M E 433 Professor John M. Cimbala Lecture 21

Today, we will:
Finish Powerpoint slide show on particles
Discuss particle terminology & definitions
Define and discuss number concentration and how to define mean particle size
Discuss particle motion — how particles move through the air; equations of motion
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Example: Comparison of arithmetic mean diameter based on diameter vs. mass
Given: Three particles occupy a cubic meter, as shown in the table. The density of the
particles is 1000 kg/m°. [Some people call this unit density, which is the density of water.]

Todo: Calculate and compare D, ., (diameter) and Dy am (mMass).

Solution:
Particle ID D, (micron) M, =705 H6(110)
1 1 /~ 5.23599 x 1072
2 2 ( 41887x10° )
3 3 N 141372 x 10° /
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ExampleT Calculation of number concentration from mass concentration
Given: The PM,s mass concentration of a sample of city air is right at the NAAQS limit

for 24-hour exposure, namely 35 pg/m?®. The density of the particles is 1250 kg/m®. The
mean particle diameter based on mass is measured to be D, ;n (Mass) = 1.5 microns.

Todo: Calculate the number concentration of particles, Coymper,j in units of millions of
particles per cubic meter. [Be careful with the units — answer should be between 10 and 50.]
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