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Figure.S1 Contours of the time-averaged vorticity magnitude at the cross-section for Case 1 (a) to Case 6(f).
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Figure.S2 Contours of the normalized time-averaged streamwise velocity along with in-plane streamlines at the core plane for Case 1(a) to Case 6(f). 
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Figure.S3 Quadrant analysis of normalized streamwise and vertical velocity fluctuation located at z/h=0.04 at the core plane for Case 1(a) to Case 6(f). 
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[bookmark: _GoBack]Figure.S4 Contributions from the four quadrants to the Reynolds shear stress along the streamwise direction at the core plane for Case 1 (a) to Case 6 (f). (The solid circles represent the locations of the coarser particles).
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