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The National Association of Clean Air Agencies (NACAA) represents air pollution control agencies in 53 states and territories and over

165 major metropolitan areas across the United States.

State and local air pollution control officials formed NACAA (formerly STAPPA/ALAPCO) over 30 years ago to improve their effectiveness
as managers of air quality programs. The associations serve to encourage the exchange of information among air pollution control officials,
to enhance communication and cooperation among federal, state, and local regulatory agencies, and to promote good management of our

air resources.
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Terminal Learning Objective

Enabling Learning Objectives

4.1 List mechanisms involved in

separating particles form a gas stream.

4.2 List fundamental steps involved ir
collecting particulate matter in control
devices.

4.3 ldentify parameters important to
the collection of particles by gravity.

4.4 Define terminal settling velocity.

45 Define the three flow regions as a
function of Reynolds Number.

4.6 ldentify parameters important to
the collection of particles by centrifuga
force.

4.7 ldentify parameters important to
the collection of particles by inertial
impaction.

4.8 ldentify parameters important to
the collection of particles by Brownian
motion.

4.9 ldentify parameters important to
the two mechanisms of charging
particles.

4.10 Differentiate between
Thermophoresis and Diffusiophoresis|
and how each affects particle collectio

4.11 Define the mass efficiency of a
control devicee.

Checks on Learning
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Table 4-1. K Values for Flow Region
Laminar region K<2.62
Transitional region 2.62<K<69.12
Turbulent region K>69.12
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Calculate K to determine the flow region
0.33

0.33

(980 cm 2)1.0% . 1.20x10 '3/ ,
sec cm cm

2
1.80x10 “* %m rsec

= 2x10 "“cm

K = 0.06 or laminar

-4 -4
C. =1+ 6.21x10 " °*T — 14 6.21x10 *(293K) -
dp 2mm
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Calculate the terminal settling velocity

cm } y - 4em )2
Cord? (980 /Sec2 109) 1097, (2x10 % )
t - 2

18 18 1.80x10 ¢ 9.
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Table 4-2. Terminal Settling Velocities of Unit Desity Spheres at 25°C

Particle Size frm)

Terminal Settling Velocity
at 25°C (cm/sec)

Flow Condition

0.1 0.000087 Laminar
1.0 0.0035 Laminar
10.0 0.304 Laminar
50.0 7.5 Laminar
80.0 19.3 Laminar
100.0 31.2 Transitional
200.0 68.8 Transitional
1,000.0 430.7 Transitional
10,000.0 1,583 Turbulent
100,000.0 5,004 Turbulent
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K=d, g,:f g — 110 *em %eé seé : seé
-4
180x10 4m>sec

= 003 Thereforethe flow regionis laminar.

Calculatethe Cunninghanslip correction factor :

- 4 -4
C. =1+ 6210°T _, , 621x10*(29%K)
d m

p

=118

Calculatetheterminal settlingvelocity:

(9800%6 6)(1.18) 109/ _, (a0 cmf

v, = . = 0.0036°M
4 g
18 180x10 %mxs o
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= 031 Thereforethe flow regionis laminar.

Calculatethe Cunninghanslip correction factor :

-4 -4
C. =1+ 62140°T _, , 621x10*(29%K)
d 10//Mm

p

=102

Calculatetheterminal settlingvelocity:

(9800%6 6*1.02) 109/ _, (a0 cmf

. = 03085/
18 180x10™* 4m>se .

\/t:
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o, (980‘3%8 6) 109/ , 120a0°9/ ,

K=d, p g =100x10 *cm 5
180x10 * Amec

= 312 Thereforethe flow regionis transition

Calculatethe Cunninghanslip correction factor :
621x10 ‘T —14 621x10 *(293K)
100r/m

=100

C. =1+
p

Calculatetheterminal settlingvelocity:

g 4
_ 0.153 o.71/,po.71d 114 ) (QSOC%eé) 10 sed (100)(10 cm)

p

114

t 043 029

2 029
m-r 4 4 /
g 180x10 Kmxsec 180409/

= 3.0850%e (
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