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Prediction of Flow Characteristics in Compound Open Channels
by Means of a Non-linear k-¢ Model
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Large-scale coherent vortices with vertical axes due to the shear instability are generated at the junction between a
main channel and a flood plain in compound open channel flows. Prediction of unsteady flow structures induced by
the vortices is important for flood control because the vortices affect the resistance of the flows. A nonelinear k-
model is applied to a compound open channel flow with different depths and the predicted flow resistances are
compared with experimental results and the results by a divided-area method. The difference of the results between

quadratic and cubic non-linear models is also discussed.
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Fig.1 Cross-section of a compound open channel.

Table 1 Hydraulic parameters.

Run | B(cm) | b(cm) | H(cm) | h(cm) | Slope | Nmc Nip
1 200 75.7 7.5 5 1/1000 | 0.01 | 0.028
2 200 75.7 10.0 5 1/1000 | 0.01 | 0.028
3 200 75.7 12.5 5 1/1000 | 0.01 | 0.028

Table 2 Numerical method.
Run Turbulence model Dlmen5|on_ of
calculated field
QS 2nd order 2D
QL 2nd order 3D
CS 3rd order 2D
CL 3rd order 3D

goooooo®no
C(M), = min[0.090.3/(1+0.09M ?)] ®)
go0o0obOOooOO0oOobDOobooobDOooe@oooon

[Cubic Term]= _¢, kfz D (4SS — SkSa€y)
€

k? 2
- CS ? Dl (QikaI Sj + SkaIQIj - 5 SmngznogzomSij ) (9)

oo000Cc,GOOOOoooooo
C,=-0.02f,(M), C,=0 (10)
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Fig.2(a) Plan view of the flow pattern in Run1-QL.
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Fig.2(b) Plan view of the flow pattern in Run1-CL.
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Fig.3 (a) Depth variation along the junction (Run1-CL).
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Fig.3 (b) Depth variation along the junction (Run3-CL).
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Fig.4 (a) Secondary flow pattern in Run1-CS.
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Fig.4 (c) Secondary flow pattern in Run1-QL.
(Averaged ix-direction)
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Table 2Nd/n, in numerical results.

QS QL CS CL
Runl 112 123 1.20 1.23
Run2 1.36 143 1.36 144
Run3 1.48 155 1.48 1.55
20_ _— D|V|deq area method L
d| == £=0.24in Eq.(16) _,,o’";"
Nc - : f=ajt. 60 :
" i o
Nmc ] § ) Vbl :
151 e ot
] e Exp.
10- - |m Cal.(3rd)

Fig.5 Relation between H/h and Nc.
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