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Air curtains 

Fan heaters 

Convectors 

Radiant heating 



Why Air Curtains? 
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Why Air Curtains? 
 

Side view 
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Why Air Curtains? 
 

Source: Malmö University 

D
o

o
r h

eigh
t 



Problems with open doors 



The solution 



Tests are showing that a correct installed air curtain significantly  

can reduce the energy losses in an open door  

 • Ghent University ’Study of air 
curtains used to restrict inflitration 
into refrigerated rooms’, 2009 

• Purdue University ’Application of Air 
Curtains in Refrigerated Chambers’, 
2008 

• SP Swedish National Testing and 
Research Institute ’Investigation of 
industrial gateways – evaluation of 
energy losses and the function of air 
curtains’, 2005:08 

• London South Bank University and 
CIBSE ’Air curtains for saving energy 
in buildings’, 2007 

 

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Reference+pictures/accorinte/rp_acc_lancel_france_3.JPG.html?g2_imageViewsIndex=3


Ghent University ’Study of air curtains used to restrict infiltration 

into refrigerated rooms’, 2009 

 

Efficiency of Air curtains 
Selection of air curtain 
 



Purdue University ’Application of Air Curtains in Refrigerated 

Chambers’, 2008 

 

Efficiency of Air curtains 
Selection of air curtain 
 



SP Swedish National Testing and Research Institute ’Investigation 

of industrial gateways – evaluation of energy losses and the 

function of air curtains’, 2005:08 

 

Efficiency of Air curtains 
Selection of air curtain 
 



London South Bank University and CIBSE ’Air curtains for saving 

energy in buildings’, 2007 

 

Efficiency of Air curtains 
Selection of air curtain 
 



Difference in air 

temperature 

Wind 

Pressure difference 

- Ventilation 

- Building design 
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A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

Open door 

- How often? 

- How long time? 

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Technical+pictures/tp_acr_cinema_01.eps.html?g2_imageViewsIndex=2


Losses in MWh per year through open doors 

Losses 
[MWh/yr] 

Opening width [m] 

Opening 
height [m] 

Industrial building/warehouse 
Year mean temperature: 6,5oC 
Year mean wind speed: 4 m/s 
Door open 1h/day 



• Temperature  
• Density 
• Pressure 
• Humidity 
• Door Size 
• Wind 
• Opening time/ frequency 
• Stack effect 

Parameters that affects the energy losses 
through the entrance 



Selection of air curtain based on the 

performance of air volume [m³/h], 

installation height and building design. 

Air volume at 

the outlet of 

the air curtain! 

Power of the air barrier (impulse); 

-  volume x velocity x density 

 [kg x m/s2= Newton] 

A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

 

Efficiency of Air curtains 
Selection of air curtain 
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A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

German norm; VDI 2082 - 2010 

Selection of air curtain based on the 

performance of air volume [m³/h], 

installation height and building design. 

Efficiency of Air curtains 
Selection of air curtain 
 



-  Will all air curtains with the 

same air volume give the same 

protection? 

-  No! 

Air volume at 

the outlet of 

the air curtain! 

A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 Selection of air curtain based on the 

performance of air volume [m³/h], 

installation height and building design. 

Power of the air barrier (impulse); 

-  volume x velocity x density 

 [kg x m/s2= Newton] 

? 

-  Why not? 

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Reference+pictures/AD300/rp_ad300_gothenburg_condeco_1.tif.html?g2_imageViewsIndex=3


A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

Power of the air barrier (impulse); 

-  volume x velocity x density 

 [kg x m/s2= Newton] 

- A better criteria would be 

to compare the power of 

the air barrier at floor level! 

- The load/stress is largest at the floor 

level! 

Air volume at 

the outlet of 

the air curtain! 

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Reference+pictures/AD300/rp_ad300_gothenburg_condeco_1.tif.html?g2_imageViewsIndex=3


A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

Velocity at 

floor level! 

-  YES, to a great extent! 

-  Will air curtains with the same 

velocity at floor level give the same 

protection!? The power of the air barrier (impulse); 

-  Volume x velocity x density 

 [kg x m/s2= Newton] 

- The load/stress is largest at the floor 

level! 

- A better criteria would be 

to compare the power of 

the air barrier at floor level! 

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Reference+pictures/AD300/rp_ad300_gothenburg_condeco_1.tif.html?g2_imageViewsIndex=3


A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

 

How to measure the velocity? 

Efficiency of Air curtains 
Selection of air curtain 
 



A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

 
Which velocity at floor level? 

Low velocity 

- Weak protection 

High velocity 

- Creates 

turbulance, weak 

protection 

Correct velocity 

- Good protection 

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Technical+pictures/tp_air+curtain_installed_wrong_01.tif.html?g2_imageViewsIndex=2
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3m/s*  

4m/s*  

2,5m/s*  

Power of air 
barier 

Load 

Size of 
opening 

A correct installed air curtain… 

How to judge which air curtain is 

suitable for a specific opening? 

o Size of opening (width and height) 

o Loads 

 

Low velocity 

- Weak protection 

High velocity 

- Creates 

turbulance, weak 

protection 

Correct velocity 

- Good protection 

Which velocity at floor level? 

* ±0,5m/s 

The load is increasing with a 

bigger opening, which 

requires a more powerful air 

barrier! 

Frico experience of a suitable 

velocity at floor level…  

Efficiency of Air curtains 
Selection of air curtain 
 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Technical+pictures/tp_air+curtain_installed_wrong_01.tif.html?g2_imageViewsIndex=2
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Throw length of the air barrier is more important than air volume! 

Thermozone technology 
Performance and energy efficiency 

Our statement; 

Air speed is measured according 

to ISO 27327-1 (AMCA 220) 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


3m/s 

3m/s 

The efficiency of air curtains with the same air volume can be compared by 

measuring the throw length 

Example;  

Frico experience; 

Efficiency of Air curtains 
Thermozone technology 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3
http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/air+velocity+pictures/avp_agv4000.eps.html?g2_imageViewsIndex=3


Throw length of air beam is created by correct size of air outlet. 

Frico experience; 

Efficiency of Air curtains 
Thermozone technology 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


Throw length of air beam is created by correct design of air outlet. 

Frico experience; 

Efficiency of Air curtains 
Thermozone technology 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


Theoretical test; CFD analysis at 1800m3/h 

Considerable 

difference in 

performance 

Efficiency of Air curtains 
Thermozone technology 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


Practical test; at 2000m3/h 

Competitor x 

Competitor y 

Frico 

~3m/s Installation height 

3m 5m 

Considerable 

difference in 

performance 

Efficiency of Air curtains 
Thermozone technology 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


Comparing throw length and strength of the air barrier with a ’wind-board’ 

The angle  X of the ”wind board” indicates the strength/efficiency of the air barrier 

X° 

The power of the air barrier(impulse);  volume x velocity x density  [kg x m/s2= Newton] 

Efficiency of Air curtains 
Comparing the efficiency between different air curtains 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3
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The power of the air barrier(impulse);  volume x velocity x density  [kg x m/s2= Newton] 

Comparing throw length and strength of the air barrier with a ’wind-board’ 

Efficiency of Air curtains 
Comparing the efficiency between different air curtains 
 



 

- Head to head competition! 

distance X distance X 

? 

The power of the air barrier(impulse);  volume x velocity x density  [kg x m/s2= Newton] 

Comparing throw length and strength of the air barrier with a ’wind-board’ 

Efficiency of Air curtains 
Comparing the efficiency between different air curtains 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3
http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Product+illustrations/pi_agv4000.tif.html?g2_imageViewsIndex=2


The power of the air barrier(impulse);  volume x velocity x density  [kg x m/s2= Newton] 

Efficiency of Air curtains 
Comparing the efficiency between different air curtains 
 

Competitor Y 

2550m³/h 

PA3515WL 

2600m³/h 



The power of the air barrier(impulse);  volume x velocity x density  [kg x m/s2= Newton] 

Efficiency of Air curtains 
Comparing the efficiency between different air curtains 
 

10% lower air 

volume! 

Competitor Y 

2900m³/h 
PA3515WL 

2600m³/h 



• Ghent University ’Study of air 
curtains used to restrict inflitration 
into refrigerated rooms’, 2009 

• Purdue University ’Application of Air 
Curtains in Refrigerated Chambers’, 
2008 

• SP Swedish National Testing and 
Research Institute ’Investigation of 
industrial gateways – evaluation of 
energy losses and the function of air 
curtains’, 2005:08 

• London South Bank University and 
CIBSE ’Air curtains for saving energy 
in buildings’, 2007 

 

Conclusion – efficiency of air curtains 
Criteria 
 
Tests are showing that a correct installed air curtain significantly  

can reduce the energy losses in an open door 

 

http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Reference+pictures/accorinte/rp_acc_lancel_france_3.JPG.html?g2_imageViewsIndex=3


3m/s 

3m/s 

The efficiency of air curtains with the same air volume can be compared  by 

measuring the throw length of the air beam. 

Example;  

Frico experience; 

The velocity of the air beam at floor level is as important as the air volume 

of the air curtain. 

Conclusion – efficiency of air curtains 
Criteria 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3
http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/air+velocity+pictures/avp_agv4000.eps.html?g2_imageViewsIndex=3


The air velocity profile is measured 

according to ISO 27327-1 

 

Conclusion – efficiency of air curtains 
Criteria 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


The air velocity profile is measured 

according to ISO 27327-1 

 

The load is increasing with a 

bigger opening, which requires 

a more powerful air barrier! 

Frico experience of a suitable 

velocity at floor level…  

3m/s*  

4m/s*  

2,5m/s*  

Power of air 
barrier 

Load 

* ±0,5m/s 

Conclusion – efficiency of air curtains 
Criteria 
 

Size of 
opening 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


The air velocity profile is measured 

according to ISO 27327-1 

 Note! When a door/opening is exposed to 

wind and other loads, the velocity at floor 

level will be lower than what is stated 

according to the ISO 27327-1  

 

3m/s*  

4m/s*  

2,5m/s*  

Power of air 
barrier 

Load 

Size of 
opening 

* ±0,5m/s 

The load is increasing with a 

bigger opening, which requires 

a more powerful air barrier! 

Frico experience of a suitable 

velocity at floor level…  

Conclusion – efficiency of air curtains 
Criteria 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


Changes in wind and other 

loads will be handled with 

the control system 

The air velocity profile is measured 

according to ISO 27327-1 

 Note! When a door/opening is exposed to 

wind and other loads, the velocity at floor 

level will be lower than what is stated 

according to the ISO 27327-1  

 

Conclusion – efficiency of air curtains 
Criteria 
 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3
http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Controls+and+Accessories/Frico/Controls+and+Accessories+Air+Curtains/product+illustrations/pi_pa2200C_remote_vinklad.tif.html?g2_imageViewsIndex=2


Today; 

…air curtain with a performance of 

2500m3/h per meter unit… 

 

 Tomorrow; 

…air curtain with a performance of 

2500m3/h per meter unit and a 

speed of the air beam of 3m/s at a 

distance of 3m from the outlet of 

the air curtain,  measured 

according to ISO27327-1… 

Conclusion – efficiency of air curtains 
Specifications in the future… 
 



AMCA study; Air Curtains vs Vestibules 

350 CFD simulations covering; 
o Different climate zones 

• Temperature differences 
o Different ventilation scenarios  

• Neutral building pressure 
• Negative building pressure 
• Positive building pressure 

o Wind loads 
o Number of people passing by 

Vestibule construction 

Air Curtain installation 

vs. 

http://www.google.com/url?sa=i&rct=j&q=vestibule&source=images&cd=&cad=rja&docid=2j_XF3Dhg8v_AM&tbnid=evnvcV0Fs9p6VM:&ved=0CAUQjRw&url=http://www.bjglass.com/clientsp2.html&ei=5M2VUYiPB4Pa4ATqjYGQCQ&bvm=bv.46471029,d.bGE&psig=AFQjCNHMn8bOkRNMZSIfwi_cYpDSCdBzEQ&ust=1368858448226969
http://gallery.frico.se/gallery2/v/Product+pictures+and+illustrations/Air+Curtains/Frico/Reference+pictures/AD300/rp_ad300_eastgate_1.tif.html?g2_imageViewsIndex=3


AMCA study; Air Curtains vs Vestibules 

http://gallery.frico.se/gallery2/v/Logotypes+etc/logos/thermozone_logo.eps.html?g2_imageViewsIndex=3


Reduction of airflow speed over door opening 
compared to Single door 

Reduction of airflow speed over door opening 
compared to Vestibule construction 

Automatic door; Width - 2m; Height - 2,4m  

Increase of airflow speed over door opening 
compared to Single door 

Increase of airflow speed over door opening 
compared to Vestibule construction 

Correctly installed Air Curtain gives; Air flow speed over door opening 

Pressure difference 

AMCA study; Air Curtains vs Vestibules 

Annual infiltration reduction with balanced (100%) and 
unbalanced (95% & 90%) ventilation systems  



Online Selection Guide 
 



Selection guide, output  

calculations, articles, printed  

material, animations, product 

information … 



Thank you for your attention! 
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