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Why is air pollution important?
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A Comparison of Pure Air and a Polluted Atmosphere

Componenl

Particulate matter
Sulfur dioxide
Carbon dioxide
Carbon monoxide

Oxides of nitrogen
Total hydrocarbons

Considered to Be

Pure Air

10-20 ng/m*
0.001-0.01 ppm
300-330 ppm

| ppm
0.001-0.01 ppm

thgums.ac.ir

Typical Polluted
Almosphere

260-3200 pg/m*
0.02-3.2 ppm
350-700 ppm
2-300 ppm
0.30-3.5 ppm
|-20 ppm
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Engineering controls

+» Designing-building, work station

+ Industrial Ventilation
+ Mechanization

+» Substitution

+» Enclosure

+» |solation
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Dynamic (absolute) Viscosity

Absolute viscosity or the coefficient of absolute viscosity is a
measure of the internal resistance.

Dynamic (absolute) viscosity is the tangential force per unit area
required to move one horizontal plane with respect to the other at
unit velocity when maintained a unit distance apart by the fluid.

The shearing stress between the layers of non turbulent fluid moving
in straight parallel lines can be defined for a Newtonian fluid as:

The dynamic or absolute viscosity can be expressed like
T =u dc/dy (1)

where

: F/
T =shearing stress — 14
u =dynamic viscosity L

Equation (1) is known as the Newton's Law of Friction.
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(o) Seoliod 4 joSuws 9 LSS

In the SI system the dynamic viscosity units are N s/m?, Pa.s or kg/m.s where
« [Pas=1Ns/m’=1kg/m.s

The dynamic viscosity is also often expressed in the metric CGS (centimeter-
gram-second) system as g/cm.s, dyne.s/cm? or poise (p) where

o 1 poise =1dynes/cm’ =1 g/cm.s =1/10 Pa.s =1/10 N.s/m?

For practical use the Poise is to large and it's usual divided by 100 into the
smaller unit called the centipoises (cP) where

« 1p=100cP

1 cP=0.01 poise =0.01 gram per cm second = 0.001 Pascal second = 1
milliPascal second =0.001 N.s/m?

Water at 68.4°F (20.2°C) has an absolute viscosity of one - I - centiPoise.
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Absolute Viscosity at

Liquid Room Temperature

(Pa.s)
Air 1.983 x 107

Water 1x103
Olive Oil 1x 10!
Glycerol 1x10°
Liquid Honey 1x 10!
Golden Syrup 1 x 102
Glass 1 x 104
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YeSt=Imm"/s
m?2/s St ¢St
1 1x104 1x10°
1x104 1 1x102
1x10° 1102 1
Seolins o3l
Pa-s P (Poise) cP
1 1x10 1x103
%101 1 1x102
11073 1x102 1
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Viscosity and Temperature

» Kinematic viscosity of liquids
like water, mercury, oils SAE
10 and o1l no. 3 - and gases
like air, hydrogen and helium

are indicated below.

* Note that for liquids viscosity
decreases with temperature
for gases viscosity increases

with temperature
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Newtonian Fluids 25 ¢ &Y low

s ,S &y L el oy Ll jo a5 oiin LSNL,,J
22 LSl g 0,0 0gmg omBly o Hes Jlw e Lo,
lonloes 3l 6 loms 50 4] a5 Wil (o gjlw sole sl

D9y (o0 sled g o )l

oo g S e 88 5550 529, ¢ ol Juld 590 OYLew
Sl

* Fortunately most common fluids, both liquids and gases, are
Newtonian.
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Non Newtonian Fluids _igs o oYlow
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(Time Independent) o ;I Jiiuwo 9w ju Y low

Pseudo plastic (CSCowd ansd) Secowdly gog
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(Time Dependent) o 4 auwslyg 5 gu g Y low

(Rheopectic Substances) LasG45,-Y
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(Time Dependent)

solse (Viscoelastic Materials ) Seeo¥lsSs g olge -Y
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Shear Rate (s™)

Newtonian Fluid

Shear stress,

Pseudoplastic Fluid

Diatant Fluid

Shear Stress (1)
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ol Elg

(steady-unsteady)ssls & b,> g @3l b >

(compressible incompressible) ,ab oS159 pd o515 b ,>-Y
(uniform flow-Non-uniform)cslesSs g csless b oY
(Turbulent or frenzied and laminar),s,09 ! Y L ol,1 b ,>-f
(ddeal-Real) ii>g JI ol )b >0

One-dimensional-Three-) gon So- gomgo-gom aw )b ,>-F
dimensional-Two-dimensional

(Internal and external) =, 4 A3l oL,V

(Development)asls aswgiy 4l aswgs b ,>—A

(Rotational*Non-rotating) _:is > ¢ ¢ o2 ,> b,

(simple phasg<iifettisphase) ;L wx 5 56 S5 L ,>-) -




