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the effects of environmental pollutants such as 
organic solvents are more pronounced. 

Excess humidity, combustion gases and solvents 
are continually being released as a side effect of 
occupancy, and since the modern building 
envelope traps them all, they must be removed 
by ventilation. The degree of ventilation 
required is directly related to the efficiency of 
the building envelope and therefore the period 
of construction or renovation. In homes built or 
extensively renovated within the last 30 or so 
years, HRV’s and Energy Recover Ventilators 
(ERV’s) as described in Unit 8.1 of the HVAC 
module of this course are the preferred 
method. 

In the wall assembly portion of the building 
envelope, potential damage from water and 
water vapour is countered with measures 
previously described in Unit 2. In areas where 
there is a large air space in the building 
envelope, notably roof assemblies and 
crawlspaces, temperature differentials and 
moisture-related problems are managed by 
ventilation. 3.2 Roof Spaces 
Attics 

Attic ventilation has moved from being an area 
of little concern to being a vital necessity. As 
already stated, changes to materials, building 
practice, and lifestyle, have resulted in 
increased moisture levels in attics and greater 
temperature differentials between attic spaces 
and the interior of homes. A number of other 
factors can contribute to attic moisture: 

 Poorly sealed electrical boxes and holes 
for electrical wiring may leak warm, 
moist air into an attic, as can improper 

or missing seals around flues and 
chimneys 

 Fixtures that penetrate into attic space, 
such as recessed lights and ceiling fans, 
can be leaky 

 Ductwork that passes through the attic, 
particularly from kitchen and bathroom 
exhaust fans, carries pressurized air 
that is both warm and humid. If joints in 
the ducts are not sealed, that air is 
forced into the attic. The ducts must 
also be insulated to prevent 
condensation from forming both on the 
inside and outside 

 Some older attics with retrofitted 
insulation may never have been 
provided with vapour barriers, or have 
vapour barriers that have broken down. 
Such attics will experience direct 
moisture migration from the space 
below 

 On occasion, an inspector may 
encounter an amateur exhaust fan or 
dryer vent installation that vents 
directly into an attic space or is ducted 
to a roof vent meant for passive attic 
venting. It is recommended that the 
inspector ensure that all exhaust fans 
not only operate but also exhaust out of 
the home as it is common draft flappers 
become seized, draft hoods are 
obstructed, or vent lines are 
disconnected 
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Fig. 3-4 Incomplete Fan Installation      
Image Source: CIHI 

Excessive moisture levels in an attic can cause a 
range of problems. Aside from the potential for 
decay of wood and wood products caused by 
dampness, loose fill, batt and blanket insulation 
loses R/RSI value if exposed to moisture, as do 
some foam insulations. Some types of insulation 
recover if allowed to dry out, but other types 
such as cellulose become compacted and less 
effective. Whatever the cause, damaged 
insulation promotes more heat loss and the 
process accelerates. 

If insulation cannot dry out before it is re-
wetted, those types that incorporate organic 
compounds may become mouldy and the same 
process that allowed moisture from living space 
to enter the attic can permit contaminants to 
enter living space. 

 

 

 

When relatively warm and humid attic air 
encounters a surface cold enough to reach the 
dew point, condensation or frost will develop, 
especially at night in the winter months. When 
sunlight warms the roof the frost melts and the 
resulting water drips onto the surface below. 
This phenomenon is sometimes known as “attic 
rain” and may recur daily for some time. 
Because successive droplets tend to fall in the 
same spot, insulation becomes wetted and 
ceiling finishes may show staining where 
fasteners penetrate the vapour barrier. It 
should be noted that during extreme cold 
weather events (-20 Celsius and colder), many 
well vented attic spaces may exhibit frost on the 
roof fasteners. An inspector will need to use 
their judgement to decide if the frost is due to 
poor ventilation or a cold weather period. 
Searching for water droplet marks on insulation 
and trusses / rafter ties will help to indicate 
poor ventilation.  

Fig. 3-5 Frost on Sheathing and Fasteners     
Image Source: CIHI 
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Metal surfaces reach the dew point first, so 
hardware items in the attic such as truss plates 
(commonly called gang nails) and exposed nail 
shanks attract frost which can corrode the 
metal as well as cause repeated wetting. In 
northern areas, wind-driven fine snow and “ice 
fog” can sometimes accumulate on insulation 
below roof vents or adjacent to soffit vents and 
cause localized wetting of insulation and 
framing.  

Ventilation is a practical way to ensure that 
excessive moisture is removed before it can 
cause problems. This is usually done adequately 
by means of passive ventilation consisting of 
vents located at or near the peak of a roof 
coupled with vents incorporated into the soffits 
of the roof. If it is not possible to ventilate the 
soffit, vents may be located in the lower portion 
of the roof. With gable-style roofs, the vents 
may be located in the gable ends. 

Fig. 3-6 Ridge Vent Profile      
Image Source: Cedar Shake & Shingle Bureau 

 

 

 

Fig. 3-7 Passive Vents on Ridge & Lower Roof     
Image Source: CIHI 

The requirements for venting are contained in 
NBCC Section 9.19 Roof Spaces. Here are the 
key points for passive vents: 

1. If the roof slope is 1:6 (2/12) or steeper, 
the free vent area must equal at least 
1/300th of the insulated ceiling area 
below. 

2. If the roof slope is less than 1:6 (2/12), 
or the roof has no attic space, the ratio 
must be increased to 1/150th. Flat roofs 
and cathedral ceiling roofs have no attic 
space. 

3. Flat roofs and cathedral roofs must 
have free flow through each joist space, 
either by means of continuous venting 
at both top and bottom, or by means of 
providing a 1 ½”/38mm cross-flow 
space above the joists. 

4. No less than 25% of the total ventilation 
area required must be located at either 
top or bottom (an even balance is 
preferred). The ventilation should be 
equally distributed around the building. 

5. The area of an individual vent is known 
as the “net free area” and is marked on 
the vent; it is not the nominal size of 
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the vent. Vents must comply with 
CAN3-A93-M, “Natural Airflow 
Ventilators for Buildings”. 

In order for passive vents to work, there must 
be enough clearance for unrestricted air flow. In 
general, the minimum clearance between 
insulation and sheathing must be 2 ½”/63mm, 
but this is often not possible where the roof 
slope meets the exterior walls, as the insulation 
over the wall plates would be too thin to be 
effective and ice damming would result (see 
Unit 7 of the Roofing module). In these areas, 
baffles are used to create a 1”/25mm air space 
between the insulation and roof sheathing that 
links the soffit vents to the attic space.  

The baffles must extend at least 2”/50mm 
above the insulation, and their cross-sectional 
area must equal that of the soffit vent net free 
area (see NBCC 9.19.1.3.). In practice, this is 
achieved by installing a baffle in every third 
rafter or truss bay if spacing is 16”/400mm O.C. 
and every other one if spacing is 24”/600mm. 

The effectiveness of attic ventilation can be 
improved through the use of wind-actuated 
turbine ventilators (“whirligig / whirlybird” 
type), or by the use of thermostatically 
controlled fans. Both of these types can also 
reduce the load on air conditioning systems by 
removing waste heat from the attic, possibly 
extending the life span of some roofing 
materials as well. Images and more information 
on attic ventilation, both active and passive, 
may be found in Unit 7.6.2 of the Roofing 
module of this course. 

Other roof spaces 

Not all roof spaces are required to have 
ventilation. Gambrel and mansard roofs do not 
require ventilation in the lower, steeply sloped 

portion of the roof, the inside face of which is 
usually an insulated interior wall. However, the 
upper portion must be ventilated to the same 
standards as other roof spaces (NBCC 9.19.1.4.). 
This may be done with roof-mounted vents at 
the ridge and lower edge of the upper slope, or 
by incorporating a continuous lower vent where 
the two slopes of the roof intersect. 

Fig. 3-8 Lower Portion May be Unvented    
Image Source: Canada Mortgage and Housing 
Corporation (CMHC) 

An option is; to use standard soffit ventilation 
and ensure that there is adequate air flow 
across the transition point via appropriate 
framing, coupled with baffles as needed. 

Another exception to the requirement for 
ventilation is made for roofs where the 
insulation is of a type that cannot absorb water 
or pass water vapour, and completely fills the 
cavity between ceiling and roof sheathing. In 
practice this means that closed-cell foam 
insulation is sandwiched between two surfaces, 
for example a Structural Insulated Panel. 
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Fig. 3-9 Structural Insulated Panel (SIP)      
Image Source: APA 

This has been interpreted to include flat roof or 
cathedral ceilings with cavities fully foamed on 
site and such assemblies have passed 
inspection; however some issues have arisen – 
see NBCC Note A-9.19.1.1.(1); current best 
practice is ventilate the assemblies. 

An alternative to ventilation exists, and that is 
to turn the attic or roof space into a 
“conditioned space” by using sprayed foam 
insulation on the underside of the roof 
sheathing, as opposed to insulation and vapour 
barrier on the ceiling. The attic or roof space 
thus becomes part of the conditioned 
environment in the rooms below.  

The foam insulation takes over the function of 
the vapour barrier as well as providing the 
required insulation. If this technique is 
employed, exposed rafters or truss chords 
should be encapsulated to eliminate thermal 
conductive paths and water vapour uptake. The 

insulation must be applied to gable ends walls 
as well as the roof slope. 

This approach can be used in any attic space but 
is particularly appropriate in restricted spaces 
such as those found in scissor or parallel truss 
roof frames, especially those where the ceiling 
slope is too steep for loose-fill ceiling insulation. 

Fig. 3-10 Sprayed Foam Roof Decking     
Image Source: CIHI 

Attic spaces large enough to be entered must 
be made accessible by an attic hatch. 
Specifically, the requirement is that an attic 
space that is at least 39”/1m wide or long, with 
overhead clearance of 2’/600mm or more and 
an area of 32 ft²/3 m² must be served by a 
hatch opening that is at least 2’/600mm square.  

If the attic is continuous over more than one 
residence, the size must be increased to a 
minimum of 1’-10”/550mm by 3’/900mm. The 
hatch must be equipped with a gasket to stop 
air leakage, and must be insulated to match the 
required level of attic insulation; this is normally 
done with several thicknesses of rigid foam 
insulation. Good practice is to equip the hatch 
with hook and eye fasteners on at least two 
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sides that compress the gasket and prevent air 
pressure differences from lifting the hatch. 

Summary: 

 Roof spaces are a frequent problem 
area because they may enclose large 
volumes of moist air 

 The moisture may condense, damaging 
wood, hardware and exposed insulation 

 The practical solution is to remove 
moisture through ventilation 

 Some spaces are too small to enclose 
significant volumes of humid air 

 Some types of roof construction, 
notably factory-built SIPs, are exempt 
from ventilation requirements  

 Spaces that require ventilation require 
inspection and hence adequate access 

NBCC Reference: Section 9.19. Roof Spaces 3.3 Crawl Spaces 
Crawl spaces occur under many buildings. While 
most homes recently built have full basements, 
it was not uncommon for split-level homes of 
the 1960’s and 1970’s to be built with the area 
under the lower portion of the split as a crawl 
space, to be used for storage and some 
mechanical systems. Crawl spaces are also 
routinely found under recreational properties, 
modular homes and additions. Crawl spaces are 
classified as heated or unheated, and the 
requirements for each are rather different. 

Heated crawl spaces 

A crawl space is considered to be heated if it is 
contiguous with a heated area such as an 
adjacent full height basement. If it is a separate 
area, it is considered to be heated if the space 
acts as a hot air plenum, or if it contains heating 

ducts that are not insulated. These crawl spaces 
do not have specific ventilation requirements 
beyond those required for basements, but the 
walls must be insulated and provided with both 
an air barrier and vapour barrier consistent with 
the requirements of NBCC Section 9.25. Heat 
Transfer, Air Leakage and Condensation 
Control. If the insulation could be damaged by 
water, it must be kept 2”/50mm above the 
crawl space floor (NBCC 9.25.2.3.(4)). 

In a crawl space soil moisture is usually the 
main contributor to elevated humidity and 
condensation, so a ground cover is required to 
block moisture migration into the space, 
whether the crawl space is heated or not. In a 
heated crawl space, the ground cover is 6 mil / 
0.15 mm polyethylene, sealed to the outside 
walls and weighted down over its entire surface 
or covered with at least 2”/50mm of concrete 
per NBCC 9.18.6.2.  

Fig. 3-11 Heated Crawl Space      
Image Source: CIHI 

 

 

 


