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Figure 8.4.3 I
Axial and radial Peclet numbers as a function of Reynolds number for packed-beds.
[Adapted from R. H. Wilhelm, Pure App. Chem., 5 (1962) 403, with pennission of the
International Union of Pure and Applied Chemistry.]

Pea (dtu/ Da) is about 10 with turbulent flow (Re = (dtup)/Ii greater than 2100)
(not shown). Thus, all real reactors will have some effects of dispersion. The ques-
tion is, how much? Consider again Equation (8.4.7) but now define Pea = deu/ Da
where de is an effective diameter and could be either dp for a packed bed or dt for
an open tube. Equation (8.4.7) can be then written as:

ac aCt'1+
a8 az (8.4.12)

If the flow rate is sufficiently high to create turbulent flow, then Pea is a constant and
the magnitude of the right-hand side of the equation is determined by the aspect ra-
tio, L/de- By solving Equation, (8.4.12) and comparing the results to the solutions
of the PFR [Equation (8.4.3)], it can be shown that for open tubes, L/dt > 20 is suf-
ficient to produce PFR behavior. Likewise, for packed beds, L/dp > 50 (isothermal)
and L/dp > 150 (nonisothermal) are typically sufficient to provide PFR character-
istics. Thus, the effects of axial dispersion are minimized by turbulent flow in long
reactors.

Source: Wilhelm Pure App. Chem., 5 (1962) 
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