Lecture - 13 -

Air_purification: The control of air purity consist of reducing or eliminating
unwanted particles or gaseous matters from the air supplied to space. This is a
function of an air condition system.
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Q1/What are benefits producing from air purifications process?
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1-Reduction of building cleaning costs by 40% 7 &+ daudy Sl oot Callss i

2- Reduction of employee absenteeism due to removal bacteria, viruses and

allergens from the air.
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3-An increase in employee efficiency. ks gall 3o lS B0l
4- An increase in product quality. il 33 g AL )
5- An increase in the life of machinery or equipments Clazall 5 CYY) e 33l )
Contaminants types: sl ) g3l

Air 1s contaminated in varying degrees by Dusts (<100pum), Fumes (<1pm)
Smokes(<1um), Mists or fogs (<100pum), as well as Organic particles such as
bacteria (0.2-5 pum), pollen(5-150 pm) and viruses (<1um). Theses contaminates
may be introduce into the air from outdoors or they be returned to the air-
conditioning apparatus from the space.
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Q2/Enumerate the internal contaminants of air? ¢ ALafal) o) ggd) il gla 23
1- Tobacco smoke ) laa
2-  Cleaning agents. lalaiall
3- Building materials sl 3 ga
4-  Equipments ol azall
5-  Occupants Daal) Aels

6- Outdoor air sl ¢l oa



Indoor air quality control: AR o) ggl) BglaS e B )
There are four methods

1-Elimination of contaminates sources Gl jobas o Jl
2-Reducing contaminates and increasing ventilation 45l 3ol 55 G slall 2al)
3-Purification of exhaust air or return air. el W ol sl sl anlall o gl da

4-Purification of air by increasing or without increasing of ventilation.
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Q3/What are methods of air cleaning? folopdl Adi Gub AL

1- By using centrifugal forces for elimination of big particles
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2- By washing the air. o) gl Juan
3- Curtain to block the big particles 3 aSll cly hall aaad el gell Bl aladiuly
4- By using viscous material to block the dust Dbl caaalds aala aladinly

5- By using electrostatic for charging dust and magnate to surface has opposite

charge. dpule Lind Al mhaidl e Leda g jlall il SLl ol jeS) aladinly
Air sterilization: ¢) sell asial
1- Using ultra violet ray tube. Ll (568 A2V sl alasi)
2- Spraying the air by triethylene glycol. IS i) 06 J sl ¢ sedl ()
Q4:What are types of the air filters? o) ogd) cladi ja £158) A La

Air Filters Types:

1- Dry filters: it is composed from materials such as cotton wool, glass fiber,

cotton fiber, foamed polyurethane, cellular polythene and pleated paper of

various types.
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This type of filter block (a«)the particles of contaminants from diameter (0.7-7)
micron. The efficiency for this type is from 84% to 95% and depends on the area
of the medium offered to air stream. This type of filter is classified into:

m Static changeable filter when become dirty, gty Ladie il JH8 ol i )l

m Moveable disposable filter when become dirty. Fuie uay loxic JEll Q18 & jaia i jall



a-Automatic Dry Filter =~ b-Pocket type filter c-High efficiency Filter
Figure 1 shows many type of dry filters.

Hepa filters: These types of dry filter are made from fine fiber, which help to block
the dust and gases and virus and bacteria in efficiency reach to 99.9% particles
diameter (0.05-0.3) micron. Also, there are other types of dry filters such as panel
filter, bag filter, automatic roll filter and absolute filter.
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Figure 2 shows many type of fine filters.

2-Viscous impingement filters: Z U Al ) cd il yal)
The theory of viscous filter depends on using a viscous material to block the dust
and bacteria. It is composed from fiber glass, artificial fiber, aluminum fibers, and
animals hairs saturated by viscous material such as (oil or crease) which block 90%
of dust, the efficiency of this filter is from (65% - 85%).
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These filter is classified to:

1- Washable filters uaall L8 a5
2- Changeable filters i AL Cilad e

3- Self cleaning filters "R et iy e e



-Electronic filters: 4 g sy calad yal)
These filters defined as (a precipitator) and is classified to two types

m[onizing type il & 55
m Charged media type. Osadie ol g 5

Figure 8: Electronic Air Cleaner lonzing Type Figure 9: Electronic Charged media filter

Figure 4 shows electronic filters

The theory of this filters on charging the contaminants by electrostatic charge and
then stick to opposite charge plates. The electronic filter composed from two charge
have a voltage between (11000-13000 volts ) which work to take all contaminates
on air. The efficiency of these filter is from (70% to 90%) and used instead of fine
filter to take the particles diameter less than one micron.
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QS5: What are the criteria of air filter selection?_ Clad pal) JLdd) sulaa A L
The performance of filters is measured by

1-Efficiency and

2-Resistance of filter to air flowing and

3-Number of operation have before changing of clearing the filter.

Filter efficiency: el el
The efficiency of filter is measured of its ability to remove dust from the air and

calculated by the following formula:
C;—C,
Uritter = C—l
Where: C,; is percentage of contaminates before the filter.
C, 1s percentage of contaminates after the filter.
The efficiency of filers depends on the diameter of dust particles and number for each of air.



Methods of testing filters: Glad jal jldd) gub
Three methods used to test the filters

1-Weight methods. du 4l dg yh
2-Dust spot discoloration method i Al A8 ) aladiuly ol s A5k
3-D-O-P penetration method (DOP). ( DOP) 83k (3)_jid) 44y yha
Selection of filters: ool Lsa)
The selection of filter depends on:

1-Volume of dust and its density and types. ABUS 5 4o g Jlad) ana

2-Type of air conditioning process and degree of purity requirements.
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3-Method of cleaning. lall Caulaws 5y
4-The required efficiency of filter. nlall 4y gllagl) 5 Lasl)

5-The cost of labour and power and number of operation hours.
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Q6: Compare between different types of air filters: SOM) £ g Clida cp 4 e

Elements Dry filters Viscous filters | Electronic filters
efficiency high low Very high
cost high simple simple
Pressure difference large large large
Age of filter small middle long

Q7: State which are the statement true and which are false and correct it?

a) Dry filter is used for block the particles of contimants from (0.3 to 0.9) micron.
False, from (0.7-7)micron

b) The efficiency of viscous filter is from (65 to 85%) true

c) The efficiency of filter is not effect by the volume and specific weight and
concentration of dust particles.  False, it effected by volume and shape and specific
weight and constraction of dust.

d) The filter need maintenance when the flow is reduce by 10% or when the
resistance increase by (2-3) of initial resistance. true

e) Fine filter is used for block the particles of contimants from (0.05- 0.3). true



