
Clean air solutions Clean air solutions Clean air solutions 

Camfil College 2013 

Clean air solutions 

Industry Terminology and Filter Engineering 



Clean air solutions Clean air solutions Clean air solutions 

2 
©

 C
A

M
F

IL
 F

A
R

R
 2

01
3-

10
-2

5 

Basic Industry Terminology: 

 

By the end of this class you will know the most commonly used terms in 

the air filter industry. 

 

Pay attention – these will help you understand later 
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Filtration efficiency  

Measurements of air filter's ability to 

remove dust and particles. 

 

Listed alternatively, 

- Particulate Efficiency:% 

- Weight Efficiency,% 

The term covers : 

 

Coarse filter 

= weight efficiency (arrestance) 

 

Fine filter 

= particulate efficiency 

 

HEPA/ULPA filter 

= particulate efficiency 
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Dust holding capacity 

Specifies the amount of dust that collects in a filter 

during the operation period until the final pressure drop. 

Expressed in grams. 

Rule of thumb: 

The higher the filter class the less 

dust holding capacity, 

and vice versa. 
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Air velocity 

The air velocity through a filter or 

channel cross-section of a ventilation system. 

Expressed in m / s. 

Common front velocities over the filter is 1.5 - 3.5 m / s 

Wind force   Wind speed; 

Nearly calm from           0.3 to 1.5 m / s 

Light breeze  1.6 to 3.3 

Good breeze from  3.4 to 5.4 

Semi-storm from   20.8 to 24.4 
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Airflow 

The amount of air passing through a filter or through a 

ventilation per unit time. Expressed in m³/s. 

Other name is m³/h (m³/s x 3600) or l / s (m³/s x 1000) 
 

Common air flow for a full module  

filter (592x592mm) is about  

0.75 to 1.2 m³/s 

Simple rule of thumb!  A full module filter ~ 1 m³/s 
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Pressure (force per unit area) 

For air in a ventilation system, the following terms: 

  -  Pressure unit in SI system is a pascal (Pa). 

  -  Pressure unit in US system is Inch Water Gauge (“ W.G.)   

  -  Conversion  1” W.G = 250 Pa.  

 

  •  Static pressure: pressure of the air which is dormant relative to atmospheric pressure  

•  Dynamic pressure: The difference between total pressure and static pressure.  

    As air moves occur due to inertial forces a dynamic pressure proportional to  

    the square of velocity. 

•  Total pressure: the static pressure plus dynamic pressure 
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Pressure Drop  

Filters prevents air flow through a ventilation system.  

Static pressure is higher before the filter than after the filter  

a static pressure loss occurs. The difference is the pressure drop.  

Measured with a manometer with hoses connected in the right way  

at the level of the canal wall. 
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Initial and final pressure drop 

Initial pressure drop: The pressure drop in a new and unused 

filter at a given airflow. 

Final Pressure drop: The pressure drop where the operation is interrupted. 

 

1) Ventilation systems are rated at a given final pressure drop where the filter 

should be changed. Continuing operation reduces airflow into the premises  if 

you have a constant fan speed and increases the energy use if you have a fan 

with various speed. 

2) When tested in the laboratory, the test is stopped when the final pressure drop 

is achieved. 

3) The air filter never gives you the system final pressure drop. 
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Pressure drop change when airflow changes 

The changed air flow 

changes pressure drop. 

100% here is 0.94 m³ / s. 

Examples from the chart 

Airflow Pressure 

0.47 m³ / s (50%) 33 Pa. 

1.17 m³ / s (125%) 118 Pa. 

EUROVENT 4/9   TEST REPORT

1.General
Re port  No. Te st ing Orga niz a t ion Loc a t ion of  La bora t ory Te st   S upe rvisor Da t e s of  Te st

96010 IF Luftfilter AB Borås A.Danielsson 960917

2.Device Tested
Na me Mode l No. Ma nufa c t ure r Ma rke t ing orga niz a t ion

airBag F7G 592x592x635-10/25 ABG7106  IF Luftfilter AB
Type  of Me dia Ne t  Effe c t ive  Filt e r ing Are a  (m²) Fa c e  Dime nsions (mmxmm) De pt h (mm) Addit iona l Informa t ion

Delta Aire XLG-85 7.5 592x592 635 1
st
 soft-stich 45mm

3.Manufacturers Operating Data
Ra t e d Air  Flow (m³/ h) Init ia l Re sist a nc e  (P a ) Fina l Re sist a nc e  (P a ) Addit iona l Informa t ion

3400 105 450

4.Test Data
Te st  Air  Te mpe ra t ure  Ra nge  (°C) Te st  Air  Re la t ive  Humidit y Ra nge  (%RH) Te st  Air  Flow Ra t e  (m³/ h) S a mpling Inle t  Tip Dia m. (mm) Dust  Fe e ding Ra t e  (mg/ m³)

19-25 46-65 3400 - 70

5.Test Results
Init ia l Re sist a nc e  (P a ) Init ia l Effic ie nc y (%) Ave ra ge  Effic ie nc y (%) Fina l Re sist a nc e  (P a )

86 59.5 86.7 450
Init ia l S ynt he t ic  Dust  We ight  Ave ra ge   S ynt he t ic  Dust  We ight  Dust  Holding Ca pa c it y (g) Dust  Holding Ca pa c it y pe r  Filt e r  c la ssif ic a t ion

Arre st a nc e  (%) Arre st a nc e  (%) S qua re  Unit  (g/ m²)

99.2 99.6 657 88 EU7/F7

Da t e  S ign.

IF Luftf ilter AB, Industrigatan 6, S-504 62 Borås, Sw eden. Phone: +46 (33) 17 87 00. Fax: +46 (33) 17 87 55.
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Pressure drop change when dust is feed 

The pressure drop increases  

when the filter are filled with  

dust. 

Airflow is here 0.94 m³ / s.  

 

Examples from the chart 

Dust feed  Pressure 

100 g,   110 Pa. 

500 g   260 Pa 

EUROVENT 4/9   TEST REPORT

1.General
Re port  No. Te st ing Orga niz a t ion Loc a t ion of  La bora t ory Te st   S upe rvisor Da t e s of  Te st

96010 IF Luftfilter AB Borås A.Danielsson 960917

2.Device Tested
Na me Mode l No. Ma nufa c t ure r Ma rke t ing orga niz a t ion

airBag F7G 592x592x635-10/25 ABG7106  IF Luftfilter AB
Type  of Me dia Ne t  Effe c t ive  Filt e r ing Are a  (m²) Fa c e  Dime nsions (mmxmm) De pt h (mm) Addit iona l Informa t ion

Delta Aire XLG-85 7.5 592x592 635 1
st
 soft-stich 45mm

3.Manufacturers Operating Data
Ra t e d Air  Flow (m³/ h) Init ia l Re sist a nc e  (P a ) Fina l Re sist a nc e  (P a ) Addit iona l Informa t ion

3400 105 450

4.Test Data
Te st  Air  Te mpe ra t ure  Ra nge  (°C) Te st  Air  Re la t ive  Humidit y Ra nge  (%RH) Te st  Air  Flow Ra t e  (m³/ h) S a mpling Inle t  Tip Dia m. (mm) Dust  Fe e ding Ra t e  (mg/ m³)

19-25 46-65 3400 - 70

5.Test Results
Init ia l Re sist a nc e  (P a ) Init ia l Effic ie nc y (%) Ave ra ge  Effic ie nc y (%) Fina l Re sist a nc e  (P a )

86 59.5 86.7 450
Init ia l S ynt he t ic  Dust  We ight  Ave ra ge   S ynt he t ic  Dust  We ight  Dust  Holding Ca pa c it y (g) Dust  Holding Ca pa c it y pe r  Filt e r  c la ssif ic a t ion

Arre st a nc e  (%) Arre st a nc e  (%) S qua re  Unit  (g/ m²)

99.2 99.6 657 88 EU7/F7

Da t e  S ign.

IF Luftf ilter AB, Industrigatan 6, S-504 62 Borås, Sw eden. Phone: +46 (33) 17 87 00. Fax: +46 (33) 17 87 55.
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The importance of correct  

air flow and air velocity 
 Filters are designed to a specific airflow and air velocities.  

  Rule of thumb:  On bagfilter ± 25%  

  (Pressure drop is related to the airflow, lower flow = lower pressure drop) 

 
 Differs airflow/air speed to much, then the filter may not work as 
 predicted. Especially if the values are higher than recommended. 

 
 
 Beware of units that have special dimensions. 

Use standard dimensions and follow the recommended air flow! 
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How do Air Filters work? 
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Behavior of particles in the air 

  .     . 
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Particle size in microns. 

The arrow represents the particle falling velocity. 
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The 5 Principles of Air Filtration: 

Inertial seperation  
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The 5 Principles of Air Filtration: 

Straining (sieving) 

 



Clean air solutions Clean air solutions Clean air solutions 

The 5 Principles of Air Filtration: 

Interception 
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The 5 Principles of Air Filtration: 

Diffusion 
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The 5 Principles of Air Filtration: 

Electrostatic attraction 
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Combined Filtration Efficiency  
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Fine fibers – small particles! 



Clean air solutions Clean air solutions Clean air solutions 

Scaled in SEM microscope  500 times 

                                                                               

Micro glass fibre 

F7   

  Synthetic  

Meltblown fibre F7  

 Synthetic Coarse  

`electret´ fibre F7   
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The filter design 

 A low filter pressure drop over its entire service life is the key to a low energy 

cost. The pressure drop depends on: 

 - filter surface 

 - filter design  

 - filter material 
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The filter design 

Filter surface 

 

The service life of a filter 

increases exponentially to the 

surface area. 50% more area will 

double the service life.  



Clean air solutions Clean air solutions Clean air solutions 

25
 

©
 C

A
M

F
IL

 F
A

R
R

 2
01

3-
10

-2
5 

The filter design 

 Filter design 

 The pressure drop of the filter is the sum of the media pressure 
drop and the design pressure drop. 

 The design pressure drop will differ significantly between a good 
and a bad design.  

Product design will have direct impact on the energy cost and the 
service life of the filter. 

Pressure Drop dP (Pa) 

From Material From Design Total %  From design 

30/30 22 47 69 68 

Hi-Flo M7 47 38 85 45 

Opakfil F8 50 38 88 43 
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The filter design 

• Camfil use an optimised 

design in order to minimise the 

energy consumption 

• For bag filter – ask for tapered 

stitch 
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The filter design 

Chandler or ‘V”type pleat will 

blind causing rapid increase in 

pressure drop. 

 

Uniform radial style pleat loads 

evenly resulting, in lower average 

pressure drop and long loading 

curve. 
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The efficiency step  

Glass fiber media (class F7)  Synthetic polyester media (class F7) 

Same  

magnification 
 

 Outdoor air particles. Average 
diameter ~0.08mm 

Test dust 
Average diameter ~7.7mm 
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The efficiency step 
 Outside Air filter Measurement Results 
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The optimum filters 

An example of the importance of correct filter area. 

Case 1, A7 filter 

F7-filter (EN779-2002) 

Efficiency (0.4 m) = 60% 

4.6 m2 

pini  150 Pa 

Case 2, M7 filter 

F7-filter (EN779-2002) 

Efficiency (0.4 m) = 60% 

9.3 m2  

pini  80 Pa 
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The optimum filters 

Average pressure drop 
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The optimum filters  
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The optimum filters  
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Hi-flo XLT7 – 640 
2007-06-11  -  2008-08-30    

14 month 

6 filters installed in Lundbeck Pharmaceutical in Denmark 

Optimized design works in real life 

 
Old filter after 12 months 

Hi-Flo XL after 14 months 
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Gas filtration  

We not only remove particles from the air but also gases. 

The filters for this application goes under names like: 

 

- Carbon filters, chemical filters, Gas phase filters and AMC filters. 

 

Removal of gases rely on completely different technologies 

and will be covered in a different session. 


