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Abstract:
The Ushaped channels are appliedaasansition crossection from rectangular to circular in manholes.
Also the Ushaped channels along the side weirs are used in the sewage networks, idigdtiage
systems, flood protectiomd etc. The flow in the main channel along the side weir can be the supercritical
conditions. In this study, the free surface flow in the supercritical regime has been simulated by\8BLOW
software, RNGk — & model and volume of fluid (VOFscheme in a &$haped channel along the side weir.
The comparison between the numerical and experimental results showed that the numerical simulation
predicted the free surface flow with the reasonable accuf@eperally, the flow depth decreases with
distance from the upstream end of the side weir towards the downstream end ighidgged channelhe
APE and RMSE of the water surface profile along the side weir have been computed 1.7% and 0.213%,
respectively. Also, the APE and RMSE were respectivélye3and 0.0177% for the discharges over the side
weir. In continue, the effects of the upstream Froude number on the flow pattern in the main channel were
investigated. For all Froude numbetsgcause of entrance effects, a free surface drop occurre@ at th
upstream end of the side weir atiié water depth gradually reduced toward the downstream end. Then, a
surface jump happened at the last fourth of the side weir lengjtie inicinity of the inner bank. Unlike the
potential energy, the kinetic energy lieaases along the surface jump. Also, a stagnation point is created at
the end of the surface jump. The height of this stagnation point increases with increasing the Froude
numbers. In addition, the dividing stream surface and stagnation zone were regpecotiftuced near the
inner and outer bank in the main channel along a side Wee.dividing stream surface reduciem
channel bottom toward the side weir crest then increasttse tliow surface. Alsothe dimensions of the
dividing stream surface arsflagnation zone increased with increasing Froude numbermaximum lateral
flow in the Ushaped channel occuabmnost at the downstream end of the side weir. The transverse velocity
increases at each cressction of the main channel with increasinguét® numberThe angle of the spilling
jet (gp) was close to 90° at the upstream and downstream of the side weir crest and the pattern of spilling jet

angle is similar for all Froude numbers. The minimum angle of the spilling happpsimately at the
downstream of the side weir crest however, the mininpurdecreases with increasing Froude number. The

pattern of the bed shear stress can be used to prediction of the areas of the scour and sedimentation in the
alluvial channels. In the idhaped channel along a side weir, the bed shear stress increases along the main
channel axis form the beginning of the side weir toward the middle then decreases toward the downstream
end. Generally, with increasing Froude number b shear stress increases in the main channel along the
side weir.

Keywords: Supercritical flow; Ushaped channel; Side weir; Numerical simulation; Froude number.





