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ABSTRACT 

Study of flow pattern in sharp bends is so important because of the complexity of the flow pattern in this 

bends in to mild bends. In this study, the numerical study of flow pattern in three sharp bends 90°, 120° 

and 180° have been done. Corresponding numerical model is based on the Fluent software with free 

surface model. And the )(RNGk ε− turbulence model is used to simulate turbulent flow parameters. 

The results show that the overall pattern of velocity distribution for the three bends have been studied are 

identical. In this bends, maximum velocity until around the end of the bend is located in the inner wall 

and is transmitted to the outer wall in the sections located after the bend. Study area tends to flow 

separation in the inner wall in the ending section of the bend indicates that by increasing the angle of 

curvature of the bend, bending effect on the tendency to flow separation within the channel width is 

increase. The shear stress distribution pattern at each three bend is identical and similar to the velocity 

pattern. 

Keywords: sharp bends, numerical model, velocity distribution, flow separation, shear stress 

distribution.  

 

1. Introduction 

Various factors are involved on changing the bend flow pattern, distribution of velocity components and also 

the formation of secondary currents that their study will help to understand the behavior of the flow in 

channels and natural rivers bend. One of these factors is the radius of curvature of the channel (Rc), which is 

a parameter affecting the flow pattern of the bend. With the flow arrival to the bend, transverse gradient at 

the surface caused by the centrifugal force and in the channel bed, pressure gradient overcomes to the 

centrifugal force and in the water level, centrifugal force overcomes the pressure gradient that this process 

leads to the creation of swirling flow in the channel cross section, the current rotation is called the secondary 

flow. In mild bends, more opportunities for interaction between centrifugal forces and there pressure gradient 

and flow path long way through the length of the bend While in the sharp bends, the flow affected by the 

bend at once and so the flow behavior in this bends to the mild bends are more complicated. The study of 
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