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Stuff That Is Not Particularly Useful But Studied 
and Researched to Death 

   “this is called Physics” 

Stuff That Is Very Useful but Ignored by the 
Research Community 

   “this is called Engineering”
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“this is a lie” 
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Flow Through Orifices 

 Turbulent Flow - “inertial effects” 

Flow Through Porous Media 

 Laminar Flow - “viscosity effects” 
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Flow Through Orifices 

 Turbulent Flow - “inertial effects” 

Flow Through Porous Media 

 Laminar Flow - “viscosity effects” 

       “true but not useful” 
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Kronval “an engineer” 
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Duct Leakage Should Be Less Than 5% of Rated Flow As  

Tested By Pressurization To 25 Pascals 
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•  Tracer gas test of a production Building America house in 
Sacramento 

•  2-story, 4 bedrooms, ~2500 square feet 
•  Ventilation systems tested: supply and exhaust ventilation, with 

and without mixing via central air handler 
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Floor Plan - 2 Story House 
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Zones – 2 Story House 

•  Tracer gas decay tests—establish uniform concentration of tracer 
gas and then activate ventilation system to remove it 

•  Reciprocal age-of-air can be calculated from decay curves (if 
weather conditions are sufficiently constant) 
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Laundry Exhaust, 100% of 62.2 Rate, Doors Closed, Transfer Grills Open, No Mixing 

Zone Measured Reciprocal 
Age of Air (1/hr) 

BR1 0.18 
Living 0.16 
Kitchen 0.16 
BR2 0.11 
BR3 0.13 
MBR 0.14 

Example Results of Tracer Gas Testing 
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Laundry Exhaust, 100% of 62.2 Rate, Doors Closed, Transfer Grills Open, No Mixing 

Example Results of Tuned CONTAM Model 

Zone Reciprocal Age of Air (1/hr) 
Measured Simulation 

BR1 0.18 0.19 
Living 0.16 0.18 
Kitchen 0.16 0.18 
BR2 0.11 0.11 
BR3 0.13 0.13 
MBR 0.14 0.13 
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