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Ventilation or Airtightness Standards?

■ Ventilation- Primarily used for IAQ reasons
– Air flow rates
– Filtration requirements
– Operation: sound, controls, etc.

■ Airtightness- Primarily used for ENERGY
reasons

– How leaky is the building envelope?
– Determines air flows driven by wind and stack effects
– IECC 3 ACH50 in most of country for residential
– Area-normalized for commercial (ASHRAE 90.1 0.40 cfm/ft2

at 75 Pa (7 m3/h/m2)
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IECC = International Energy Conservation Code

No National building code = state-by-state adoption for regulation, 
often used in voluntary “above code” programs



US Ventilation Standards
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ASHRAE 62.2 – 2022 Dwelling 
Ventilation Rate

■ Specifies dwelling ventilation rate based on floor area and number of occupants

■ Installed fan size can be reduced by taking credit for infiltration if envelope leakage is 

measured

■ Qinf = infiltration rate calculated using predefined weather and building geometry 

factors

■ Φ = 1 for balanced ventilation, Qinf/Qtot for unbalanced ventilation

■ Aext = 1 for detached dwelling units; otherwise, for horizontally attached dwelling units, 

the ratio of  dwelling-unit boundary area that is not attached to garages or other 

dwelling units to total dwelling-unit boundary area buildings.lbl.gov 4

Qtot (L/s) = 0.15xAfloor + 3.5x(Nbr + 1) 

Qfan (L/s) = Qtot – Φx(Qinf × Aext) 



ASHRAE 62.2 – 2022 Weather 
Factors for Natural 
Infiltration 
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ASHRAE 62.2 – 2022 Local 
Exhaust from Kitchens and 
Bathrooms
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ASHRAE 62.2 – 2022 Filtration 
Credit
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■ Filtration Credit – reduces total air flow requirements, Qtot if 
filtered air supplied at the following rate:

■ Where F is a factor depending on the filter used

Qfiltered air = F x Qtot



ASHRAE 62.2 – 2022 Variable 
Ventilation

■ Short term Averaging – over 3 hours or less, average 
ventilation is greater than or equal to constant rate

■ Scheduling, real-time control and equivalent ventilation
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ASHRAE 62.2 – 2022 Variable 
Ventilation

■ Can use Annual average infiltration or calculated 
using weather data and “enhanced” infiltration model 
from ASHRAE Handbook Of Fundamentals. 

■ Calculations must show:

1.Annual average exposure less than or equal to 
that from a continuously operating system. 

2.Peak exposure < 5. 
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ASHRAE 62.2 – 2022 Existing 
Homes
■ Local exhaust not required to meet minimum air flows – but 

additional dwelling air flow needed to compensate

■ Does not have to meet sound ratings

■ Does not have to meet compartmentalization requirements 
for multifamily

– Uses “prescriptive” alternative
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ASHRAE 62.2 – 2022 Other 
Requirements
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■ Air flows must be measure/verified
■ Sound: < 1 sone for dwelling unit fans, < 3 sone for local exhaust
■ MERV 11 minimum filtration (about 35% of PM2.5)
■ Compartmentalization test for Multifamily: < 100 L/s/100m2

■ Duct leakage <6% of fan flow at 25 Pa
■ Intakes > 3m from known sources of contamination such as a 

stack, vent, exhaust hood, or vehicle exhaust
■ Exhaust limit for homes with atmospherically vented combustion 

devices (furnaces, water heaters, boilers, fireplaces) of 75 
L/s/100m2

■ No unvented combustion (NEW!)
■ CO alarms required



ASHRAE 62.1 – Fully Designed 
Systems
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ASHRAE 62.1 – A lot more 
design information
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■ Air balancing

■ Air intake separation

■ Plenum systems

■ Regional Air Quality

■ Maintaining pressure control in ducts

■ Erosion and mold growth on surfaces

■ Louver design (rain entrainment, etc.)

■ Classifying air for recirculation

■ Defines “ventilation zones”



ASHRAE 62.1 – Air flows by 
Space Type
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■ Breathing Zone air flow 
rates for different 
applications



ASHRAE 62.1 – Zone 
Distribution Effectiveness
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Zone Air Flow: 

Divide Breathing Zone air 
flow rates by Effectiveness

Complex calculation 
procedures for ventilation 
zones within the building



ASHRAE 62.1 – IAQ Procedure
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■ Alternative to fixed air flow 
table

■ Determine emission rates for 
sources 

■ Determine air flow rates to not 
exceed given concentration 
limits using a mass balance 
analysis



ASHRAE 62.1 – IAQ Procedure
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■ Includes “perceived” IAQ based 
on % of occupants satisfied 
with IAQ

■ Examples of emission rates, 
concentration limits and mass 
balance calculations given in 
appendices. 

■ Verification by measurement



ASHRAE 62.1 – Natural 
Ventilation
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■ Calculation 
procedure with 
many 
requirements 

■ Based on 
minimum opening 
areas 



ASHRAE 62.1 – Other 
Requirements
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■ Time averaging allowed for variable occupancy and/or air flow rate

– Limited to a time period based on space volume and air flow rates

■ Demand control air flow reset permitted based on CO2

■ MERV 8 filters required to protect equipment

■ MERV 11 filters on air inlets if in a location where National Guideline for outdoor 
PM2.5 is exceeded

■ Requirements for parking garages – pressure control

■ Requirements for smoking – pressure control and transfer air controls and signage 

■ Requirements for ozone generating devices

■ Requires and Operation and Maintenance manual and compliance with O&M 
requirements



Use in regulation

■ ASHRAE 62.1
– In most jurisdictions using “model energy codes” – i.e., almost 

universal

■ ASHRAE 62.2
– A few states require it in new construction
– EPA Energy Star homes
– DOE Weatherization
– By default in home energy ratings that are now used in 

regulations in many states
– Overall – much less universal than 62.1
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Questions/comments

Contact info: iswalker@lbl.gov
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