Particles HW 5 – Population Balance Modeling and Cyclones

Due Wednesday, November 2, 2005

Readings:  

Rhodes Chapter 7 (cyclones), 4 (flow in packed beds – the next topic) and section 11.3.3 for an application of population balances to another process (granulation)

1. Rhodes 7.2

2.  Calculate and graph the individual coagulation rates (Brownian only, turbulence only), for all possible combinations of the following particle diameters under the fluid flow conditions given in the population balance problem statement:

0.25 microns, 1 micron, 5 microns, 10 microns, 50 microns

Report your results as two tables containing your coagulation rates, and include a few sentence summary of what mechanisms (Brownian, turbulence) are most important for collisions between different and same sized particles over the range of sizes given above, and discuss for each mechanism whether small-large particle coagulation is favored over same-same particle size coagulation.  Be sure to state units for the coagulation rates!

For collisions resulting from Brownian motion:
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For collisions resulting from turbulence:
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Convert from diameter to particle volume (in order to use the above equations) using:
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Hints: 

A useful correlation for ( as a function of Reynolds number is given in the Matlab program Popbal.cm.  If it makes it easier to visualize the coagulation rates, consider the diameters of the two colliding particles as being V1 and V2, and thus V = V1 + V2, ( = V1, V-( = V2
