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Abstract:
Threesided spillwag attract crucial attention of designedsie to their characteristics insignificant
reductionof costs and operating problenis, comparison withthe other kinds of spillways Threeside
spillways aretype of outlet works at dams thate fromthe best options in storage damgh specific
topographical conditions despite their hydraulic limitations and construction probleifisis kind of
spillways are applicable inlocationswith limited available space for overall width of spillway amud
locations whereexcess volume for flood overloa@n the other sidewhere modification and capacity
increaseare to be necessaryin existing spillways this kind of structure is recommendeéiowever
inappropriate conditions iwater channel such as flow turbulence and impact of water on bed and lateral
walls ofthe channel result in poor performance of these structures. In the present dtadypattern of a
U-shaped spillway, the channel and the endasélevaluated using computational fluid dynamics software
(FLOW-3D). RNG ke modelis implemented for simulation of turbulence. Comparison of numerical results
with experimental datahows the ability of this modé to predict three dimensional flow patterns over this
kind of spillways. Hydraulic performance witledudng the pressure fluctuations in side channel is an
important issue irthe designprocedure otthesespillways Regarding important effect of air entrance in
hydraulic structures, twphase analysis performed in this study. Numerical results show that-plvase
analyses have a better performairceompaison with onephase simulationsStudies show thathanging
the inlet flow rateresults inmaximum erroffor estimatng the water level and pressure profiles at bottom of
the channeat low dischargedn addition,the maximum numerical err@g observed in the area where bulge
exists By consideringhe actual dimensions of the model, scale effastudied on physical model scales.
The findings have some major implications of civil, environmental and sanitary engineering, because most
hydraulic structures, storm water systems and water treatment facilities operate with Reynolds numbers
within rangirg from 16 to over 16. In a physical model, the flow conditions are said to be similar to those
in the prototype flow conditionsf the model displays similarity of form, similarity of motion and similarity
of forces. The present resulgsiantitativelydemonstratehat the dynamic similarity of twphase flows
cannot be achieved with a Froude similarity unless working asalle. So that physical models are not
goodin predicting air entrainment and the amount of air entateqend on Reynolds number and does not
follow Froude similarity.The largest amount of free surface profile variation due to aforementioned reason
is observed in air entrance and bulge formation zones. This variation decreases amviesvtoward
downstream or as discharge value increases.

Keywords: Numerical simulation, Thresided spillway, Twephase flow, Scale effect, Flow 3D





