M E 433 Professor John M. Cimbala Lecture 22

Today, we will:
Continue definitions and terminology regarding particulate air pollution
Discuss particle motion — how particles move through the air; equations of motion
Specifically, discuss buoyancy and weight, drag on particles, and drag coefficient.
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Terminology (from Chapter 3 of Phalen and Phalen, plus other references):
e Aerosol = A suspension of particles in air. “\(u/h»k" i Lo FOLY o l\i)‘.;)
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e Hydrosol = A suspension of solid particles in water. ( feding *,)
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e Cloud = An aerosol volume that behaves as an ensemble. /' £\0 dumohy Gyt
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* Dust = An aerosol of dry solid particles, typically supermicron. ¢ .\ prlvnired
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e Fumes = An aerosol of submicron particles, typically small condensed liquid particles from
liquids or molten metals.
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e Mist = An aerosol of liquid droplets, typically large (D, > 20 um for water).
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e Smoke = An aerosol formed by combustion, typically condensed vapors plus solid
(unburned) particles and soot.
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e Soot = An aerosol of particles resulting from the incomplete
combustion of hydrocarbons, typically due to lack of sufficient
oxygen (fuel rich combustion), or pyrolisis. (wm my  Chknon U
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e Smog = An aerosol of “smoke” + “fog”, typically due to combustion.
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Smog over Los Angeles, from http://blacklemag.com/technology/science-explains-what-causes-smog/
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Poll Everywhere Question: Text your answer
to 37607 or at PollEv.com/cimbala.

SP 15, Q30. Given: A small particle is moving
through the air at velocity v as sketched to the
right. At the location of the particle, and at a

given instant in time, the air velocity is U as Particle

RN
U

Streamline

also sketched. .
To do: Which is the correct direction of the drag %/(‘- V- \)’&
force on the particle? Text your answer as “a”,

“b”, or “c”, without the quotes.
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summation. (a) is
the correct answer.




