310 Chapter 13 The Dispersion Model

T

104{— ——

|

103

102 - -

10 L.

Laminar and
turbulent flow

|

.
I

|

|

For laminar flow
we get a different line
far each Schmidt no.

For all these lines

|

|

-
|
o
N N

Exparimental

Theory from

19541
' !
=TS

Larminar | Turbulent I

O1i— o T ) i ! T ' . : ! ; N
1 10 10? 103 104 108 10
_ dap
Re = -

Figure 13.15 Correlation for the dispersion of flmds flowing in pipes, adapled from Levenspiel

(1958b).

Figures 13.15 and 13,16 show the findings for flow in pipes. This model repre-
sents turbulent flow, but only represents streamline flow in pipes when the pipe
is long enough to achicve radial uniformity of a pulse of tracer. For liquids this
may require a rather long pipe, and Fig. 13.16 shows these results. Note that
molecular diffusion strongly affects the rate of dispersion in laminar flow. At
low flow ratc 1t promotes dispersion; at higher flow ratc it has the opposite effect.

Correlations similar to these are available or can be obtained for flow in
beds of porous and/or adsorbing solids, in coiled tubes, 1 flexible channels, for
pulsating flow. for non-Newtonians, and so on. These are given in Chapter 64
of Levenspiel (1996).

Figure 13.17 shows the tindings for packed beds.




