5.14 Transport phenomena v
Diffusion, Density distribution G o E
Jsihk’ i.} ? ‘:x
Two effects: i a3
a) Sinking speed L T ik
s.above: Stokes (viscous fluid): J TR .
_ m-g . _ . _ m-giﬂ “‘iﬁ 1;:; rf—'l‘
V = 6117 — Jsink = R *V = rT— N
L ﬁbf
b)Thermal movement
of molecules counteract:
Diffusion Decisive dn
dh
e Lo 21!
Diffusion current density )'D{{}" = D ”
Thermal equilibrium ] = J.sink +J'1]H}" =0
—mgen dn = __ 0 dn __ —gen
O T)F dh *| dh G F D)




or T —Hg I 041 h

= G D /exp[-EpoT/kT]
-mg_,
M(h) = pge Sl 021
0.17
"Barometric formula of altitude"
for density of particles 0 ] n 3
s.above -
P’I(h) — ﬂﬂg—Epﬂ;fkT — ﬂﬂg—mghx’k’}’ —
For gases
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Gas 1 P,=n,KT

Diffusion of gases into other ones:
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Assumption Pi=P2 2 ni=n:
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Thermal molecular movement ',provides" for mixing: "Diffusion™

Density of particles i- of gases — Pi = J1; * fra T

Partial pressure
Total pressure P (Sum all partial pressures):
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Daltons rule
Diffusion of gases through porous dividing wall

n and no
Porous wall
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1.Law of Fick

Up until now: Constant slope of concentration
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The diffusion constant depends of the mean (thermal)
velocity v and the free mean pathlength A

N\ : average path of two collitions
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Comparison of two gases: D, T AT With the assumption, A; = A,

ligth gases diffuse faster compared to heavy ones!

see exp: Cylinder of clay

OsmosiIs
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— dissolution
e.g..H20 -molecules diffuse

through a semipermeable
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Law of van t'Hoff: Posmeose * V=M sR T

M:Mass of the material solved in volumen V

experimental result ! C=M/V=Massconcentration
e.g.C=0.1Mol/Liter, T=0° = Pognose = 2. 24t
Great consequences in biology: e.g:peas swellingin H,0

Peas shrink in concentrated saline solution _
Heat recervolr

Heat transmission

a) Heat conduction = AQ N
b) Heat convection T EEEEE— T
c) Thermal radiation(3.Sem.) JARERAF

Heat conducting material



Heat recervoir
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Heat convection

Hot water heating system
|

Because of variation of density



Addendum: Velocity distribution due to Maxwell

Number of particles  dN(vx, vy, vz) Volume element of velocity
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