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case lie approximately 25 yo lower than that of the constant velocity case. This is 
due to the more complicated flow field produced by using an unsteady wall 
velocity profile which leads to the breakdown of the assumption that the velocity 
difference across the shear layer can be taken as constant a t  an instant of time. 
A / X 2  can still be considered constant, and the entrainment parameter a! has the 
value 0.087 as determined from figure 8. It should be noted that all the experi- 
mental data can be correlated with a 50 yo accuracy if the intermediate value of 
a! = 0.096 is used. 
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FIGURE 8. Ratio of vortex area to  stroke squared vs. Reynolds number for sinusoidal wall 
velocities. GTfO cm/sec : 

0 10.5 sin 2.0t A 7.6 sin 1.41 b 1034 sin 19.11 -62.8 sin 11.41 
0 15.7 sin Z.9t b 67.8 sin 12.21 0 - 11.7 sin 2.18 - 51.1 sin 12.U 
0 16.8 sin 34 t  0 45.5 sir1 10.88 0 - 15.2 sin 2.81 0 -96.1 sin 17.61 
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FIGURE 4. (a) Stable, transitional, and turbulent vortex flow. ( b )  Growth of vortex for a 
constant velocity. 
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