
The airtightness testing was the first stage of a
comprehensive Health Canada study. Other phases
include pollutant concentration measurements in the
garage and the house, and modeling the movement 
of pollution from the garage to the house.

The air leakage characteristics of the house/garage
interface were determined by fan depressurization tests.
Essentially, two tests were done to isolate the leakage
through the house/garage interface.The first test was a
depressurization of the house with the garage vehicle
door opened to provide the house characteristics
including the air leakage through the interface.The
second house airtightness test was done while the garage
was simultaneously depressurized to eliminate the airflow
through the common surfaces between the house and
garage.
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The indoor environment in houses has a significant
impact on the occupants' health and comfort.This study
was initiated by Health Canada with contributions from
both Environment Canada and Canada Mortgage and
Housing Corporation to evaluate effects of automotive
emissions from attached garages on the indoor
environment in Canadian single-detached houses, and 
the impact on occupants' health.This work consisted 
of testing a total of 25 houses in the Ottawa area to
characterize the extent of leakage between the attached
garages and houses.The selected houses were from
various age groups, styles and types of attached garages.



Table 1 shows a summary of the garage characteristics for
10 of the 25 houses for which all of the pressurization
data—for both winter and summer testing periods was
collected.The percentage of the house envelope leakage
attributed to leakage through the house/garage common
elements is shown in Figure 1.

The research produced the following findings based 
on the 25 houses:

• Most of the air leaks from the garage were found 
to be leading into the basement.

• In four houses, leaks from the garage into the main
floor were more significant than leaks into the
basement.Although some leakage was detected from
the garage into the second storey space of some
houses, these leaks may not be significant routes 
of garage pollutant entry in the house depending 
on house pressures.

• The house/garage interface leakage, as characterized
by a variation on the Equivalent Leakage Area (ELA),
ranged from 4 cm2 to 400 cm2 with an average of 
140 cm2.The interface leakage area averaged 13% 
of the overall house leakage area (see Figure 1).
This is almost proportional to the ratio of interface
area to house envelope area. In other words, the
house/garage interface is built roughly as leaky 
as the rest of the house envelope.

Findings
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Table 1
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• The average monitored pressure difference 
between the house and garage during the summer
measurement period was 0.5 Pa.The range of
pressure was from – 2.3 Pa to 4.6 Pa.Winter
pressures were much higher averaging 1.6 Pa 
with a range of 0.4 Pa to 4.4 Pa.

The results of this study show that garage/house air
exchange is significant and can be an entry point for
pollutants from the garage and vehicles.

Until the completion of modeling and data analysis, it 
is not possible to state whether this leakage will cause
major health effects, and whether attached garages will
have to be treated differently to reduce automobile
pollutants from indoor air.

Implications for Building Industry

Figure 1: Percent of House Air Leakage Through House/Garage Interface
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Housing Research at CMHC

Under Part IX of the National Housing Act, the Government of
Canada provides funds to CMHC to conduct research into 
the social, economic and technical aspects of housing and 
related fields, and to undertake the publishing and distribution 
of the results of this research.

This fact sheet is one of a series intended to inform you of 
the nature and scope of CMHC’s research.

OUR WEB SITE ADDRESS: www.cmhc-schl.gc.ca

Although this information product reflects housing experts’ current knowledge, it is provided for general information purposes only. Any reliance
or action taken based on the information, materials and techniques described are the responsibility of the user. Readers are advised to consult
appropriate professional resources to determine what is safe and suitable in their particular case. CMHC assumes no responsibility for any
consequence arising from use of the information, materials and techniques described.


