
A whole house fan is a fan installed in the ceiling to help quickly 
cool the house by drawing air into the house through open windows 
on summer mornings and evenings when the outside temperature 
is lower than the indoor temperature. Ideally, the air should be 
ducted to exhaust outside, not into the attic space. During the winter 
months (and in summer when the air conditioner is running), the 
whole house fan is not used. At those times, it represents a potential 
energy loss because it is essentially a large, uninsulated hole in the 
ceiling. Since standard fan louvers do not insulate or seal tightly, a 
cover should be constructed or purchased to air seal and insulate this 
hole from the attic side, the house side, or in case of very hot or cold 
weather, both sides. Homeowners must remember to remove cover(s) 
before operating the fan and to replace cover(s) during seasons when 
the fan is not in use.

.

When a whole house fan is installed.

of air from the home and, if windows are 
not open, it can easily backdraft a fireplace 
or combustion appliance located in the 
home or attic. Some localities will not 
permit a whole house fan to be installed if 
a furnace is located in the attic or if there 
is a combustion appliance in the home that 

attic or the inside of the home unless the 

appliance so that it obtains combustion 

house fan should be ducted to the outside 

the house.

Duct shafts, utility penetrations, knee 

or unconditioned space are sealed.
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Your exterior walls may have a surprising number of holes in 
them—for plumbing pipes and vents, electrical wires and conduits, 
electrical fixtures, clothes dryer ducts, and exhaust fans. Holes may 
also have been drilled through the top and bottom plates; ideally, 
these were caulked and sealed during construction as these areas are 
nearly impossible to get to later, unless drywall or exterior sheathing is 
being replaced. Your contractor will caulk penetrations through walls 
from the exterior and interior. An ideal time to seal the drywall to the 
subfloor is when walls are being painted and baseplate trim is removed 
(just pull back the carpet) or when floor covering is being replaced. 

be accessible during construction of new 

interior wall sheathing is being replaced. 
Electrical switches and outlets can be 
accessed any time.

Unsealed penetrations can be a pathway 
for dust and pests to enter the home. 

be sealed if the top plate is in the plane of 
an intended air, smoke, or fire separation 

Duct shafts, utility penetrations, knee 

unconditioned space are sealed.

CAULK

CAULK

bathroom make sure you seal and 
insulate behind the tub or shower, 

foam gaskets between electrical outlets 
or switches and their 

plugs into the outlets to 
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Fireplaces have many potential areas of air leakage. Air sealing 
and insulation are often missing from the enclosure that forms a 
prefabricated fireplace. There are often unsealed air gaps around the 
flue and the surround. Flue dampers are not airtight, allowing air to 
escape up the chimney even when no fire is burning in the fireplace 
(BSC 2009). A fireplace can actually waste more heat than it creates 
(Iowa Energy Center 2008). 

Even if you close the fireplace damper and it leaks just a little, a lot 
of warm air from your home will be drawn up the chimney and be 
replaced by cold air leaking into the house. If you use the fireplace, 
follow these air sealing tips: (Iowa Energy Center 2008)

Every year, have the fireplace and chimney inspected and cleaned 
by a certified chimney sweep. 

Check the seal of the flue damper with an incense stick or piece of 
burning paper. Seal around the damper assembly with refractory 
cement, but don’t seal the damper closed. Replace warped or 
missing dampers.

Use a removable plug like a chimney balloon that you insert in 
the chimney above the damper and inflate to plug air leaks when 
you’re not using the fireplace. If  you forget to remove it before 
starting a fire, it will react to the heat and quickly deflate. 

Install tight-fitting glass doors. 

Make a tight-fitting air barrier to cover the fireplace opening 
when not in use from rigid board insulation and plywood edged 
with pipe insulation (Iowa Energy Center 2008).

Consider installing a sealed, natural gas or propane fireplace 
insert. These inserts are sealed combustion and do away with 
door and flue leaks.

At any time.

An open, unsealed fireplace carries risks of 

ash into the home. A sealed fireplace with 
its own combustion air intake is preferred. 
Homes that use gas or wood fireplaces 

Studies Show
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At any time.

and gases that must be kept out of the 

common walls and ceilings.

garage and conditioned spaces.

For occupant health and safety, the garage should be completely air 
sealed from the living areas of the house. When the garage is beneath a 
second-story living space, the gaps created by the floor joists spanning 
both the living space and the garage must be blocked off and sealed. 
If the air handler for a central furnace must be located in the garage, 
it should be in an air-sealed closet with its own air intake, so that it is 
not drawing garage air to circulate through the house. 

If you have an attached garage, expect your contractor to visually 
inspect for cracks or improper sealing of the walls separating the 
garage from the home, to test the seal tightness of doors linking the 
garage with the rest of the home, to test carbon monoxide levels in the 
house, to measure interface leakage between the garage and house, 
and to determine what size garage exhaust fan, if any, is advisable. 

Steps to a Healthier Garage – eliminate, isolate, ventilate.

Keep in mind the following:

1. Your very best option is to build a detached garage.

2. If  that is not possible, try removing or isolating pollutants. Park 
cars, mowers, etc., outside. Do not let cars or mowers idle in the 
garage (and of course never start them with the garage door 
closed). Start gas-powered mowers, leaf blowers, etc., outside. 
Store paints, solvents, and other chemicals in tight containers. 

Your contractor can assist you with the following recommendations:

3. Seal all penetrations through the common wall and ceiling. Use 
gaskets, airtight drywall technique, etc., to make the common wall 
and ceiling airtight.

4. Seal ducts located in the garage. (Avoid locating supply or return 
registers in the garage when remodeling.) 

5. Install a self-closing, insulated, metal, fire-rated door with a good 
weather seal between the living space and the garage. 

6. Install a passive roof vent to keep the garage at a negative pressure 
in relationship to the house. If  needed, install a timed exhaust fan 
that vents to the outside.
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with drywall that is sealed to the top and bottom plate with a bead of caulk. 

Studies Show

furnace ductwork was located in the garage and where the garage was 

infiltration into the houses was through the common wall between the 
garage and house. A Minnegasco study measured typical leakage at an 

with pieces of wall board and spray foam.
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When comfort complaints or high utility 
bills warrant it; if an infrared camera 

to be a source of high leakage.

and insulated, moist air from the home 

and condense on the coldest surface it 

Insulation is installed to maintain 
permanent contact with underside of 

Cantilevered floors, second-story bump-outs, and bay windows are 
another area in the home that is often lacking proper air sealing. 
The floor cavity must be filled with insulation with good alignment 
(i.e., that is completely touching) the underside of the floor. The 
interior and exterior sheathing needs to be sealed at the framing 
edges. Blocking between floor joists should form a consistent air 
barrier between the cantilever and the rest of the house. Continuous 
sheathing, such as insulating foam sheathing, should cover the 
underside of the cantilever, and be air sealed at the edges with caulk. 

wall junction.
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The rim joist (also called a band joist) is the horizontal beam that 
rests on top of the foundation wall or between floors. The floor joists 
are attached to or run parallel with it. Rim joists are a particularly 
troublesome area for air leakage. Several framing components 
(foundation wall and sill plate or top plate, rim joist, and subfloor 
above) need to be connected and sealed to form a continuous air 
barrier. Your contractor will inspect this area and, if  needed, air seal 
and insulate along the joints where the floor joists meet the rim joist 
and the rim joist meets the subfloor. The rim joist can be air sealed 
and insulated with caulk and batt insulation, or rigid foam cut to 
fill the space between each floor joist and sealed in place with spray 
foam. Another option is to spray high- or low-density urethane 
foam at each joist bay to cover the foundation wall-top plate-rim 
joist-subfloor connections. 

the sill plate, where the sill plate meets the rim joist, and where the rim joist 

can be done in conjunction with finishing 
the basement, when insulating the 

surface in wintertime; condensation can 
form there if it is not properly insulated. 

be installed to minimize entry of soil gases 

plate is sealed.

Corners and headers are insulated.

an air barrier.
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Studies Show

house with rigid foam insulation, adding insulation, upgrading his furnace, 
and replacing windows but his house was still drafty and his utility bills 

recommended plugging leaks in the crawlspace and rim joists; adding joist 

Your contractor will seal the seams of the subfloor plywood panels 
if  they are accessible. The contractor will also seal all holes that go 
through the basement ceiling to the floor above, such as holes for 
plumbing, HVAC ducts, and furnace vent pipes if  the furnace is 
located in the basement.

If  your house’s foundation is a slab, your contractor can check 
for and seal air leaks where the sill plate meets the foundation. If  
your home has an unvented crawlspace your contractor will check 
the foundation for cracks and holes that may need sealing. The 
crawlspace access hatch should be weather stripped or gasketed. If  
the crawlspace floor has exposed earth, this should be covered with 
Class I vapor retarder with overlapping joints that are taped.

or weather stripping around the hatch edges. 

connecting the foundation wall, sill plate, 

ICC Docket No. 13-0550
CUB-City Exhibit 1.2

35



When windows are installed in a new house, the rough opening (the 
space left for the window) is typically 1.5 to 2 inches larger than the 
window frame to give the installer room to install, plumb, and square 
the window. The same is true of doors. Your contractor can properly 
seal around the existing windows by removing the interior trim and 
filling the rough opening with non-expanding foam or backer rod and 
caulk. A simpler but more visible alternative is to leave the interior 
trim in place and seal around it with a clear silicone caulk or paintable 
latex caulk with silicone. Replace any cracked or loose panes. Consider 
replacing older, single-pane windows that show signs of leakage, water 
damage, or condensation with new double-pane windows installed 
with proper air sealing and flashing.

Windows and doors should be weather stripped. See the DOE Energy 
Savers website for a comprehensive description of different types 
of caulking and weather stripping material www.energysavers.gov/
your_home/insulation_airsealing/index.cfm/mytopic=11260.

Older homes often have double-hung windows with chases hidden in 
the wall for counter weights. Access these chases by removing the side 
trim or by going through access ports along the sides of the window.  
If the window is replaced, the weight should be removed and the 
chases filled with insulation and sealed. If you have old windows with 
working pulleys, the pulley holes can be air sealed but kept usable with 
plastic caps called pulley seals. Doors should be self-closing and have 
a tight fitting sill.

Any time.

to condensation and related mold growth. 

Space between window/door jambs 
and framing is sealed.

Studies Show

air sealing showed that windows 

/
m . When the gap was caulked from 
the interior side of the wall, the 

/m (Stovall et al. 2007).

for windows and doors to fill the 
and gasket or weather stripping 
around doors. Caulk around trim.
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Common walls between units in multi-family housing (e.g., 
townhouses, duplexes, and apartments) should be constructed as 
airtight assemblies for sound, smoke, fire, and air quality control. 
However, experience has shown that these common walls can often 
be significant sources of air and heat loss if gaps or cracks exist in the 
connections between each unit’s walls. Your contractor can determine 
whether this is a significant source of air leakage in your home.

To reduce air leakage, this assembly should be air sealed at all 
boundaries. Your contractor will seal wood frame walls with 
fireproof spray foam (EPA 2008). Masonry block party walls, which 
form “chimneys” because of their porosity and open cores, can be 
air sealed with two-component urethane foam, which also reduces 
sound, odor transfer, and dust, insects, and moisture entry 
(Braun et al. 1995).

Because these walls are fire-rated assemblies for each unit, acceptable 
materials for air-sealing common walls can vary significantly 
around the country. Your contractor will confirm with local code 
officials which material is preferred for fire safety reasons, prior 
to retrofitting. The contractor will seal all plumbing penetrations 
through the drywall surface of common walls with fire-rated sealant 
materials (BSC 2009).

Seal air gaps 
between two framed common 
walls (Source: Energy Services 
Group, from EPA 2008)

and should be air sealed and properly 
blocked to minimize fire spread and entry 
of air, moisture, and pests.

Air barrier is installed in common 
wall between dwelling units.
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more energy than any other sector 

transportation and industry. 
Fortunately, the opportunities to 
reduce building energy use—and 
the associated environmental 

buildings through innovative new 
technologies and better building 
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Research and development of 
the next generation of energy-

and equipment
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building methods to optimize 
building performance and savings
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