/B) is decreased. The less upstream inflow in the case of increasing branch channel width or the
narrower branch channel width in the case of increasing upstream inflow, the bigger reduction ratio of recirculation zone width. At
uniform inflow discharge (Q:) condition, diversion flow rate, the width and length of recirculation zone in branch channel are decreased
when branch channel width ratio (b/B) is decreased.

Keywords: Bifurcation, Variation of Branch Channel Width, Variation of Discharge Ratio, Secondary Flow, TELEMAC-2D,
Recirculation Zone
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Table 1. Calculated Discharge Ratio of Numerical Schemes
S Numerical Inflow Q, Downstream Depth (cm) Calculated Outflow (£/s) D.ischarge
Schemes (4/s) Y, Y, Q Qs Ratio (Qs/Q1)
RUN-1 Roe 5.67 5.47 4.63 2.65 3.02 0.533
RUN-2 HLLC 5.67 5.47 4.63 2.59 3.08 0.544
RUN-3 WAF 5.67 5.47 4.63 2.60 3.07 0.542
RUN-4 SUPG 5.67 5.47 4.63 2.65 3.02 0.533
RUN-5 SUPG with SFC 5.67 5.47 4.63 2.72 2.95 0.520
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Table 2. Longitudinal Comparison of RMSE Values of Sidewall Depth

Channel Sidewall RUN-1 RUN-2 RUN-3 RUN-4 RUN-5
Left 0.1129 0.1352 0.1434 0.0895 0.0853

Main Right 0.1280 0.1321 0.1343 0.0477 0.0497
Mean 0.1198 0.1338 0.1395 0.0741 0.0719

Left 0.1451 0.1711 0.1561 0.0900 0.0948

Branch Right 0.1062 0.1067 0.0923 0.0441 0.0508
Mean 0.1271 0.1426 0.1282 0.0708 0.0760

Total Mean RMSE 0.1113 0.1270 0.1228 0.0726 0.0669
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Table 3. Simulation Flow Condition

CASE (glflz;:) Manning’s n| Y2(cm) | Ys(cm) | Slope
RUN-6| 737 0.012 5.47 4.63 -
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RUN-8 4.97 0.012 5.47 4.63 -
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