Transport due to a macroscopic flow

convection
(advection by a macroscopic flow u)

mass flux JC = (Cu

heatflux ~ Jco = pCpTu

Convection vs diffusion :

Peclet number
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convection-diffusion equations




Pe — o0 Pe > 1 Pe <« 1

No diffusion, pure Convection dominates,
advection by the flow diffusion cannot be ignored
transport fluxes controlled

by boundary layers

Diffusion dominates,
convection is neglected

In random velocity fields

(porous media, turbulent

flows) : dispersion by the
flow

Towards improved social distancing guidelines: Space and time
dependence of virus transmission from speech-driven aerosol
transport between two individuals, F.Yang, et al., Phys. Rev.
Fluids 5, 122501 (R) (2020)




Boundary layers and the Reynolds analogy

Transport of momentum
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Friction drag ~ wall shear stress
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Boundary layers and the Reynolds analogy

Transport of momentum
Transport of heat or mass
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Velocity gradient at the wall Temperature gradient at the wall
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Friction drag Heat flux to the wall



