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Jalil, M. A., Kawahara, Y., Tamai, N. and Kan, K. (1993). “Experimental
Investigation of flow in embayment.” Proceeding of Hydraulic
Engineering, JSCE, Vol. 37, Japan, 503-510.

> Mixing layer is formed at the
Interface

> Anticlockwise rotating eddies,
the large eddies may breakdown
iInto smaller eddies

> The striking mass then divides
Into 2 parts, one part leaves the
embayment and joins the main
flow while the remaining mass
enters the embayment

Fig. 5. Path lines of tracers in experiment Fig. 6. Path lines of tracers in experiment
no. 2 (12.8, exposure 1/2 s). no. 3 (f2.8, exposure 1 s).
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Fig. 3. Perspective view of the test section

for point velocity measurements Fig. 7. Velocity field in 25 plane for  Fig. 8. Transverse turbulent intensity jn  Fig. 9. Average Reynolds shear stress
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Kimura, I. and Hoeseda, T. (1997). “Fundamental Properties
of flews In open channels with dead zone.” Journal of
Hydraulic Engineering, ASCE, Vol. 123(2), 98-107.

Two types of circulating flow (ene main circulation and two sub-
circulations in the corner) can be seen in the embayment.

> The period of vortex gen-eration caused by shear-layer instability is
shorter than the pe-riod of the seiche. The vortex caused by the instability
Is am-plified to a large-scale vortex selectively by the interaction between
the seiche and the instability.
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FIG. 5. Temporal Variation In Water Surface at Pointa A and B: (a) Run 1-1; (b) Run 1-2; {c) Run 1-3



Muto, Y., Imamote, H. and Ishigaki, T. (2000). “Velocity Measurements
In a straight open channel with a rectangular embayment.” Proceeding
of 12th Congress of APD-IAHR, Bangkok, Thailand, 353-362.

> Aspect ratio of the embayment determines the shape and stability of
circulating flow induced there, and this influences the exchange process.

Fig. 3 rbulence intensityu u’ Ju* r inbank flow
(L/W=1, left, and 3, right)

Fig. 4 Turbulence intensity v’ /u* for inbank flow -
(1 /'W=1 left and 3 riaht)

Figure 9: Temporal Velocity Fluctuation at the Interface (L/W=1, left,_and 3, right)



.. and Onitsuka, K. (2001). “LDA Measurements ofi side cavity.
open channel flows; Wando moedels in rivers”, Proc. ofi the 8th Int. Symp.

on flow moedeling and turbulence measurements, Tokyo, Japan, 169-176.
> LDV measurement, L/MW=3,5,10
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“Exchange Processes Between A River

W. S. J. Uijttewaal, D. L.ehmann, and A. Van Msazijk
2001).

127(11), 928-936.
The flow Is far from stationary and that the large turbulence

Hydraulic Engineering,

structures in the mixing layer play a prominent role in the exchange

the exchange with the center of the gyre in the small groyne field

is relatively slow.
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V. Weitbrecht, S. A. Socolofsky and G. H. Jirka (2008), Experiments on

Mass Exchange between Groin Fields and Main Stream in Rivers,
Journal of Hydraulic Engineering, Vol. 134, No. 2, 173-183
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Boll, R. (1989) “Exchange of mass in harbour.”, IAHR 23;
Ottawa, Canada, D69-D74.

Two eddies appear If W/L is less than 0.5 which primary eddy is much
faster than secondary eddy.
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Mizumura, K. and Yamasaka, M. (2002). “Flew: in open-channel
embayments.” Journal of Hydraulic Engineering, ASCE, Vol. 128(12),
1098-1101.

Main Flow

> A sand particle upstream was
trapped by the embayment and
finally flowed out to the main stream.
This happened very rarely.

> A sand particle upstream was
trapped by the embayment and
accumulated there. This happens
very often and causes sedimentation - _
in the embayment. R

Fig.3 Left-hand side shows sketch of sand particle movement which goes
back to main channel and .rlght hand side gives sketech of sand particle e NG e e e v T e i r s
movement which accumulates in embayment embayment



> mass exchange coefficient

1 eL

> (momentum exchange coefficient)

A W
-8 Nezu&Onitsuka(2001)

LDA

== Sequence Spur Dikes -8 Nezu&Onitsuka(2001)
(EM meter, Ikeda et al. ,1999) LDA
=+ Sequence Spur Dikes
(EM meter, [keda ef af. ,1999)

L/W=1 L/W=3
K 0.0148 0.0220

6 00116, 00158  Muto et al. (2000



> Dead-zone model T

-@- Standard groins, No. 1-8
4 Backward inclined groins, No. 10,12
P Forward inclined groins, No. 11,13
W Short groins, No. 14-16
& Groin field with sloping depth, No. 17
% Groin field with half depth, No. 18
O Uijttewaal et al. (2001)
g 2-D LES, Hinterberger 2004

3-D LES, Hinterberger 2004

R =WL/(h, (W +L))

V. Weitbrechtet al. (2008)



Kawahara, W., Nakagawa, K., Kan, K. (1995) “Experimental
study ofi flows in embayments.”, HYDRA 2000, 391-396.

Table 1 Experimental conditions.
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Fig. 4 Velocity distribution in Case-3.
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Fig. 7 Velocity distribution in Case-6. Fig. 6 Velocity distribution in Case-5.




Nezu, I., and Onitsuka, K. (2002). “PIV Measurements of side cavity

open channel flows; Wando moedels in rivers.” Journal ofi Visualization,
Volume 5, Issue 1, 77-84.
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