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regions where vortices are most likely located. Along with the Q-criterion, the bottom plane

of the following figures show the fluctuating wall shear stress, giving good identification of

streamwise velocity streaks. These features are seen in Figures 3.9 and 3.10

Figure 3.9: Reciprocating channel visualization for Q=2 at phase φ = 8. Flow moving from lower
left to upper right. Bottom plane shows fluctuating wall shear stress. Side planes show streamwise
velocity. Period 30
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Figure 3.10: Reciprocating channel visualization for Q=2 at phase φ = 15. Flow moving from lower
left to upper right. Bottom plane shows fluctuating wall shear stress. Side planes show streamwise
velocity. Period 30

These visualizations lend deep insight into what is physically occurring during the differ-

ent stages of the flow. At phase 8, visualized in figure 3.9 the flow has reached its maximum

forward velocity and as is denoted by the grey isosurfaces, the vortex structures are large in

size and extend in the streamwise direction. From the bottom plane we see large elongated

streaks exist as well. Comparing this with phase 15 in figure 3.10 when the flow is at the

end of the deceleration phase, we see much smaller vortex structures have formed, and there

are considerably more of them. Although it is tough to see, the presence of long streamwise

velocity streaks have disappeared and only small spotty regions of fluctuating wall shear

remain. The isosurfaces in both figures are at the same value of Q = 2, so clearly there is
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