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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. 

 أُٞاد أٝ ك٤ٜب أُشؿٞة ؿ٤ش دهبئن إصاُخ أٝ رو٤َِ خلاٍ ٖٓ اُٜٞاء ٗوبء ػ٠ِ اُس٤طشح ٢ٛ ػ٤ِٔخ : ر٘و٤خ اُٜٞاء

اُز٤٤ٌق ُ٘ظبّ ٝظ٤لخ ٛزٙ. اُلشاؽ إ٠ُ أُجٜض اُٜٞاء ٖٓ اُـبص٣خ  

 

Q1/What are benefits producing from air purifications process? 

اُٜٞاء ر٘و٤خ ػ٤ِٔخ ػٖ اُ٘برجخ اُلٞائذ   ؟    

 

1-Reduction of building cleaning costs by 40%       40 ث٘سجخ أُجب٢ٗ ر٘ظ٤ق رٌب٤ُق رخل٤ض٪  

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

allergens from the air. 

اُٜٞاء ٖٓ ُِذسبس٤خ أُسججخ ٝأُٞاد ٝاُل٤شٝسبد اُجٌز٤ش٣ب إصاُخ ٗز٤جخ  أُٞظل٤ٖ ػٖ اُزـ٤ت ٖٓ اُذذ  

3-An increase in employee efficiency.                                                  أُٞظق ًلبءح ص٣بدح 

4- An increase in product quality.                                                        أُ٘زج جٞدح ك٢ ص٣بدح 

5- An increase in the life of machinery or equipments أُؼذاد أٝ ا٥لاد ػٔش ص٣بدح             

 

Contaminants types:                                                                              أُِٞثبد أٗٞاع  

           Air is contaminated in varying degrees by Dusts (<100μm), Fumes (<1μm) 

Smokes(<1μm), Mists or fogs (<100μm), as well as Organic particles such as 

bacteria (0.2-5 μm), pollen(5-150 μm) and  viruses (<1μm). Theses contaminates 

may be introduce into the air from outdoors or they be returned to the air- 

conditioning apparatus from the space.  

 

ٝدجٞة  اُجٌز٤ش٣بًٝزُي اُجس٤ٔبد اُؼض٣ٞخ ٓثَ  ٝاُذخبٕ ثبُـجبس ٝالأثخشح ٓزلبٝرخ ثذسجبد اُٜٞاء ٣زِٞس

 جٜبص إ٠ُ إػبدرٜب ٣زْ أٝ اُخبسج٢ اُٜٞاء خلاٍ ٖٓ اُٜٞاء ا٠ُ أُِٞثبد ٛزٙ إدخبٍ ٣زْ هذ. ٝاُل٤شٝسبد اُِوبح

 .هً ودذاث صغٍشة حسخخذم لمٍاط لطش الجسٍواث الصغٍشة( μm) الواٌكشوى  .ساؽاُق ٖٓ اُٜٞاء ر٤٤ٌق

 

Q2/Enumerate the internal contaminants of air?               ػذد هلىثاث الهىاء الذاخلٍت ؟   

1- Tobacco smoke                                                                                        ٕاُزجؾ دخب  

2- Cleaning agents.                                                                                         أُ٘ظلبد 
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3- Building materials                                                                                  اُج٘بء     ٓٞاد 

4- Equipments                                                                                                  أُؼذاد 

5- Occupants                                                                                              شبؿ٢ِ اُذ٤ض 

6- Outdoor air                                                                                           ٛٞاء  اُج١ٞ 

Indoor air quality control:                                 ًالسٍطشة ػلى ًماوة الهىاء              الذاخل 

There are four methods 

1-Elimination of contaminates sources                                          َاُزِٞس ٓصبدس ػ٠ِ رو٤ِ  

2-Reducing contaminates and increasing ventilation               اُز٣ٜٞخ ٝص٣بدح ادُٞسّاٍ  اُذذ   

3-Purification of exhaust air or return air.                           ساجغاٍ اُٜٞاء أٝ اُؼبدّ اُٜٞاء ر٘و٤خ 

4-Purification of air by increasing or without increasing of ventilation. 

اُز٣ٜٞخ ص٣بدح ثذٕٝ أٝ ثض٣بدح اُٜٞاء ر٘و٤خ    

 

Q3/What are methods of air cleaning?                   ؟               الهىاء  ها هً  طشق  حٌمٍت   

1- By using centrifugal forces for elimination of big particles 

اٌُج٤شح اُجس٤ٔبد ػ٠ِ ُِوضبء أُشًض١ اُطشد هٟٞ ثبسزخذاّ  

2- By washing the air.                                                                                      اُٜٞاء ثـسَ 

3- Curtain to block the big particles                   اٌُج٤شح اُجض٣ئبد   دجتٍ اُٜٞاء سزبسحثبسزخذاّ   

4- By using viscous material to block the dust                     اُـجبس ُذجت ُضجخ ٓبدح ثبسزخذاّ 

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

charge.                          ّػٌس٤خ شذ٘خ ُٚ اُسطخ ػ٠ِ ٝجزثٜب اُـجبس ُشذٖ اُسبً٘خ اٌُٜشثبء ثبسزخذا  

 

Air sterilization:                                                                                            ْاُٜٞاء رؼو٤  

1- Using ultra violet ray tube.                                          ّاُج٘لسج٤خ كٞم الأشؼخ أٗجٞة اسزخذا  

2- Spraying the air by triethylene  glycol.    ًلا٣ٌٍٞ               إ٣ث٤ِ٤ٖ ثلاث٢ثٔذٍِٞ  اُٜٞاء سش 

 

 

Q4:What are types of the air filters?  ًاًىاع هششذاث الهىاء؟                                  ها ه  

 

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. 

 اُوط٤٘خ ٝالأ٤ُبف اُضجبج٤خ ٝالأ٤ُبف اُوط٢٘ اُصٞف ٓثَ ٓٞاد ٖٓ رزٌٕٞ :اُجبكخ اُللارش اٝ أُششذبد

.ٓخزِلخ ثأٗٞاع أُط١ٞ ٝاُٞسم اُخ١ِٞ ٝاُج٤ُٞث٤ٖ اُشؿ١ٞ ٣ٞس٣ث٤ٖ ٝاُج٢ُٞ  

 



This type of filter block (٣ٔ٘غ)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: 

∎ Static changeable filter when become dirty,                ٣زسخ ػ٘ذٓب ُِزـ٤٤ش هبثَ ثبثذ أُششخ 

∎ Moveable disposable filter when become dirty.    ٓزسخخً  ٣صجخ ػ٘ذٓب ُِ٘وَ هبثَ ٓزذشى أُششخ 

 

 

 

 

Pocket type  

 

 

 

 

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. 

 
 

 
Figure 2 shows many type of fine filters. 

 

2-Viscous impingement filters: راث الاسحطام اللضج                                    الوششذاث  

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%).  

 

 



 الصٌاػٍت والألٍاف الضجاجٍت الألٍاف هي وحخكىى. والبكخٍشٌا الغباس لوٌغ لضجت هادة اسخخذام ػلى اللضج الوششخ ًظشٌت حؼخوذ

 هي الوششخ هزا كفاءة ، الغباس هي: 90 حوٌغ والخً( ثٌٍت أو صٌج) هثل لضجت بوىاد هشبغ الذٍىاًاث وشؼش الألىهٌٍىم وألٍاف

 إلى الفلخش هزا حصٌٍف ٌخن(. :85 -: 65

These filter is classified to: 

1- Washable filters                                                                           َٓششذبد هبثِخ ُِـس  

2- Changeable filters                                                                        ٓششذبد هبثِخ  رـ٤٤ش  

3- Self cleaning filters                                                            `ٓششذبد  راد ر٘ظ٤ق رار٢  
 

 

-Electronic filters:                                                           الوششذاث الالكخشوًٍت  

These filters defined as (a precipitator) and is classified to two types 

∎Ionizing type                                                                                              ٖٗٞع أُزب٣   

∎Charged media type.                                                                     ٓشذٕٞ ٗٞع رٝ اُٞسظ  

 

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. 
 

 ٌذخىي. راث شذٌاث هخخلفت بلىداث حلخصك ثن الكهشوسخاحٍكً الشذي طشٌك ػي الولىثاث شذي ػلى الوششخ ًظشٌت حؼخوذ

. الهىاء فً الولىثاث جوٍغ حذول ػلى ٌؼول( فىلج 13000-11000) بٍي جهذ ػلى شذٌخٍي هي الوكىى الإلكخشوًً الفلخش

 .وادذ هٍكشوى هي ألل الجسٍواث لطش لأخز الذلٍك الوششخ وحسخخذم( :90 إلى: 70) هي الوششخ هزا كفاءة حخشاوح

 

Q5: What are the criteria of air filter selection?   ها هً هؼاٌٍش اخخٍاس الوششذاث              

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:                                                                                        أُششخ   ًلبءح   

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

calculated by the following formula: 

𝜇𝑓𝑖𝑙𝑡𝑒𝑟 =
𝐶1 − 𝐶2

𝐶1
 

Where: C1 is percentage of contaminates before the filter. 

            C2 is 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: طشق  اخخباس                                                              ثالوششخ  

Three methods used to test the filters 

1-Weight methods.                                                                                       طش٣وخ اُٞصٗجخ 

2-Dust spot discoloration method              طش٣وخ  رـ٤ش  إُِٞ  ثبسزخذاّ  ٝسهخ             اُزشش٤خ                      

3-D-O-P penetration method (DOP).                                        ) DOP )اخزشام ٓبدح    طش٣وخ 

                     

 

Selection of filters:                                                                                      اخز٤بس اُللارش        

The selection of filter depends on: 

1-Volume of dust and its density and types.            ٚدجْ                    اُـجبس ٝٗٞػ٤زٚ ًٝثبكز  

2-Type of air conditioning process and degree of purity requirements. 

 ٗٞع ػ٤ِٔخ  اُز٤٤ٌق اُٜٞاء ٝدسجخ ٗوبٝح أُطِٞثخ                                                                           

3-Method of cleaning.                                                                          طش٣وخ ر٘ظ٤ق  ُِلِزش  

4-The required efficiency of filter.                                                                                     اٌُلبءح                                                  أُطِٞثخ ُِلِزش    

5-The cost of labour and power and number of operation hours. 

                                                                                     ًِلخ اُؼٔبُخ ٝػذد سبػبد اُزشـ٤َ ُِلِزش  

 

 

Q6: Compare between different types of air filters: بٍي هخخلف اًىاع الفلاحش        هماسًت  

 

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  

 


