Bk (L % I3 A=Z—)V Ir<-—J)b

| ¥4 B X M 4
Characteristics of Flow and Sediment Diversion
at Open Channel Junction
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Junction flow diversion has much of the application in field of engineering. In past,
junction flow had been studied to understand the flow characteristics at intake for
withdrawal of clear water. In this research, diversion characteristics of flow and sediment
had been analyzed to understand their diversion mechanism prevailing at the junction. One
of the main objectives of this study was to understand this phenomenon and apply it in the
study of sediment bypassing technique for the reservoir sediment management. In order to
limit the loss of considerable amount of flow during the bypassing of the sediment,
diversion channel was considered to have the small width, allowing flow quantity just
sufficient to transport the diverted sediment. The most important feature of the junction
flow is the development of the separation zones at the branch channel, which is most
critical for the interest of flow and sediment diversion. It causes decrease of effective width
of channel flow and also deposition of sediment at this zone. Size and strength of separation
zone was found to be depending on dynamic condition of the incoming flow and back
water effect at the channels. It is fact that when control flow condition prevails at the
branch channel, size of the separation zone will be increased and flow velocity will be
decreased. So in this research junction flow study was carried out with free flow condition
at the branch channel to minimize the effect of separation zone to some extent.

Chapter 1- In this chapter, need for the study of the junction flow was emphasized and
applications of it on sediment bypassing technique for accomplishing the various purposes
were discussed.

Chapter 2- In this chapter, past literatures about the junction flow were discussed and their
guiding outcomes/results were tried to be employed in our research. Most of the researches
in the past were conducted for the equal width or small width ratio of the main to the
branch channel having the regulated flow condition at the branch channel. 30°unction
intersection was reported to have receiving much of the sediment inflow at the branch
channel, when compared with other junction intersection angle for the similar flow
condition. Hence in this research 30° junction was studied with much of the elaboration.

Chapter 3- In this chapter, considering the main channel having the plain bed form,
theoretical analysis was pursued through 1 dimensional model to understand the variation
of flow division ratio for different flow condition at the junction. Although the flow pattern
around the junction is highly 3-dimensional, it was perceived that 1 dimensional analysis
could also give the result up to the practical extent if represented properly. Different flow
characteristics prevailing at the junction e.g. flow separation zone, flow contraction, vortex
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formation etc. was described for the various flow condition. As the theoretical analysis

could not be perused exclusively due to its complexity, in order to confirm the some of the
coefficients appearing in the analysis, experiments were conducted for establishing their
value. Importance of junction flow study having Froude number of incoming flow from
small to moderate value was discussed. Froudian model was taken for the analysis of the
junction flow. Theoretical relationship for the calculation of discharge division was
developed for the 30°and 60° junction.

For the calculation of the sediment diversion at the branch channel having the plain bed
form at the main channel, conceptual method was thought i.e. through measuring the
bottom dividing streamlines, which will delineate the incoming sediment entering to the
branch channel to those moving forward at the main channel extension. This concept is
applicable if the incoming sediment dominates as the bed load. Through the series of
experiments, bottom dividing streamline were measured for the various flow condition and
subsequently sediment discharge diversion at the branch channel was calculated presuming
that specific sediment discharge of the incoming sediment is not varying along the channel
and the cross section.

Chapter 4- In this chapter, bed form of the main channel was considered to be deformed as
of the alternate bar, which usually occurs at the straight reach of the river in nature. The
effect of the deformed bed form was tried to be studied through experimental analysis with
the deformed fixed bed model. Dimension of the deformed bed was taken from the
previously conducted movable bed experiments and similar shape was molded at the
experimental channel with the sand and bonding material. Experiments were carried out to
understand the flow characteristics and bottom dividing streamline for the various flow
conditions with the assumption that bed form developed during the high flood period didn’t
differ much during the low flow period in the nature. As the specific sediment discharge is
not constant along the reach and at cross sections too, numerical results were used for the
estimation of these value. Theoretical relation developed for the flow discharge division
calculation of the plain bed form was also checked for the deformed bed case and found
that discharge division didn’t differ much with the presence of the bed form for the same
averaged value of F;. Different location of the pool zone of the bar was placed at front of
the intake and its effect on the flow and the sediment diversion was studied. Much of the
sediment will be diverting when the pool zone is just immediate in front of the intake.

Chapter 5- In this chapter, application of junction flow study for the different purposes
such as diversion of the clear water with the minimum of the sediment entering into the
branch channel or vice versa maximum of the sediment diversion with the minimum of the
useful water was discussed and design procedure was described consequently.

Chapter 6- In this chapter, final conclusion of the present study was discussed.
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