Exp: Wall influences on the motion of a free-fall object
1. Consider a single sphere of radius a and density
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that descends in an unbounded viscous fluid of dynamic viscosity and density 
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. Assume that the sphere motion is at low Reynolds number and has reached a steady state—reached its terminal velocity 
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 . Use force balance to obtain an expression for
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. (Hint: For a solid sphere that falls at a constant velocity 
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 at low Reynolds number flow condition, the quasi-steady viscous drag can be described by Stokes’ drag law 
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The liquid used in the experiment is 100% glycerol. Assume that the experiment was

performed at 25℃, get the liquid density and viscosity from the tables. The sphere is made of POM of density 
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2. If you recorded the image at 5fps, what is the elapsed time between two recorded images? How many pixels correspond to1mm from your IJ image? Plot the velocity-time profile for each sphere ( in mm/s and sec). Be sure to zero the starting time.
3. What is the final velocity for each sphere? Compare to terminal velocity and discuss. Does there exist wall effect?
Bonus: If these particles do not reach their terminal velocity, estimate the ‘acceleration’ for each sphere. Compare this acceleration to ‘effective gravity’—gravity minus buoyancy force.
Bonus:
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Bonus: if you are interested in certain part in this exp. and you have done some deeper study or research, please write it down.

Bonus: what do you feel about this exp.?
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