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Example: A water mist forms in an industrial printing operation. Spherical
water droplets slowly and steadily evaporate into the air (mostly nitrogen).
What is the water mole fraction as a function distance from the droplet?
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e Equation of Species Mass Balance in Terms of Combin
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In terms of total molar flux, N4

Microscopic species mass balance, in terms of molar flux; Gibbs notation
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Microscopic species mass balance, in terms oﬁlﬁ_cx“ Cartesian coordinates
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Microscopic species mass balance, in terms oﬁlﬁ_cxh cylindrical coordinates
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Microscopic specie§ mass balance, in terms &Izcx spherical coordinates

G (190N, | 1 23 o) AN ne
: =\~ ar ‘'rsmg tsing ¢ I’O'
(" P

Fick’s law of difegSi ibbgfhotation: N, = x,(N4 + Np) lnb>®
Shaly T m.u::(*w

%4(Nax + Np ) — cDap B4

Ny x m
Fick’s law of diffusion, Cartesian coordinates: | Nay =] X ka + Zw.ev — CDyp %
Ny d
iz xyz R\—A\SAN +~<va |ﬁ§>w £58
xyz
ox
N Xa(Nay + Npz) = cDag L
AT D mx
Fick’s law of diffusion, cylindrical coordinates: | Nag = x4(Nyg + Npg) —= Mm%
N, a
Az rfz RMAZ\_N + >\m Nv = GU\_w 22 sl

Fick’s law of diffusion, mmrmlnm_ coordinates:
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Example: A water mist forms in an industrial printing operation. Spherical
water droplets slowly and steadily evaporate into the air (mostly nitrogen).
The evaporation creates a film around the droplets through which the
evaporating water diffuses. What is the water mole fraction in the film as a
function of radial position? You may assume ideal gas properties for air.

Nz and H20
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