convective mass transfer



Parameters in convective mass transfer
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Dimensional analysis

transfer of mass from the walls of a circular conduit to a fluid

variables: tube diameter, fluid density, fluid viscosity, fluid
velocity, fluid duffusivity, mass-transfer coefficient (6)

Sh = f (Re,Sc)

transfer of mass from vertical wall to adjacent fluid with natural convection

variables: characteristic length, fluid diffusivity, fluid density,
fluid viscosity, buoyant force, mass-transfer coefficient (6)
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The rate at which mass enters or leaves the boundary layer at the
surface is so small that it does not alter the velocity profile.
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Reynolds analogy (Pr=1, Sc=1)
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Turbulent flow
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Chilton-Colburn analogy
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Table 28.1 Models for convective mass-transfer coefficients (dilute systems)
Model Basic form fiDag) Notes
Film theory B Dag k. o< Dapg d unknown, may be found
= g when solute has high Sc
Penetration D ARV k. o DAJE § unknown, good model
theory ke = 8 when homogeneous reaction
within boundary layer or when
solute has low Sc
_ D 2/ . ; vale I -
Boundary k. = 0.664 Eﬁ (Re)”z{Sc}”?’ ke ox D3 Best way to scale k. from one

layer theory

solute to another exposed to
same hydrodynamic flow




