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Abstract

The mass migration velociry (absolute velocity) of component i in a multicom-
pont flow is equal to the convection velocity (frame velocity) plus the diffusion
velocity (relative velocity), The diffusion velocity as well as the corresponding
diffusion coefficient depends on how the convection velocity is adopted,

In turbulent flow, the mass migration velocity of component i is V) (mass-

weighted time average velocity), The diffusion velocity (Vj —a)consists of turbulent

diffusion velocity (V/—V,) and molecular diffusicn velocity v,—a(V, is the simple
time average velocity of component i and a is a ceriain convection velocity), So,
the part of turbulent diffusion velocity is independent of what convection velocity
is taken, )

In the mass conservation equation for component i, the expression for the dif-
fusion term on its right-hand side will change when the convection velocity on its
left-hand side changes, In turbulent flow, there could be no diffusion terms, or a
turbulent diffusion term only, or both the turbulent and molecular diffusion
terms when ¥{, or V, or any velocity other than these two is taken as ihe convee-
tion velocity, The case, in which there could be molecular diffusion only without
turbulent diffusion, occurs in lamnar flew. The moleculer diffusicn term aways
depends on the adoption of convection velocity,

In two-phase flow, the value of the molecular diffusion term is often near or
even exceeds that of the turbulent diffusion térm, which is quite different from

the case in gas mixture flow,

Key words moecular diffusion, turbulent diffusion, diffusion and convection, dif-

fusion equation



