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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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Enabling Learning Objectives

1.1 Distinguish between
two types of gas
temperature.
Distinguish between

three types of gas
pressures.

12

1.3 Calculate the
molecular weight of

gas mixtures.

Identify the five
parameters in the
Ideal Gas Law.

Distinguish between
the two types of
viscosity.

Define two types of
Reynolds Number.
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1.7 Calculate Dew Point

Checks on Learning

End of Chapter Review
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Table 1-1 Standard Temperatures
Group Tstd
USEPA (Genera 68°F (20°C
USEPA (Air monitoring) 77°F (25°C)
Industrial hygien 70°F (21.1°C
Combustion 60°F (15.6°C)
Science 32°F (0°C)
&t - " $, $ ! >=79+
1 ‘4 H




| Absolute Temp °R =46(°R +13(°F =59C°R

AbsoluteTemp K = % =327.8K
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Table 1-2. Standard Pressure
Units Value
Atmosphere (atm) 1
Pounds force per square inch (psi) 14.70
Inches of mercury (in Hg) 29.92
Millimeters of mercury (mm Hg) 760
Feet of water column (ft WC) 33.92
Inches of water column (in WC) 407
Kilopascals (kPa) 101.3
Millibars (mb) 1013
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| Convertthe barometricpressuraunits to in WC:
P, =20.85n H, ~2/MWE "_ jo6inwc
29.92in Hg
Add thebarometriandgauggstatic)pressures
P=406in WC + (-25in WC)=381in WC
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10.73Jpsiaxt*/Ib - moleXR
0.73atmxt*/lb - moleXR
82.06 atmxcm’/g- molex<
8.31x10% kPaxm®/kg - molexK
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| Convertthe static pressureto absolutepressure

_407in WC _ .
P=28.30nHg — " " | (_10in WC)=375in WC
29.92in Hg

Convertthe gastemperatue to absolutetemperatie:
T ..=320F+460 = 78C°R

actual

Converttheinletflow rateto actuaktonditions

407in WC
Q... =8,640scfm LSO R N 13.852cm
528R 375iInWC

Calculateghevelocity:

t3
13,859 /- st

3ft 4t min
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- mole 3
- = = = ft
n P latm 3854 4”‘”‘0'9
At 200°F and1 atm:
3
V _RT 0'7% (660R)
- mole 3
- = = = t
n 1atm 481g4)>1n0|e
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Estimatehegasdensityat10°C.

-1.20x10° 233K =1.24x103y .
283K cm

Estimatehegasvicosityat10°C.

=1.80x10* 293K
283K

0.768

CalculateéParticleReynoldsNumber:

Re =

p

— 40
=1.75x10 S

4 C 3 g
dy, _ @10 cm)(6x10? '%e() 1.24x10 % .

49
1.75x10 c
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1.80x104%m>sec

=2.00x16
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Calculatitheabsolutipressurin DuciB:

- 20.15n Hg 29NN WC ~, _ 35in WC) = 361.5n WC
29.92n Hg
Converttheflow in DuctB tostandaradonditions:
528R 361.5nWC

860°R  407inWC

Qg =4,000acfm =2,181scfm

Combindlows:
Q. =5,000scfm+ 2,181scfm= 7,181scfm

dv (1Ox104cm)[(1.0ft SeCX30.48C%)] 1.20x103%m3

Re =—"F = =0.203
49
1.80x10 4m>sec

vy [oxiotemfioot SeC)(3o.480f%l 1.20x10° 9/

Re =P = =2.032
' 1.80x10* 9
) cm:se(
$+=m $ " ;BS$
|+ ,==m $ n ’= B $ "
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dv (100x104cm)[(1.0ft secx30'48c%)] 1.20x10° 4 s

Re = PP — =2.03

49
1.80x10 cmxsec

o _dy, :(100x104cm)[(10.0ft { Jeo.agm ] 1.20x10° 9 s

1.80x10°9/
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