
Measuring Air Leakage 
in High Rise Buildings 

Denali Jones 
Retrotec Energy Ltd 

 

 



Contents 

•

•

•

•

•

•

•

•

•  



Cause of air leakage 



Stack Pressure + Holes = Leaks 

Stack Effect 

Warm air rising 

Cold air falling 



Primary Boundaries for cold 
climates 



14 windows open at -25 C 
inset shows open window 





Benefits of airtightness 1 



Benefits of airtightness 4 

CFM 75/ft2  Added energy cost Impact on IAQ 

0.1 0% Negligible 

0.25 5% Small  

0.4 10% Moderate 

1.0 25% Large 

2.0 40% Uncontrolled, severe 



Real problems in large buildings 1 
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Real problems 



Typical Leaky High-Rise Buildings: 

Exfiltration Causing Frost and Ice Damage 
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Real problems in large buildings 4 



Real problems in large buildings 5 
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Benefits of airtightness 3 



Disconnect Floors 



Seal shafts 

Elevator 
piston 
effect 



Improved Air tightness in Elevator Shafts 



Why air leakage is measured 1 

“shall pass …0.25 CFM/sq ft …at 75 Pa …” 
 

                     =1.0 liters/s @ 50 Pa /m2 
 



Standards for air leakage 1 



Required House tightness? 

Standard Requirement CFM75/ ft2 

LEED 1.25 in2 EfLA @ 4 Pa / 100 ft2 0.30 

2009 IECC 7.0 ACH50 0.55 

2012 IECC 3.0 ACH50 0.25 

Cdn R-2000 1.5 ACH50 0.13 

Passiv Haus 0.6 ACH50 0.05 

Looser 

Tighter 



Large Bldg tightness? 

4 story building, 120 x 110 x 40 ft, n= 0.65  

CFM75 

/ ft2 

USA ASHRAE 90.1 Leaky 0.60 

France 1.2 m3/m3/h @4Pa /m2 0.44 

USA IECC, Washington State 0.40 

Russia 1.5 l/s @50Pa /m2  0.385 

UK TS-1Commercial, Best 5 m3/h @50Pa /m2 0.36 

USA ASHRAE 90.1 Average 0.30 

USA USACE, IGCC 0.25 

UK TS-1Commercial Tight 2 m3/m3/h @50Pa /m2 0.14 

USA ASHRAE 90.1 Tight 0.10 

Looser 

Tighter 
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Why air leakage is measured 3 



Recommendations 

• Assemblies-0.01 cfm /ft2 @75 

• Walls 0.1 cfm /ft2 @75 

• Slabs 0.01 cfm /ft2 @75 

• Paint all block walls 

• Seal all shafts at each floor 

• Enclose elevator lobbies from slab to slab 

• Electronic exhaust fan & fire dampers 





Locate leaks with door fan using  
smoke, infrared, hand 



Door fan finds leaks 



Door fans and infrared camera 



Typical air leakage sites 4 



 

Smoke Testing Used to Confirm Air Barrier Discontinuity 



Why air leakage is measured 4 



Т=-22⁰С  Т=+19⁰С     ΔТ=41 ⁰С      



ΔP=  + 8 Pa 



ΔP=  - 8 Pa 



Without and With depressurization 



Sealing air leaks 







Door-Fan  components 
 panel + calibrated fan +gauges 



Bigger 



Seal these 



Open interior doors 



Setting up the test fans 



What components of buildings can be 
measured? 

 



Building components that can be measured 1 
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Building components that can be measured 3 



Building components that can be measured 4 



Building components that can be measured 5 





Measure Entire Envelope 



Measure Entire Envelope 











Slab leakage – total floor leakage 





Building components that can be measured 5 
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Air leakage Test Protocol for U.S. Army Corps 
Buildings 

 



Requirements 

– Proper design 

– Plan review 

– Ongoing inspection 

– Mock up building materials 

– Pass air leakage protocol  

• easy 

• not just the ASTM E779 standard 



75 



Guiness World Record 
15,000,000 cubic feet 







Hallenumfang =  1,2 km 



9 x 2-Kanaldruckmessdosen mit 
Referenzschlauch ins Gebäudeinnere 



Real life test: EMAD 

 

Antwerp, Belgium 

• Envelope Area = 11,250 m2 

• 0.601 CFM/ft2 @ 75Pa 

• 8.22 m3/h/m2 



Real life test: BTC  

South Carolina, USA 

• Envelope A = 136,820ft2 

• 0.08 CFM/ft2 @ 75Pa 



Real life test: Retrotec 

 

Vancouver, Canada 

• Envelope Area = 25,000 ft2 

• 0.4 CFM/ft2 @ 75Pa 

• 7.3 m3/h/m2 









Imbalanced flow can be caused by individual 
set points. 

Colin Genge 



Individual set point between zones  
Common set point within a zone.  

Colin Genge 



Colin Genge 



Colin Genge 



Types of door fan tests 3 
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