Corinne B Brunelle 
  
Pierre Francus 
  
M Des Roches 
  
Louis-Frederic F Daigle 
  
Emeline Perret 
  
Benoît Camenen 
  
Mathieu Des 
  
Sediment transport study for rough sand bed using CT scan and PIV measurements

Research context

• The fluid-particle interface dynamics is important to understand the physical mechanisms involved in sediment transport • This thin boundary layer is however difficult to sample without disturbing the flow • The X-ray computed tomography (CT) coupled with others non-destructive technologies are then useful tools 
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 1 Figure 1. Experimental setup : a) Rectangular hydraulic flume inserted into a medical X-ray CT scan. B) The PIV system, laser (black) and cameras (blue), is fixed to the CT scan which moves on rails along the flume. The tube current is 287 mAs and the tube voltage is 140 kV. The beam collimation is 1.2 mm. The field of view used in the cross-section is 0.30 m x 0.30 m with a pixel size of 0.6 mm x 0.6 mm, and 2,0 mm in the longitudinal axis.

Figure 2 .

 2 Figure 2. Hydraulic flume : Different steady flows (0.15 to 0.60 m s -1 ) were generated over a sand bed to create distinguishable sand ripple features. The deformation of the sand bed is measured with the CT scan.
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  Figure3. Dune tracking :The cross-correlation algorithm of the particle image velocimetry (PIV) technique is used to compute the velocity vector fields of ripples displacement using the 4D CT scan measurements.
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