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Outlime ™

@ Introduction to Aerosols

@ Drag Forces

© Cunningham Corrections

o Lift Forces

® Brownian Motion

® Particle Deposition Mechanisms
® Gravitational Sedimentation

® Aerosol Coagulation
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Brownian Ylotion
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A Particle under Random Molecular Impact

ME 437/537 G. Ahmadi

Brownian Yotion “=

Langevin

du
Equation In— at +Bu=n(t)

IB=3nud/Ccm =1/t

N(t) = White Noise

o _2KTB
Spectral Intensity | s {5m =
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Broymisn lotion - Clarkson
Solving a Stochastic Equation """

Autocorrelation l R(t)=u(t+ ‘C)U(t)l

Function
|Ruu(r)— je'msuu(m)dw
Fourier
Transform
S (@) = j e ™R, (1)dt
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Brownizn Wotion *
Dif';f;?\s/ity | :;g?(t)

2 dt

position INm> | (0 - [u(t, ),

Variance |II~ X2(t) = jj R, (1, —1,)dr,dt,
00
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Solving a Stochastic Equation """
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Autocorrelation II‘ R, (x) = _efsm
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Response Power
Spectrum
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Brownisn Wotion -Miurkov Process Clarkson
Fokker-Plamk Approach """

Fokker-Planck Equation
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Langevin .:» . . F(x)
Equation I X+PX— m n(t)

oV(X)
OX

F(x) =-

Fokker-Planck Equation

f=C,exp{——
at kT[2

I-F )dx
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White Noise
|n(t1)n(t2) = 2TCSnn6(t1 - t2)|

® Choose a time step (At<<t)

® Generate a sequence of uniform
random numbers (0 <U<1)

® Transform to Gaussian random
numbers.
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Computer Dimulytion Procedure ecksen

® |G, =4-2InU, cos2nU,

G, =4-2InU, sin2xnU,

e Amplitude of the Brownian force

IS given by n(t)=G. S, .

! VAt

® The generated sample of Brownian
force need to be shifted by UAt
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Sample S White oise Process ¢leeisen
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Particle Dispersion and Deposition Clarkson
im Viscous Sublayer
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Brownian Force
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in Viscous Sublayer """
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Particle [Dispersiom clarkson
in Viscous Sublayer """
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Particle [Dispersiom  ¢larkson
in Viscous Sublayer """
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Particle Dispersiom  cjarkson
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Java Appletfor Browaian Motion Citeen
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I Equation of Motion I

I Variance |II~ lci (t) = 2Dt|
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Particle Dispersion -Java Applet () arkson
forparrfmﬂ@ trajectory amalysis "'

Particle Dispersion -Java Applet () arkson
forparrfmﬂ@ trajectory analysis

¥ Brownian force
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