


• People opened their windows about the same amount in 
houses with no mechanical ventilation system as they 
did in houses with supply ventilation (outdoor air ducted 
to the central return).

• People in houses with HRV ventilation systems opened 
their windows about twice as much as people in houses 
with either no mechanical ventilation or supply 
ventilation.

Window usage





Building enclosure leakage

• All of  the house groups had about the same range of 
building air tightness as tested by blower door, about 4 
to 5 ach50, or 2 to 3 SLA.





• Houses with supply ventilation had about the same 
estimated outside air exchange rate as houses with no 
mechanical ventilation. 

• Only one of the eight supply ventilation houses had a fan 
cycling control to assure a minimum fan duty cycle (11 
minutes every 30).  That house was lumped with all the 
others for reporting the air exchange results so there 
was no way to differentiate performance due to a 
programmed minimum fan duty cycle.

• The median estimated outside air flow rate for the supply 
systems was 40 cfm, and the median fan runtime was 
18%.  That was the equivalent of 7 cfm continuous.

Ventilation flow rates



• The median outside air flow rate for the HRV houses 
was 153 cfm and 100% runtime.  Therefore, the median 
HRV system delivered about 20 times more outside air 
than the median supply ventilation system over the test 
period.

• The median house size was 2,260 ft2, assuming 3 
bedrooms, the median HRV ventilation rate was 3 times 
the 62.2 rate.

Ventilation flow rates (cont.)





PFT measured air change rate

• As measured by PFT, houses with the supply ventilation 
system had a slightly higher 24 hour average air 
exchange rate compared to houses with no mechanical 
outdoor air, 0.36 ach compared to 0.33 ach.

• Houses with HRV systems had four times that amount, 
1.43 ach.

• In all, 50% of the 62 homes with PFT measurements had 
outdoor air exchanges rates below 0.35 ach.





Formaldehyde concentrations

• The median 24 hour average formaldehyde 
concentration was 38 µg/m3 for the 42 houses with no 
mechanical ventilation.  It was about 50% higher for the 
7 houses with supply ventilation (59 µg/m3), and about 
four times less for the 3 HRV houses (10 µg/m3).

• In all, 62% of the 61 homes with formaldehyde 
measurements had indoor concentrations that exceeded 
the California Air Resources Board exposure guideline of 
33 µg/m3.
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