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YOUR HOME, YOUR HEALTH AND THE ENVIRONMENT

Renovating the Healthy Way

Every year, more than a million

Canadians renovate their homes. Changing
lifestyles and an aging housing stock have
contributed to the growing trend—more
money is now spent each year on renovation
than on new home construction. With all
that renovation activity, it's important that it
be done in a way that will do the occupants
and the environment the most good—now,

and in the future.

Our homes have a major effect on our
health, and on the health of the world
around us. Everything that goes into our
homes has a significant effect on us and on
our environment. The decisions we make
when we renovate can have effects that will
last for decades.

The materials and techniques you use when
you renovate can contribute to your family’s
well-being. Your choices can reduce fuel and
energy costs, conserve natural resources, and
minimize pollution and waste. Or your
decisions could adversely affect your family’s
health, cause needless use of energy and
natural resources and create a source of
pollution and waste.

What makes the difference? From

a personal point of view, it could be
paying special attention to the ways your
renovation affects the air quality in your
home, or incorporating adaptable living-
working space into a modified layout.

From an environmental point of view, it
could be as simple as choosing a water-
efficient toilet when you renovate your
bathroom or putting extra insulation in
the walls when you finish your basement.

Whether youre working with a professional
renovator or doing the work yourself, you
can make the difference by renovating the
healthy way. The Healthy Housing Renovation
Planner will show you how. It provides
practical information on renovation

products and materials, techniques and
technologies and the “Healthy Housing”
choices you can make. With a greater
understanding of the links between your
home, your health and the environment

and planning for a healthier future, you will
have a a more comfortable and enjoyable
living environment for years to come.

Healthy Housing

Through Healthy Housing, Canada
Mortgage and Housing Corporation
(CMHC) promotes improvements in
designs, techniques, technologies, products
and materials that will result in the
construction and renovation of housing
and communities that are:

* healthier for occupants
* more energy-efficient
*  more resource-efficient

* healthier for the global environment
in the long term

* more affordable to create, operate
and maintain

Contributing to Occupant Health
Health Canada says indoor air quality

is a significant issue. Reducing levels of
pollutants in household air to minimize
health risks should be a guiding principle

in both new and renovated housing.

This can involve choosing building
materials with low emissions and techniques
that can minimize irritants to the eyes,
noses, skin and lungs. This is called “source
control,” and you'll read more about it in
see Chapter Two: Let’s Clear the Air! It can
also involve supplying better “controlled”
ventilation, which can be part of your
renovation project (see Chapter Four:
Heating, Cooling and Ventilation).

The renovation choices you make contribute
to your well-being in other ways. You may
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HOW TO USE THE HEALTHY HOUSING RENOVATION PLANNER

The Healthy Housing Renovation Planner is a step-by-step workbook to planning a healthy renovation.

Chapter One explains the links between your home, your health and the environment. It presents the
key principles of Healthy Housing—contributing to occupant health, reducing energy consumption,
conserving natural resources, minimizing environmental effects and balancing cost and practicality.

Chapter Two discusses the health effects of indoor air quality, with special attention to environmental
hypersensitivities. A Home Health Checklist guides you through your home to help you identify

sources of air quality problems—and solutions to them.

Chapter Three discusses the importance of up-front planning, walking you through the things you
should think about before you begin your project. It describes the “house as a system”, how you can
renovate according to Healthy Housing principles and how you can get the most for your renovation
dollar. Chapter Three will help you determine whether you have the skills and the time to do the job
yourself. If you decide to hire a professional, Chapter Three gives you the information you need to
choose the renovator who is best for you. The chapter also discusses the critical importance of a
written contract, insurance, building codes and by-laws and ways to minimize inconvenience while

a project is under way.

The rest of the Renovation Planner deals with typical renovations, both large and small. In each chapter,
you'll find several steps to help you plan a healthy and affordable project. Each chapter is divided into
sections that will help you gather the information you need to make practical choices:

* What Are the Issues>—the key issues involved in the renovation; the reasons you are renovating
and the principles to consider

* Taking Stock—inspecting the part of the house you're renovating, noting the key elements,
materials, condition and other details

* What Are the Options>—strategies for making changes, and the components and
materials available

* Making a Plan—stating what you hope to achieve, making a list of materials and estimating cost

There are charts and checklists throughout the Renovation Planner so you can record your
observations and your choices. Project planning worksheets help you assemble all the parts of
the puzzle in one place. Lists of publications provide you with additional information on the
subjects discussed.

Throughout the Renovation Planner we use the Healthy Housing symbol shown here to point out
topics and tips that can make a special difference. This symbol helps you plan the healthy way—for
a renovation that will be good for you, good for the environment, and that will make good
economic sense.

p S
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want to make changes—such as reinforcing
walls now so you can add grab bars later or
allowing for wheelchair clearance through
doors—that will keep your house physically
accessible as you grow older. You may wish
to renovate for built-in convertibility as your
family’s needs change—for a home office or
a self-contained suite, for example.

Reducing Energy Consumption

Partially due to Canada’s climate extremes,
we are among the world’s heaviest energy
users. More than 20 per cent of our energy
use goes to building, heating, cooling and
operating our homes. That adds up to a
big energy bill for you to keep your house
supplied with heat, light and power. It also
adds up to a huge drain on the country’s

energy supplies.
Through the R-2000 Program, industry

and government have developed technical
requirements and a program to support
testing and registration of new homes that
meet a high standard of energy efficiency
and environmental performance. Natural
Resources Canada is assisting industry in
the ongoing development and operation

of the R-2000 Program.

In an older home, you can reduce the
amount of energy you use by incorporating
energy-efficient materials and techniques in
your renovation plan. You can renovate to
save energy, increase comfort and improve
durability. You can install high levels of
insulation, use air and vapour barriers, and
seal the cracks where air leaks in and out,
while ensuring adequate ventilation. All of
this can reduce your energy bill significantly.

Some of the energy consumed by your
home is built right into the house. This

is called “embodied energy.” Researchers
estimate that manufacturing, transporting
and installing the materials used in building
a house can consume as much energy as you
would use to operate it for 30 years.

Embodied energy can be reduced by
carefully choosing your building materials.
Ceramic floor tiles, for example, require less
energy to manufacture than carpeting. If
you install ceramic tiles in your renovated
room instead of carpeting, they’ll last
longer, and you'll save the energy it would
have taken to replace the carpeting several
times over.

Conserving Natural Resources

Making your renovation healthier also
means wise use of resources. Choosing
building materials made from recycled
wood, metal or plastic can reduce the
amount of natural resources harvested.

If you can refurbish or reuse the old sink,
bathtub, cabinets, doors or fixtures you
remove in the demolition stage, you can
spare the natural resources required to make
new ones, and stretch your renovation

budget further.

Taking care to use “leftover” lumber and
other excess materials during the building
process can also help reduce resources
used—residential construction accounts for
approximately 12 per cent of all waste sent

to landfill annually.

You can reduce water use significantly

by choosing water-saving appliances and
fixtures when you renovate. Several types of
toilets, dishwashers, washing machines and
shower heads on the market use much less
water than conventional units. You can also
install a cistern to collect water for watering
your lawn or garden.

Minimizing the Effect on the Environment

Making renovation choices that will help
you reduce energy and natural resource
consumption will minimize the effect of
your home on the environment. You can
also reduce pollutants generated in the
operation of your home, and reduce
“greenhouse gas” emissions, by improving
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energy efficiency and reducing fossil Balancing Cost and Practicality

fuel consumption. You can install a high- Renovating with Healthy Housing in mind

efficiency furnace that gives off fewer makes sense, but only if it's practical and

combustion gases. You can avoid adding affordable. There are growing numbers

of healthy and energy-efficient building

products on the market, and in many cases,

to toxins to our water and land by safely
disposing of paints, stains and chemicals,
for example.

WASTE NOT, WANT NOT

Home renovation, like other forms of construction, generates waste. Talk to

your renovator about strategies to reduce, reuse or recycle materials. You'll 1
find you can cut down on waste and consumption of resources throughout

your renovation project, but it is easier to plan for it at the design stage.

As you clear out the areas that will be renovated, have a garage sale and sell or
give away old furniture or appliances instead of just throwing them out. Many
materials such as old windows or cabinets may be perfect for use at someone’s
cottage, for instance. You can have different receptacles for different types of
materials, such as wood and packaging, to make it easier to recycle while work
is under way.

Almost all the excess materials your renovation produces can be recycled today.
However, not all municipalities have facilities for recycling every type of material.
If in doubt, ask your municipality what materials its recycling program can
handle, or to recommend private recyclers if it does not deal with demolition
and construction waste. Here are some suggestions on making better use of

building materials.

* Buy kiln-dried lumber and store it in a sheltered place to reduce waste from
warpage and shrinkage.

* During demolition, save old lumber that’s suitable for reuse in the
new construction.

* Use off-cuts for bridging, blocking and other construction details, or cut them
up for fireplace kindling. (Do not burn treated lumber.)

*  Buy materials in bulk where possible, or ask suppliers to use a minimum
of packaging.

* Save and recycle materials such as corrugated cardboard, plastics and drywall
through your municipal program or private recyclers in the area.

* Use leftover paint as a primer coat on your next paint job or take it to a paint
recycling facility. These are becoming more common in large communities.

A concerted waste-control effort can substantially cut down the amount of energy,
resources and money your project consumes. And reducing the amount of waste
you send to the dump can also slash your hauling and dumping expenses.
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making the health choice doesn't cost
more—it may even cost less.

In other cases, there is a trade-off involved
and a decision to make. High-efficiency
appliances, for example, may cost more than
ordinary models, so you have to pay more
up front. However, the savings on your
utility bills over the next few years may
more than make up the difference. If the
most energy-efficient appliance is out of
your budget range or impractical for you,
choose the next-best solution that works
for you.

When balancing performance and cost,
remember that a healthy renovation choice is
not only an investment in your home, but
also an investment in your health and in the
environment.
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LET'S CLEAR THE AIR!

A CMHC study shows that one in four
Canadian households has someone with
allergies or a breathing problem. Indoor air
quality is a significant source concern for
Canadian homeowners, and concerns has
grown in recent years. Health problems such
as asthma, allergies and recurring respiratory
ailments are becoming commonplace.

Health problems can be caused by a number
of things, but for people with breathing
problems, air pollution is a major concern.
Canadians spend more than 90 per cent

of their time indoors. Just as outdoor air
pollution can pose health problems, the air
we breathe in our homes can pose even
greater problems.

Air exchange in older houses may cause
pollutants to remain in the home longer.
Moldy basements are common in older
houses, and aging furnaces can give off
pollutants. Some harmful materials, such
as lead paints, were used in older houses.
In newer homes, tight air sealing keeps the
heat in and reduces energy consumption—
but without a properly installed and
maintained ventilation system pollutants
are not exhausted from the house.

When you plan a renovation, you have a real
opportunity to change some of the things
in your house that may harm your health.
At the same time, bringing new materials
into your home can actually add pollutants.
Before you begin, it’s a good idea to think
about any existing health problems in your
household, changes to the house that could
ease the problems and renovation choices
that might make existing problems worse,
or cause new problems.

Who's at Risk?

The people most vulnerable to indoor
pollutants are those whose natural defences
are weak or compromised, especially if they
spend a lot of time in the home. Those

with high sensitivity to household

pollutants include:

* infants and young children
* elderly people

* pregnant women

* people with respiratory ailments such

as asthma

*  people with medical disorders or
chronic illness

* people with allergies
*  smokers
* people with nutritional deficiencies

* people who are heavy consumers of
drugs or alcohol

Many of the most common household
pollutants can affect anyone, and some, like
carbon monoxide, can even kill you if you're
exposed to high concentrations. However, in
general, we can divide the population into
three groups.

* Normal risk: Average people who have
no known sensitivities to chemicals or
biological irritants in small amounts
and spend much of their time out of
the house.

* High risk: People with known
sensitivities such as allergies, respiratory
ailments or reactions to chemicals and
those who are at high risk because they
spend a lot of time in the home, such as
children, homekeepers, elderly people

and those who are ill or infirm.

* Hypersensitive: People who have a high
sensitivity to a number of gases and
materials, even at very low levels of
exposure—these people need to take
special measures to keep irritants to a
minimum (see Environmental

Hypersensitivity).



ENVIRONMENTAL

HYPERSENSITIVITY

There’s evidence that a growing
number of people suffer from
environmental hypersensitivity
disorder. These people have severe
reactions to very small amounts of
chemicals and particles commonly
found in our air, food and water.
Hypersensitivity occurs at all ages, but
usually appears in people in their late
"20s or older. It is more common in
women. Researchers believe the
hypersensitivity is triggered by heavy
exposure to a particular pollutant at a
time when other stresses on the body
are high. Common symptoms include
extreme fatigue, weakness and
difficulty concentrating (a “foggy”
feeling), but some sufferers become
seriously ill or so disabled that they’re

forced to quit work or school.

If you or someone in your house is
environmentally hypersensitive, you likely
already know about household pollutants
and have removed them from your house or
protected the affected person from them.

Even if youe not in a high-risk group, you
may be living with some chronic or nagging
condition—a cough, for example, or hay
fever—that may be caused or aggravated by
a household pollutant. Even if no one in
your family seems to be suffering from
indoor pollution, there may still be some
materials in your house that are affecting

your health.

The health profile and house questionnaires
at the end of this chapter gives you a better
idea of health problems your family might
have that could be affected by your home’s

LET'S CLEAR THE AIR! @

indoor environment. The profile and
questionnaire helps to you pinpoint
problems your renovation can target.

The Family Health Profile provides space to
list all the members of your family and any
chronic health problems or symptoms.

The Air Quality Questionnaire uses a
“sniff test” to identify gases, molds and
other contaminants: you enter the house
after being outside and pay close attention
to what you smell.

The Home Health Checklist helps

you carry out a full inspection of the
house, area by area, looking for signs of
contamination, which are often quite visible.
Check off the problem areas you find and
add any that aren’t on the list.

Household Pollutants

Household pollutants can trigger reactions
for people with asthma and other chronic
respiratory conditions, and may cause or
affect other health problems as well. One
particular contaminant may cause some
symptoms, in other cases, the effects are
less direct. Indoor pollutants may make
you more susceptible to disease, or may
aggravate an existing condition.

Household pollution is a health concern
because of its cumulative effect. The average
household contains gases and particles from
several different sources. While researchers
may know what effect a certain chemical
might have, less is known about the effects
of different chemicals in combination with
others, or the effects of long-term exposure.
A reaction to one chemical may sensitize
you so you'll react to other chemicals of

a similar type.

There are more than 60,000 commercial
chemicals in use today that were unknown
40 years ago, and many of them end up in
our houses. Chemicals are found in soaps
and cleaners, and in the composite and
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synthetic materials commonly used in some
turnishings and building materials. Where a
kitchen cabinet might once have been built
out of solid wood, it’s now likely made of
particleboard; where wallpaper was once a
matter of paper and paste, nowadays it may
be made of vinyl, with a factory-applied
adhesive backing.

You probably have at least one cabinet filled
with paints, solvents, cleaners, glues and
hobby materials that contain a variety of
chemicals. And there may be pollutants in
your home that you don't suspect—fumes
from a malfunctioning furnace or gas stove,
mold spores and pollens, or radon entering
the house through cracks in the basement or

from well water.

Chemicals from most building materials get into
household air through the release of gases, or “off-
gassing.” This can go on for the life of the material,
but is highest during the first few weeks or months
after installation.

The speed at which a building material off-gases is
directly affected by the surrounding temperature and
humidity. A temperature rise to 26°C from 23°C
and a humidity increase to 60 per cent from S0 per
cent can make some materials off-gas three times
more quickly. Gas emissions may be greatest in
rooms where sunlight from a window heats up the
carpeting and furniture, and where the humidity

is high.

Choose furnishings carefully for these rooms. Avoid
materials that are known sources of off-gassing, such
as urea formaldehyde-based particleboard. Remember
that new materials off-gas much more than older
ones. Keep relative humidity levels moderate (30 to
S5 per cent), not only for off-gassing, but also to
prevent mold growth.

The pollutants that may be hiding in the
nooks and crannies of your house include a
variety of chemical and biological irritants.
You may have more than one type in your
house, and they may be interacting to

produce health problems.

Health Canada has identified some
pollutants that may be possible hazards in
Canadian homes. Renovation gives you an
opportunity to get rid of some pollutants,
but you may have to deal with other
pollutants before beginning renovation.
Many of the pollutants described below are
highlighted later in the Renovation Planner.
For instance, Chapter Eight: The Basement
deals with mold problems.

Formaldehyde gas

Urea formaldehyde is the active ingredient
in urea formaldehyde foam insulation
(UFFI), which was banned in Canada in
1980 after homeowners reported health
problems. However, urea formaldehyde,
and the more stable phenol formaldehyde
resin, are still all around us. They are used
as glues or binding agents in scores of
products and materials found in almost
every home. Formaldehyde gas is pungent
and colourless. In high concentrations it
can cause symptoms such as eye, nose and
throat irritation, a persistent cough and
respiratory distress, skin irritation (on
contact), nausea, headaches and dizziness.

Sources

* composite wood products, including

particleboard, fibreboard and plywood

* furniture, cupboards and cabinets made
from composite wood products

* upholstery

* carpeting

* insulation

* paints and finishes

* glues, cleaners, waxes and other common

household products



What to do
* Choose building materials that don't

contain urea formaldehyde, for example,
solid wood instead of particleboard.

* If solid wood is not feasible because of
cost, use construction-grade (softwood)
plywood, which uses more stable phenol
formaldehyde glues, rather than
finishing-grade plywood (hardwood)
made with urea formaldehyde glues.

* Seal all exposed surfaces and edges on
materials that are manufactured with
high formaldehyde content. You can
use plastic laminates or multiple coats
of low toxicity, water-based, acrylic
sealers designed to reduce emissions
from wood, gypsum board and grout,
and to reduce the moisture permeability
of surfaces.

* Improve the ventilation in your house.

Combustion gases

Appliances that burn fuel, such as furnaces
and fireplaces, commonly leak at least
small amounts of the gases created during
combustion. However, they can emit large
amounts when the appliances are not
operating properly, or when another
appliance or system (a bathroom fan or
range hood, for example) draws air from
the house and causes normal chimney
flow to be reversed, commonly known

as “backdrafting” Gases are drawn back
down the chimney or exhaust duct and
into the house.

The most harmful combustion gases are

e carbon monoxide, which can cause
headaches, dizziness, nausea and, in
rare cases, death

* nitrogen oxides, which can damage the
lungs and increase susceptibility to colds
and respiratory illnesses
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* sulphur dioxide, which is thought
to cause, and certainly aggravate,
respiratory and pulmonary problems

* hydrocarbons such as benzene (see
What's a VOC? about volatile organic
compounds, on page ??).

Combustion gases can cause chronic, low-
grade ailments that are hard to define, or
a general deterioration of health.

Sources

* gas or oil furnaces, boilers, hot water
heaters (carbon monoxide)

* gas fireplaces (nitrogen dioxide,
sometimes carbon monoxide)

* woodburning fireplaces (carbon
monoxide, soot, complex hydrocarbons)

* gas ranges (carbon monoxide, nitrogen
dioxide, combustion particles).

What to do

* Ensure that fuel-burning appliances
(furnaces, hot water heaters, fireplaces)
have access to an ample supply of air.
Small enclosed rooms should have a
direct air supply from the exterior.

* Install a balanced ventilation system in
the house.

* Replace fuel-burning appliances with
induced-draft units, sealed units that
have their own air supply, or electric
appliances.

* Have a qualified service person check
for chimney obstructions or a cracked
heat exchanger in the furnace.

* Have your furnace maintained regularly
by a competent mechanical contractor.

* Install tight-fitting doors on fireplaces
or install an efficient fireplace insert.

* Replace older wood stoves with new,
cleaner-burning devices.

e
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* Install a quiet range hood, exhausted to
the exterior, that is quite close to the

cooking surface. This is especially
important for gas stoves.

e Install certified carbon monoxide
detectors or smoke alarms in rooms

with a fuel-burning appliance that uses

a chimney.

WHAT'S A VOC?

Many of the hazardous chemicals in modern houses
are members of a large family called volatile organic
compounds, or VOCs. These include formaldehyde
and related chemicals, benzene, xylenes and toluene,
alcohols, mineral spirits and fuels such as propane
and butane.

Many VOC:s are irritants, and can cause severe
symptoms if they are absorbed through the skin or
the fumes inhaled.

Among the most harmful is benzene, which can
cause bone marrow depression or leukemia and
depression of the central nervous system. Toluene
can produce headaches, nausea, drowsiness and
depression of the central nervous system. Xylenes
can cause dizziness, coughing, nausea, fatigue and, in
extreme cases, kidney and liver damage.

VOCs are commonly found in building materials and
furnishings, house paints, heating fuels, solvents,
waxes, polishes and many other household products.

Chemicals other than VOCs

Ozone is a strong irritant. It usually

Bleach releases chlorine, an irritating gas
which is harmful to the lungs, and some
cleaning products release ammonia.

Sources

* solvents

* paints

*  cleaners

* pesticides
*  aerosols

* electronic air cleaners and ozonators.

What to do

¢ Choose non-odorous, non-toxic
products, or don’t buy them at all.

*  Select low-emission building materials
and furnishings.

*  Store chemicals in sealed containers.

e Take leftover toxic chemicals to local
household hazardous waste collection
sites.

*  Use bleach only when absolutely
necessary. Wear respiratory protection
and ventilate the area.

e Install exhaust fans, vented to the
outside, in work and hobby areas where
chemicals are used.

* If you can detect ozone’s pungent,
sweetish smell, have your mechanical
contractor inspect the electronic unit
that may be generating it.

*  Clean filters regularly.

*  Keep ozone-generating devices out of

comes in from outdoors but can also be the house.

generated in the house by electronic air

cleaners that are not properly installed or Molds

maintained, and by portable devices used as These micro-organisms will grow almost
air purifiers. Ozone can cause coughs, chest anywhere in your house, along with other
discomfort and irritation of the nose, fungi if there is sufficient moisture present.

throat and trachea.
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They can trigger allergies and respiratory
disease, and the toxins they produce can
wear down your immune system, Ieaving
you prone to illness. Molds can grow on
most surfaces, but they need warm damp
conditions. There are many different types
of molds: one study showed 16 different

kinds in one finished basement.

Problem areas

* basement or crawl space
* kitchen (near or under sinks)
e bathrooms

* in, and under, carpet and rugs on
cold floors

*  on window frames or below windows

* in, and on, furniture against
outside walls

* inside wall cavities where there is
dampness or condensation

* in damp or unventilated storage areas

*  closets, especially ones adjacent to
exterior walls

* around plumbing leaks

* near roof or wall leaks.

What to do

* Fix basement plumbing and leaks.

* Do not store porous, absorbent
materials such as cardboard, newspaper
or books in the basement. Keep the
floors and walls clear.

¢ In winter, do not turn on the humidifier
unless relative humidity falls below
30 per cent.

* Provide better general ventilation, and
spot ventilation in damp areas.

e Insulate fresh air ducts and cold water
pipes to prevent condensation.

* Use air-vapour barriers to keep wall
cavities dry.

* Remove carpets and rugs from cold
floors, such as basements.

* Remove obstacles obstructing air flow
in damp areas.

* Eliminate piles of newspapers, clothing
and other materials in damp areas that
can give molds a place to grow.

Moisture

While moisture isn't a pollutant, both

high and low humidity in a house can cause
health problems. High moisture levels are

a good environment for bacteria, viruses,
molds, fungi and dust mites, and increases

off-gassing.

Low moisture levels can cause high dust
levels, and respiratory infections. Humidity
levels between 30 and 55 per cent are

considered best for the health of the
occupants and the health of the house.

Problem areas

* kitchen

*  bathroom

* laundry room

* basements and crawl spaces.

What to do

* Repair leaks and cracks in the
basement and eliminate all other

sources of moisture.

*  Use a hygrometer to monitor
humidity levels.

*  Provide direct ventilation with
an outside exhaust for moisture
sources such as stoves, showers and
clothes dryers.

* Do not hang clothes to dry in the
basement unless the area is well
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ventilated, with stale air being exhausted
to the outdoors.

* Install a balanced, whole-house
ventilation system that controls
moisture by bringing in drier outside
air, where possible.

*  Provide an outside area for

drying firewood.
To counter low humidity:

* Reduce ventilation or seal air leaks in
older houses.

*  Use a humidifier if necessary, but clean
it often and monitor the humidity level.

Dust and airborne particles

Common household dust can include
microscopic particles from fabrics, soil,
plants, insulation, human and animal
dander, food, dirt, paint, plastic, soot and
cigarette smoke. The mix also includes plant
pollen and spores from molds and yeast.

The particles themselves can carry harmful
chemicals, as well as dust mites (tiny insects
that live on the dust itself). Many of these
things are biological allergens that can
cause reactions ranging from sneezing and
running eyes to palpitations, internal pains
and loss of muscle control in some people.

Vacuuming hard-surface floors will remove
almost 100 per cent of dust. Vacuuming

a carpeted floor typically removes 30 to
60 per cent of the dust. However, the

act of vacuuming itself stirs up dust. To
minimize this, a central vacuum, especially
one vented outdoors, or a vacuum with a
high-efficiency filter are the best options.

Problem areas

e carpets
* upholstered furniture

L pets

* fireplaces
* smoking
* heating ducts

e doors, windows and air leaks that allow
particles to enter from outdoors

* exposed, worn or damaged surfaces on
building materials such as particleboard
or vinyl- asbestos flooring.

What to do

* Install a central vacuum system vented
to the outside.

* Install a ventilation system with a filter
for the incoming air.

* Add an effective air filter to your
forced-air heating system.

* Remove carpets or other sources of dust
and allergens.

* Reduce moisture levels causing mold
and mildew problems.

* Caulk and weatherstrip thoroughly
to prevent outdoor irritants from
getting in.

* Do without pets or build a facility
outside the house for them.

FURNACE FILTER

The furnace filter in your
forced-air heating system
protects your furnace from hair,
lint and other large particles.
The new breed of “premium”
filters protect both people and
furnaces. For more information
on high-efficiency furnaces, see
Chapter Four.
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Cigarette smoke

Cigarette smoke is a common and serious
indoor air pollutant. It contains about
2,000 chemicals, including more than

50 components known to cause health
problems, and 12 carcinogens.

The list of harmful elements includes
carbon monoxide, nitrogen oxides,
formaldehyde and carbon dioxide. Exposure
to second-hand cigarette smoke can cause
eye, nose and throat irritation, headaches,
nausea, dizziness and loss of appetite. As
well, it increases the risk of lung cancer,
aggravates asthma and may trigger a number
of other illnesses.

Sources

* smoking in the house.

What to do

*  Stop smoking in the house—the only
really healthy choice.

*  Create a separate smoking room, with
its own ventilation system and air seals
to keep the smoke from spreading
through the house.

* Install an effective ventilation system
with a supply of outside air and a
particulate filter.

Radon

Radon is an invisible, odourless gas
produced by the decay of uranium in the
soil. Mixed with other soil gases, it leaks
into houses through cracks and openings

in the basement, and then breaks down into
chemically active elements and attaches itself
to dust particles, which we breathe in.

The known health risk associated with
radon is an increased risk of developing
lung cancer. Any area can have radon,
although in some regions of the country
high radon concentrations are more likely.
The only way to determine the level of

radon in your house is to have it tested,
preferably during the winter.

Points of entry

* floor drains and sumps

* joints where basement walls and floor
come together

e cracks in basement walls and floors

* holes in the foundation wall for pipes
or wiring

* exposed earth or rock surfaces in
the basement

*  well water.

What to do

* Install a sub-slab ventilation system.

*  Cover exposed earth with a polyethylene
air barrier.

* Seal all cracks and joints in the
foundation wall and floor slab with
caulking or foam.

* Install a self-priming drain or gas trap
in floor drains leading to a sump or to
drainage tiles.

¢ Remove radon from well water
using activated charcoal filters or
aeration units.

Soil gases

In some areas—especially near landfill sites
and refineries or gas stations that have had
leaks—other gases can migrate through the
soil and get into your house.

Gases from landfills can contain volatile
organic compounds (see VOCs, page 12),
such as methane which can cause explosions
in high concentrations, water vapour and
carbon monoxide or dioxide (see

Combustion gases, page 1T).

Gasoline and heating fuel generate
petroleum vapours including benzene,
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toluene and xylenes (see VOCs). Soil gases
enter the house through the same openings
as radon and can be mixed with radon.

Points of entry

* floor drains and sumps

* joints where basement walls and floor
come together

* cracks in basement walls and floors

* holes in the foundation wall for pipes
or wiring

* exposed earth surfaces in the basement.

What to do

* Have professional testing done if you
suspect a soil gas problem and there is a
landfill or petrochemical source nearby.

e Install a sub-slab ventilation system.

*  Cover exposed earth with a polyethylene
air barrier.

* Seal all cracks and joints in the
foundation wall and floor slab with
caulking or foam.

* Install a self-priming drain or gas trap
in floor drains leading to a sump or to
drainage tiles.

e DPut an effective seal on floor drains
and sumps.

0ld house problems

While recently built houses can have special
air quality problems, older houses have
some unique health hazards. These involve
asbestos and lead, which can have serious
health effects and were used commonly in
the house-building industry until a few
decades ago. Governments moved to control
both substances in the 1970s, although use
of lead paint began decreasing after 1950.

Asbestos

Asbestos is a naturally occurring mineral

with long, flexible fibres that can lodge in

your lungs. Prolonged, high-level exposure

to asbestos fibres in industrial settings can

cause scarring that can lead to asbestosis

(a severe impairment of lung function), or

cancer of the lungs or lung cavity. Asbestos
may also cause cancer in the digestive tract
if fibres are inadvertently swallowed.

It is unlikely that asbestos will pose these
health risks in your home. However, it is
important that you take proper precautions
when renovating, as fibres can re released
into the air when materials containing
asbestos are cut or uncovered. (see what

to do below).

Before government controls were introduced
in the 1970s and 1980s, asbestos was
commonly used in a number of housing
products, so it's more often found in old
materials. Asbestos that’s sealed or in a solid
form is relatively benign; however, fibres can
be released into the air when the surface of
any of these materials is disturbed or starts
to break down.

Sources
* clapboard

* roofing shingles and felt

s exterior siding

* heating duct insulation

*  wallboard

* textured and latex paints
* plaster

* vinyl asbestos floor tiles

* appliance wiring

* pipe and boiler coverings

* household items such as ironing

board pads

* compounds and cements such as caulk,
putty, roof patching, furnace cement,
driveway coating,
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What to do

* Take precautions when you tear up,
remove, cut, scrape or sand any materials
you suspect may contain asbestos.

e If the asbestos material is isolated or
protected and doesn’t pose a threat:

e-  Leave it alone.

e.  Seal it with paint or (in small areas)
duct tape.

e.  Cover it with a new surface such as

wallboard.

* If it is deteriorating or must be
removed, have an experienced contractor
do it using precautions to avoid
exposure to fibres or spreading them
into the house.

Lead

Exposure to lead can cause insomnia,
irritability, loss of memory, headaches,
anemia, muscle tremors, stomach cramps
and, in high doses, kidney and brain
damage. It may also impair male fertility
and increase complications during
pregnancy. Small children and unborn
fetuses are most at risk: even low levels
over a long period can affect their brain
and nervous system development, leading
to behavioural problems and learning
disabilities. Recurring flu-like symptoms
can be a sign of lead poisoning.

Lead was a main ingredient in many house
paints before 1950 and is still used in small
amounts. Its use is limited by law now, but
exterior paints can contain more lead if they
are labelled with a warning.

If your house was built before 1950, you
almost certainly have some paint with high
lead content; if it was built between 1950
and 1980, you likely have some with lower
levels. If the house has been repainted, the
old paint has been sealed in. If the new

paint deteriorates or is improperly stripped,
it can create a new hazard. Even dust from
lead paint is toxic.

Sources

* old house paint (especially made before
1950)

* plumbing pipes and the service
connection into homes (before

the 1950s)

* solder used to join water pipes in
modern homes

* miscellaneous household items (ceramic

pottery, lead crystal, hobby materials).

What to do
* Have old paint lab-tested for high

lead content, especially before
major renovations.

* Leave paint undisturbed if it is not
accessible to children and if it is in
good condition.

* Do not create any leaded paint dust
when young children or pregnant
women are living in the house.

* Replace doors, windows or trim covered
with lead paint, or strip and repaint
them away from the house.

* If you want the paint removed, have it
done by a trained contractor. This work
will be dusty. Move the family out of
the house during the work and clean up

thoroughly before moving back in.

* Have your water tested for lead content.
Recommended levels are below 10 parts

per billion. If results show high
lead levels:

* Replace old plumbing.

* Install a point-of-use water
purification device in your kitchen

for drinking and cooking.
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e Secure a better source of lead-free
water for drinking and cooking.

CASE HISTORY: HEALTHY HOUSING HELPS

Asthma is a common ailment, but few people suffer
from it as badly as Linda, a 49-year-old mother of
three from Dartmouth, Nova Scotia. Linda
developed the condition at 21, and her health
gradually deteriorated until she was barely able to
look after her young children. She took a battery of
drugs, was hospitalized frequently and spent up to
three hours a day on a mist machine to help her
breathing. Each year when the pollen began to fly,

she says, she was a “basket case.”

Looking for a solution, Linda and her husband
John decided to buy a new house built as part

of a Healthy Housing demonstration project in
Dartmouth. Equipped with an electronic air cleaner,
a heat recovery ventilator and a central vacuum, and
constructed using the healthiest choices in materials,
their new house is a “clean” living space. And for
Linda, it has been a lifesaver. In her third winter in
the house, her drug bills fell from $600 a month

to $15. She can control her condition with only

a “puffer,” and she has said goodbye to the

mist machine.

While she still suffers from allergies, Linda says
getting off the drugs has made her “feel like a real
person” again. But the biggest change is in how she
feels from day to day: after years of struggling for
air, she now takes breathing for granted. “I'm a firm
believer that the difference is the Healthy Housing
construction of this house,” she says. Her doctor,
who sees a lot less of her now, agrees.

Making a Healthy Plan

If you're about to renovate you have a
golden opportunity to tackle some of the
indoor pollution problems in your home. If
you’re planning a major job, it may not cost

much more to tackle an existing or
potential health problem while youe at
it—controlling surface water run-off and
installing better ventilation for your damp
basement, for example. If you have an
existing health problem, it could be
worth the cost and effort to undertake

a renovation project aimed specifically

at addressing it.

What you need to do, of course, depends
on the house itself. Very new houses still
have high levels of material emissions.

Many houses, especially those built in the
last 20 years, need a mechanical ventilation
system to provide adequate fresh air. If your
house is older, you might have a problem
with emissions from your old furnace or
hot water tank, or molds growing in the
basement or wall cavities.

Using the information gained through
answering the questionnaires in this chapter,
you should be able to identify many of the
problems your house has and include
solutions for them in your renovation plan.

Generally, there are three main strategies for

dealing with a health problem in a house.

Eliminate
The first and best way to deal with a

contaminant or source of contaminants is
to eliminate it. This could mean replacing
your leaky old furnace with a sealed, high-
efficiency model. It could mean getting rid
of the moisture problem in parts of the
house or installing hardwood flooring
instead of carpeting. Or it could mean
choosing not to use a material in your
renovation because it poses a health risk

(see A Healthy Renovation, page ??).

Separate
If you can't get rid of the offending

material, the next best thing is to separate
it from the rest of the house. If you're
keeping that big wall unit made out of



particleboard, seal all the unfinished surfaces
with plastic laminate or multiple coats of
acrylic sealer. If you're allergic to outdoor
pollutants like pollen, seal the house so
outdoor air can't get in and install an
effective filter on the air intake for your
ventilation system.

You can also try the “oasis” approach: try
to isolate one heavily used area—a bedroom
or family room, for example—from the rest
of the house, with tight air sealing and its
own source of ventilation. That way, the
affected family members can spend some
time every day in an environment that

won't bother them.

Ventilate
Any strategy for making your house

healthier should include ventilation.
Whatever irritants remain in the house will
affect you less if they are exhausted to the
outside instead of being allowed to build
up, and if they are diluted by a constant
supply of fresh outside air.

Local ventilation, such as a bathroom fan
or an effective fan in your range hood, helps

HEAT RECOVERY VENTILATORS

A heat recovery ventilator
(HRV) is a boxy-looking device,
usually installed near the furnace
(if you have one), that transfers
heat from outgoing exhaust air
to warm the incoming fresh air,
without mixing them together,
as both pass through its heat
exchanger coils. The result

is warmed fresh air, with
reduced heat loss and better
humidity control.
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get rid of excess moisture and pollution at
the source.

For really effective air exchange, you need

a balanced ventilation system, that is, one
that brings fresh air in from outside to
offset the amount of air youe venting.
This also avoids creating negative indoor air
pressure and problems like backdrafting and
combustion spillage. The ideal is a central
or whole-house ventilation system with a

heat recovery ventilator (HRV).

A Healthy Renovation

Renovation can go a long way toward
making a house healthier. However, if you're
not careful, your renovation may cause some
health effects you had not foreseen. When
you renovate, you create disruption and
bring in new materials that can actually
make your indoor air quality worse.

A renovation aimed at reducing energy
consumption, for example, could actually
decrease natural ventilation rates in your
house and cause new problems such

as too much humidity, stuffiness and
lingering odours.

In order to avoid this kind of problem,
remember to think of your house as an
integrated system, as described in the
following chapter. For example, if you
install new windows, you'll likely cut

your fuel bills and make the house more
comfortable by reducing cold drafts.
However, this reduced air flow may also
cause the humidity levels in the house to
rise. This could cause more condensation on
your windows, inside the wall cavities and in
the attic which, in turn, could cause mold,
rotting studs and joists, peeling paint and
deteriorating plaster.

Reducing the air flow in your home may
also increase concentrations of indoor
pollutants. Your fireplace, for example, may
have more trouble getting the air it needs
to vent properly and begin to smoke. And

@
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since the air flow pattern in the house has
changed, certain areas may not get enough
fresh air and may become stale.

That doesn't mean you shouldn’t get the
new windows. You can compensate for
these kinds of reactions—by adding some
“controlled” mechanical ventilation, for
example‘ But you can plan better, and
healthier, if you remember that your
house works as a system.

The second important way to control the
effects of your renovation is by carefully
choosing the materials and components
you're bringing into the house. Is that

new kitchen cabinet made of particleboard
which contains urea formaldehyde? What
kind of paint will you be using, and what
are its off-gassing qualities? Does that
fireplace have sealed doors or an energy-
efficient insert to minimize smokiness?

A major renovation is filled with dozens
of product choices, big and small. Making
those choices with your health in mind can
make a major difference in pollution levels,
both in the renovated area and in the
whole house.

In the chapters dealing with specific
projects, the Renovation Planner tells you
what materials for a particular job could
pose health problems. The Renovation Planner
also shows you ways you can have a
healthier end product by the way

you install and finish those materials.

A detailed, comprehensive listing of
building materials and their chemical
composition is available in the CMHC
publication, Building Materials for the
Environmentally Hypersensitive, which can
help you make a healthy choice among
similar materials.

While You're Working
Think about possible pollution problems

that could arise while you or your

contractor renovate. For example, most
paints become stable after a few days or
weeks, but they off-gas significantly in

the first few days after they are applied.
Adhesives, solvents, finishes, tars and other
compounds used for building also release
a lot of toxic and irritating chemicals into
the air.

To minimize off-gassing, try to supply

as much ventilation as you can during the
work and for the first few days afterward.
One of the most effective ways to exhaust
the fumes is to position a fan in the
window, blowing out of the room to the
outside. Using a small, ducted exhaust fan
is preferable to just opening the window
because it can guarantee exhaust from a
room: put the duct (for example, a dryer
duct) out the window and seal the rest of
the window opening shut with cardboard
and tape. If the weather’s too cold, at least
leave windows and doors open enough to
create an air current through the work area.
Using your furnace circulation fan is not a
good way to vent fumes because it spreads
them through the house.

If you can't avoid using some furnishings or
building materials that contain pollutants,
try to buy them in advance, and store them
in a well-ventilated place for a few weeks

to let them off-gas before they're actually
installed in the house. This is called
“conditioning the product,” and the
supplier may be willing to do it for you.

There are other hazards produced by
renovation work, as well. Power saws,
sanders, routers and other power tools can
spread dust and chemical pollutants through
the house. Minimize that problem at the
source by using a local dust collector—for
example, a dust bag on a sander—or by
using a wet saw to cut stone or tile.

If possible, plan for this type of work to be
done outside, or seal off the work area from
the rest of the house with a “dust barrier”



of polyethylene sheets. As well, make sure
those doing the cutting or sanding wear
effective dust masks.

It’s important to try to keep construction
pollution from getting onto other surfaces
in the room and the rest of the house. Fine
particles of dust cling to walls, carpets and
furniture, and so do gases and vapours.
g P

Sooner or later they become part of the

y P
household dust and end up in your lungs.
Cover all furniture in the work area with
polyethylene sheeting during the job to

decrease this problem.

Use extra care when dealing with areas

that are already contaminated. For example,
you can expose yourself to serious
contamination when cleaning or
demolishing moldy areas, or attics

that have a buildup of animal feces

or other contaminants.

Seek expert advice on the best way to
approach the problem, and wear the
recommended safety equipment. (For advice
on cleaning up molds, see Chapter Eight.)
If asbestos or lead is involved, the job is
best left to a professional.

At the end of the work day and of the
project, clean the work site thoroughly,
and use a vacuum with a high-efficiency
particulate arresting (HEPA) filter or with
an exhaust that can be directed outdoors.
Seal leftover containers of paints, solvents
and other materials tightly, and store them
where they won't become a continuing air

quality problem.

Assessing the Results

Since you're renovating the healthy way, you
naturally want to see some improvements
when you're finished. In some cases—where
you've installed a whole-house ventilation
system or eliminated a major pollutant,

for example—the results may be dramatic.
But in other cases, especially where you've
renovated one room and left the rest of the
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HEPA FILTERS

A high-efficiency particulate
arresting (HEPA) filter is a
special filter capable of taking
very fine particles out of the air.
It is often used in industrial
vacuums or filter systems to
remove irritants.

house unchanged, improvements may be
more difficult to measure.

An improvement in your health may also
take time to become visible. And, especially
if you have multiple health problems, the
improvement might not be obvious. You
may simply find that you feel better overall,
or have a better tolerance to some foods.
There’s also the possibility that a secondary
problem you hadn't even noticed might
emerge once you've cleaned up the more
obvious one—an off-gassing problem that
was masked by mold odours, for example.

In order to gauge these things, and decide
if you need to go on and make more
changes, keep an eye on the health of family
members and yourself, starting before the
renovation begins and continuing for several
weeks after the work is complete. Keep a
record in a diary or a log book. If you have
a significant health problem, make entries
every day or two. If you don't, once a week
may do. In either case, record both your
general health and specific health-related
incidents such as sneezing, coughing or
feelings of nausea.

If the improvements you made in your
renovation have not helped an existing
health problem, reassess your approach.
Did you miss a major source of irritants?
Do a revised house inventory. Has a second
contaminant emerged? Or was the
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renovation too small a scale to change the
overall air quality enough? Even if you see a
modest improvement, the results may show
the need to go further and get rid of more
indoor pollution, or supply more fresh air.

If you don't have any major existing health
problems, you may not notice the effects
of the renovation on how you feel. But

by using the least harmful materials and
avoiding new sources of pollution, you
can at least be content that you haven't
made your house less healthy for you

or the environment.

Family Health Profile

List the members of your household and
any chronic or infectious illnesses, allergies,
chemical sensitivities or unusual symptoms
(i.e., headaches, nagging coughs) they

may have.

Air Quality Questionnaire

Before doing the test, close all the windows
and doors, and stay outside for at least
IS minutes. This will help clear your senses,

BEFORE UNDERTAKING

RENOVATIONS

You may want to seek
professional advice before
undertaking renovations
specifically for suspected
indoor air quality problems.
Professional residential indoor
air quality investigators are
being trained across the country.
Contact the CMHC office
nearest you or the Lung
Association for the availability
of experts in your area. By
seeking professional help you
are more likely to identify
renovation steps that will solve
the problems and avoid
introducing new ones.

FAMILY HEALTH PROFILE

Individual

Age

Percentage of time
spent in house

Symptoms

or illnesses

Source of problem

(if known)
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make your sense of smell keener and
provide a “shock reflex” when you re-enter
the house. Then go back into the house and
note what you smell in each area. It may
help to have more than one member of the
family do the test, since people’s sense of
smell differs. If your answer to some of

the questions is “I don't know,” don't stop.
You may be able to find the answer as you

go along.

If you answered “Yes” to any of these
questions, your house may have an indoor
air quality problem. If you experience
symptoms but cannot detect any odour, you
may consider asking a friend with a keen
sense of smell to give you another opinion.
Most people are so used to the smell of
their own house that they do not detect
odours.

The two sets of questions on page 24 will
establish the nature of the contaminants in
your house.

If you answered “Yes” to any of these
questions, your house may have an indoor
air quality problem associated with
chemical contaminants.

If you answered “Yes” to any of these
questions, your house may have an indoor
air quality problem associated with
biological contaminants such as molds

or bacteria.

Home Health Checklist

Walk through your house, from bottom
to top, checking each area for signs of
contamination listed below. Check off
boxes opposite each item.

AIR QUALITY QUESTIONNAIRE

Yes No

Do you notice an odour as you enter the house?

Do you feel better outdoors than inside your house?

Do you feel better in other people’s homes than your own?

Are there times when you feel sick inside your house?

Do you associate specific symptoms with specific odours?

Are odours worse in certain areas of the house?

Are odours worse at a particular time of day or year?

Does anyone in your house smoke?
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NATURE OF CONTAMINANTS

N
NEW HOUSES Yes No

Does your house have a “new smell” or a chemical odour
(similar to that of a new car, new house, new wood, gas,
paint, fabric shop, carpet store, etc.)?

Has a pest control company ever treated your house?

Has the house been renovated recently?

Do you have new furniture or furnishings?

AIR QUALITY QUESTIONNAIRE

OLD HOUSES Yes No

Does your house have an “old smell” (stale, musty
or earthy)?

Does your house have a crawl space or basement?

Does the crawl space or basement have a dirt floor?

Do you sense that your basement is unhealthy for you
(feelings of dampness, aversion or discomfort, etc.)?

Does water come into the basement at certain times?

Is there flooding when it rains or during the spring thaw?

When you store paper, cardboard boxes or clothing in the
basement, does it acquire a smell, or develop mold?

Do you see mold or mildew anywhere in the house?




LET'S CLEAR THE AIR! @
HOME HEALTH CHECKLIST

/
N
BASEMENT Yes No

- Water stains on walls/floor/under windows

Cracks in walls/floor

Black (mold) stains on walls/floor/furniture

Moldy carpet/underpad

Signs of oil/fuel leaks around furnace

Petroleum smell from furnace or water heater

Walls/obstructions cutting off air supply to furnace

Damaged/ crumbling wall surfaces

Musty piles of clothes/rugs/boxes

Open floor drains or sumps

Containers of solvents/paints/glues/chemicals

Chemical storage area open to room

Storage of firewood

Unvented dryer

Signs of water leaks from plumbing

LIVING ROOM/FAMILY ROOM/DEN Yes No

Condensation on windows

Chemical smell from carpet/drapes/furniture

Moldy smell from carpet/ drapes/ furniture

Smoke stains around fireplace/wood stove

Exposed particleboard surfaces on furniture

(i.e., bookshelves)

Old paint (possible lead content)

Inadequate lighting (can cause eye strain)
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HOME HEALTH CHECKLIST

KITCHEN Yes No

&P

@

Condensation on windows

Water damage or mold on window sills

Water stains/ moldy smell under sink

Smoke stains around stove,/ range hood

Lack of ventilation with outdoor exhaust

Cleaner/ chemical storage area in room

Exposed particleboard surfaces on cupboards/shelves

Inadequate lighting
Old paint (possible lead content)
Plumbing leaks
HOME HEALTH CHECKLIST
BATHROOM Yes No

Condensation on windows/walls/toilet

Water damage or mold on window sills

Black or red stains (mold, mildew) around tub/sink

Water stains/ moldy smell under vanity

Black stains on or under carpet

Damaged/ crumbling wall surfaces / peeling paint

Lack of ventilation with outdoor exhaust

Inadequate lighting

Old paint (possible lead content)
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HOME HEALTH CHECKLIST

BEDROOM Yes No

Condensation on windows

Water damage or mold on window sills

Exposed particleboard surfaces on furniture (i.e., bookshelves)

Lack of ventilation openings

Old paint (possible lead content)

Inadequate lighting

FOR MORE INFORMATION

These CMHC publications and fact sheets offer more information on the topics
in this chapter. The publication order number is shown in brackets.

The Clean Air Guide (#6695)

Indoor Air Quality (H#6069)

Moisture and Air: Problems and Remedies (#5968)

About Your House: Fighting Mold (HCES)

Building Materials for the Environmentally Hypersensitive (H#6742)
Radon: A Guide for Canadian Homeowners (# 6989)

Soil Gases and Housing: A Guide for Municipalities (H6728)
About Your House: Combustion Gases in Your Home (#CE2)
About Your House: Asbestos (H#CE3)

Renovation: Lead in Your Home (#6624)

Avoiding Renovation Hazards (#6560)

N

)
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Chapter Three

GET IT IN WRITING

® planning a renovation

® the house as a system

* why are you renovating?

° wor/eing with a pnﬁssional

. permits and inspeftions
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The prospect of renovating your house can
be exciting when you think about the final
outcome. But there’s a lot of work to do
before you get to the finished result. A
renovation is a complex process, and it
shouldn't begin before you've taken the

time to do some careful planning.

Planning is critical to the success of your
project. There are more variables that most
people realize in renovation. CMHC surveys
show that most homeowners looking at a
substantial renovation may not have an
adequate understanding of what is involved
until they approach a renovator or designer
with their plans. Once they find out, those
plans often get a lot less ambitious. In fact,
it's common to find out that your plans take
much more work than you thought, cost
twice as much as you estimated, and take
twice as long.

There are many decisions and issues
involved in creating a plan that works. You
need to look at the present condition and
value of your house and at your plans for
the future. You must consider the kinds of
problems you might have as you renovate.
Some houses have design problems, such as
a small kitchen or an odd layout that can
be corrected by a well-designed renovation.
Other houses may have structural problems,
such as sagging floor joists or a leaky
basement, that must be dealt with before
renovation. Of course not all houses have
major problems—jyours may be sound and
ready to renovate.

Then there are the dozens of decisions
about materials and working parts. Before
you start, you should know what materials
and products you want for walls, floors,
windows, doors, sinks and tubs, paint and
trim. You have to choose each piece of the
puzzle and, before you choose, you have to
do your homework to know which will
serve your purpose best without breaking

your budget.

You may also have to make some decisions
about the unseen parts of the house, such
as the heating, plumbing and electricity that
make the whole system work. These may be
affected by your renovation, and you need
to know that before you start hammering
and sawing,

If you're thinking of managing the
renovation yourself, you'll require some
intensive planning and research to identify
all the different jobs that will have to be
done and the trades you may need to do
them. A bathroom renovation, for example,
might start with demolition and then
involve some new framing, plumbing,
electrical wiring, drywalling, flooring,
trimming and painting. There are also
inspections to schedule and some
clean-up to do.

As well, since the house is actually a
system, you should think about how the
work you do is likely to affect the rest of
the house. These effects can be subtle,
such as an altered air flow, or they can be
more obvious, such as the need for a
supporting beam.

The planning stage is also the time to
incorporate Healthy Housing principles
into your renovation. These can play a part
in your decisions from start to finish, as you
choose everything from building materials
and appliances to heating and ventilation
options, insulation and sealing materials,
and healthy working practices.

Having your work done by a professional
renovator can take some of the more
technical decisions out of your hands.
But that doesn't mean you don't have to
do some research up front, or that you
shouldn’t be an informed consumer.

The final decisions must still be made

by you. The more research you've done,
the better you'll understand the implications
of your decisions. That will also mean
fewer surprises when you get into

detailed planning.
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THE HOUSE AS A SYSTEM

As you begin looking at your house and its structure, it helps to have a good idea
of how a house works. You see a collection of walls, floors, windows and doors
where you live, play and work. A house isn't just a collection of building materials.
It is also a system made up of subsystems. The changes you make in one part of
the house will affect the house as a whole.

The subsystems are the structure, which carries the weight of the building to
the foundation; the building envelope, which includes the basement floor slab,

the foundation walls, exterior walls, roof, windows and doors; and services

such as heating, ventilation, air conditioning, telephones, electricity, water and

waste handling.

There are also flows of heat, moisture and air inside the house. They can have
a big impact on comfort, the health of inhabitants, efficiency and structural

integrity. These flows move according to their own rules.

Heat flows from hot to cold at a speed dictated by surface area, temperature
difference and the resistance of the materials it encounters. Moisture, usually in
the form of vapour, is mostly carried by air flow caused by pressure differences
between areas. Pressure differences between the inside and outside can make air
flow through any holes in the envelope—and that causes heat loss.

All these elements work together to make the whole system function in a certain
way. And when you make significant changes to the house, they affect the way
the system works. For example, building an addition can change the load on the
heating, electrical and air conditioning systems. Taking out an interior wall can
change air flows, putting new stress on the surrounding ceiling and wall surfaces
if it’s not done carefully.

You may find it difficult to accurately predict the effects of renovation on the
house as a whole. You must be aware that what you do may cause reactions—and
be prepared to take measures afterward to restore the balance. A well-informed
home inspector or an experienced professional renovator should be able to foresee
reactions and plan for them.

Planning a renovation takes some special

What Are the Issues?

skills and techniques. You need to know )
] You have your own reasons for renovating.

what to expect as the project takes shape
You may want your house to look better.

and how to choose the resources you'll need

to get the job done. Here is a look at the
challenges you'll face along the way, and the

best ways to meet them.

You may want a modern kitchen or more
room for your growing family. Or you may
be looking to make your “fixer-upper” more
attractive for the resale market.
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Before you begin seriously planning a
renovation, have a good idea of where you're
starting from. That means having a realistic
picture of your house and all its strengths
and weaknesses. It also means having an
idea of how much sense your renovation
will make now and in the years to come.

If you've lived in your house for more

than a few months, you probably already
have a good idea of what needs changing.
However, figuring out what to spend your
money on may not be that simple. Before
you go forward, you need to determine what
kind of renovation will be the best fit for
your lifestyle, your health, your future plans

and your finances.

Think about specific things that require
attention or are making life more difficult.
For example, you keep your food and dishes
in cramped quarters because there’s not
enough storage space in the kitchen, or the
whole family crams into your tiny family
room because there’s no play space for

the kids.

Some problems may be obvious, but there
may be others you've never thought of. Does
the downstairs really have to be that dark,
or would some bigger windows make it
more livable? Is the bathroom big enough
for your family or do you need another one?
Look at the way people move through the
house—do you get traffic jams in some
areas, while others are rarely used?

Next, consider your family’s health. Are
chronic health problems affecting you?
There may be things in the house that are
contributing—for example, if members of
your family suffer from allergies, you may
have a moisture or mold problem that’s
aggravating them. (Chapter Two has a
questionnaire that can help you pinpoint
sources of problems.)

Your house may also have physical
problems. Is your aging furnace producing

enough heat to keep you warm at a
reasonable cost? Does the basement leak?
Do you have sagging ceilings or a rotting
front porch?

Aside from these concerns, there may

be things you want to do to make your
house look better or to provide some extra
comfort. Improving appearance is one of
the leading reasons people renovate, and it
can make financial sense because it can
make a real difference to resale value.

Taking Stock

Before you get into the nuts and bolts of
renovation, take a minute or two to make a
few notes about your house and its history.
Here are a few questions that can help you
get a picture of your house.

*  When was the house built?

e Were there previous owners?
How many?

* How many square feet is the area of
the house?

e How much land does it have around it?

*  What kind of construction is it (wood
frame, solid brick)?

* How old is your electrical service? Has

it been upgraded?
* How old is your plumbing?

e What is the overall condition of
the house?

* Has it been renovated before?
*  How much did you pay for the house?
* How much is left on the mortgage?

The answers to these questions give you
a picture of what you are working with.
They may also help you later as you
decide what is, and is not, feasible in
your renovation project.
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However, this represents only a general
sketch of your house. As you continue
planning, you'll have to take a much more
detailed look at your house—particularly
the parts you'll be renovating. Be prepared
to do some serious investigating—to look
under the sink and into the corners and
closets as you inspect the structure and
working parts of the house. And if you
don't already have a good tape measure,
it’s a good idea to get one since you'll
have to measure all the spaces involved

in your renovation.

One of the best ways of getting a detailed
picture of your house is an inventory.
Making an inventory means conducting a
walk-through, much like the one in Chapter
Two. The difference is that you are looking
closely and critically at all the elements of
your house, not specifically for potential
sources of health problems.

An inventory can help you find out what
needs to be renewed and what might
present compatibility problems, for example,
whether your new appliances will overload
your electrical service.

For major projects such as basement,
kitchen and bathroom renovations
(described in Chapters Eight through
Eleven) it’s also important to measure

the areas involved so you know how much
room you have to work with, and how

things will fit.

You should measure all the walls,

floors, counters, windows, doors and

any other pertinent dimensions. Note the
dimensions on the assessment worksheets in
Chapters Eight through Eleven along with
other details.

You can get a better picture by making a
schematic drawing. This doesn't have to

be a professional rendering. A sketch of
the room layout, with all the pieces such as
doors, windows and cabinets in place, gives

you a good start if you're thinking of
moving things. Using your measurements
you can turn your sketch into a scale
drawing on which you can try out different
arrangements. You can use commercial
planning kits, which come in book form
or as programs for your home computer.

What Are the Options?

Once you have an idea of what you

have and what needs to be done, the
next step is to look at your options. This
involves some research, and it can take
some time, especially for a major or
complex renovation.

In many cases, there are several different
ways of making your renovation a reality.
For example, you may have to choose
between expanding a room and just using
the space more efficiently, or between
installing a new furnace and upgrading
your old one.

The options section in the rest of the
Chapters in the Renovation Planner suggest
some basic strategies for dealing with the
common renovation situations But every
renovation is different, and yours may
require something that fits your particular
problems or wants.

Reading books and attending seminars given
by building supply centres may help you
find the right strategy for your house. If
you have a serious problem or an unusual
situation, you can hire a qualified home
inspector who specializes in those areas.

For example, if someone in your home is
environmentally hypersensitive, it may be
worth hiring a health and environmental
expert for a professional assessment of the
house and recommendations. If someone

in your family uses a wheelchair, an
accessibility expert can recommend a plan
to make the house more accessible. There
are relatively few of these experts in Canada,
but related associations, your local CMHC
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office or the government department
responsible for your area of concern may
be able to help you find one. Professional
renovators may also specialize in areas such
as accessibility.

There are other experts, inspectors and
consultants available who are knowledgeable
about all the different parts of the house,
from heating and cooling technicians to
home inspectors and structural engineers.
In most cases, an inspection or survey by

a qualified home inspector costs between
$200 and $300. It is money well-spent.
These inspectors may be able to help you
make a plan that truly solves your problems.
On the other hand, they may tell you that
because of the existing problems, you'd be
better off doing something else.

Your renovation should serve both your
short-term and long-term needs. These
might include some of the following.

* Raising a growing family: This can make
extra living space such as a basement
recreation room a priority, or dictate an
upgrade to the kitchen or bathroom.

* Reselling in the near future: Kitchens
and bathrooms are the biggest lure
for home buyers, along with exterior
improvements, to give the house more

“curb appeal”

* Making a home for your retirement
years: This can require some
maintenance upgrades, as well as
attention to the working systems such as
the furnace. In addition, special features
such as grab bars in the bathroom and
non-slip flooring can help you live more
comfortably and safely after retirement.

* Using the house for a home business:
An office can often be built in the
basement or in some spare space
elsewhere in the house.

* Adding a separate living space for
relatives or to rent. This requires an
apartment with a full set of facilities,
including a kitchen and bathroom,
heating and ventilation outlets, and
most of the other services found in
a house.

Some of these may be long-term plans,
while others may be short-term ones.
However, you can sometimes combine both,
having one begin after the other has run its
natural course. For example, the children’s
recreation room you build today may
become a den later, or part of a furnished
apartment for other members of the family.

While you're renovating the kitchen or
bathroom to handle your family’s needs,
remember that your own needs may change
in the coming years. If you're expecting to
stay in the house through your retirement
years, think about installing features that
will make today’s renovation practical to use
later as you age. You can either install these
features now, or just put in the structure so
they can be installed later. (Chapters Eight
through Eleven contain more information
on planning for people with special needs.)

While you're renovating for your own uses
today, remember that you could be selling
in a few years. Renovate to make your house
more attractive, and install good-quality,
durable components for which a new owner

will pay a good price.

Looking at both your present and future
needs can help you plan your renovation to
give you the biggest improvement for the
money you can afford.

Shopping for Value

In today’s market, there are usually several
choices for every item that goes into your
new room. That can turn into hundreds
when you start to combine materials, styles
and colours.
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RENOVATING FOR SPECIAL NEEDS

For an increasing number of people, renovation planning involves adding features that will make the
house more practical and accessible for people with special physical needs. This includes people

entering their retirement years, or people who use wheelchairs, for example.

If you're renovating to spend your retirement in the house, you may need to build in a number of
features that make it easier to function with limited vision, hearing, strength or mobility. These include
things such as:

* contrasting colour schemes for easier identification of wall switches, handles and surfaces
* non-slip floor surfaces

* grab bars in the bathtub-shower area

* a height-adjustable, hand-held shower head

* easy-to-operate door handles and appliance switches

* ample task and overhead lighting

* furniture that’s easy to get into and out of—height adjustable, if necessary.

There are a number of other features that can accommodate special physical needs, such as:

*  access ramps

* wide hallways and doorways for wheelchair use

* wide doors with low thresholds

* lever handles

* pivot space for wheelchairs in kitchens, bathrooms and bedrooms
* low sinks and work surfaces, with knee space under them

* windows with low sills for seated viewing

* easy-to-reach electrical switches and outlets.

If you don't have special needs today, but anticipate this possibility down the road, you can make the
adjustment easier by building in the needed features now. An alternative is to renovate your house with
the services ‘roughed in’ (pre-installed) or structures in place to install those features when they are
needed. For example, stacking two closets above one another and reinforcing them makes a space that
can serve as an elevator shaft in the future.

This principle of preparing your house to adapt to changing needs is part of a concept called
FlexHousing, and it can be the key to your ability to live in your home as you get older or as your
needs become more complex. It can also be used to ready the house for other kinds of lifestyle
changes—wiring a bedroom for future use as a home office, for example. Either way, it will save
you the expense of a second renovation when the time comes.

S
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You've likely already started to think about
the kind of flooring or appliances you want
in your new room or rooms. It's never too
soon to begin your research in earnest.
Spend some time at building centres,
flooring or window and door dealers,
kitchen or bathroom showrooms, and
home shows. Read home improvement and
decorating magazines. Make a clipping file
of things that look suitable. Call CMHC
for publications that can help you with
your decisions.

It's important to shop critically. Compare
different wall materials, floor coverings,
cabinets, countertops, mouldings, hardware,
mirrors, lighting fixtures, plumbing fixtures,
appliances, windows, doors, paints and
finishes. Find out about different materials
qualities and prices. This will give you
options when you decide exactly what

you can and cannot afford.

A common mistake many people make is to
buy components solely on price when they
should be looking for value. Different prices
may suggest varying quality and durability,

so choose wisely.

For example, countertops are available with
three different qualities of plastic laminate
surface, each thicker and more resistant to
wear than the one below. However, all three
will give you good quality in the right
setting. In a seldom-used basement
bathroom, the thinnest may be adequate,
while in a busy kitchen where it will get a
lot of use, you'll need the medium or high
quality. Buying the cheapest laminate for the
kitchen would be no bargain, and buying
the most expensive for the bathroom
wouldn't be the best use of your money.

A good way to control costs is to put the
expensive materials in spots where a little
will go a long way. You may be able to use a
high-end floor tile in a bathroom or a short
hallway, for example, because the area is
small. You won't have to buy much of it

and it may be one of the most heavily used
locations in the house.

Buying healthy

Next, take a close look at the health,
energy and environmental impact of  ffi#,
all the components and materials you're
considering. Ask a few questions, such as:

* Do they emit polluting chemicals? (see
Chapter Two)

* Are they made from threatened
resources?

* Do they use a lot of energy in a
complicated manufacturing process,
when you could buy others that are
in a relatively natural state?

* Are they locally produced to cut
down on the energy required to
transport them?

* Do they have recycled content?

* Can they be recycled or easily disposed
of once their useful life has passed?

* Are they easy to keep clean and

maintain?

* If you're buying appliances, what are
their EnerGuide ratings?

*  Are the shower heads and toilets the
type that use the least water?

If the answers to these questions aren't
apparent, ask the suppliers. Then, make

the healthiest choices you can.

Don't forget long-term costs. An appliance
or a material with a longer life span may
cost more up front, but because you won't
have to replace it as often; it will save
money, energy and resources in the long
run. Also, look at the maintenance factor:

a low price or good looks doesn’t seem
quite as attractive if you have to spend extra
hours cleaning or repainting something, year
after year. And don't forget the financial
and environmental cost of the cleaners

and finishes.
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ENERGUIDE RATINGS

EnerGuide ratings are found

on a sticker posted on new
household appliances. These
show both the appliance’s yearly
energy consumption and where
it ranks on a scale of similar
models. A handy guide to
getting the most energy-efficient
appliance that meets your needs
is available from Natural
Resources Canada (see the
publications list at the end

of this chapter).

Another important question is the effect of
your renovation on the market value of the
house. After all, your house is likely the
biggest investment you'll ever make, and
when you do a major renovation, you're
adding to that investment. Sooner or later,
you're going to want to sell it and get your
money back.

Some renovations are better than others

for raising the value of your house. Kitchen
and bathroom projects are the best bets,
returning, on average, about 70 per cent

of your money , and possibly more if they
really make the house more appealing to
buyers. Most other renovations rank
considerably below that, and some, such as
an in-ground pool, can actually decrease the
house’s value—many people are put off by
the maintenance costs and the potential
hazard to children.

The style of your renovation also figures
into payback. In real estate, the rule is that
neutral colours and tasteful styles sell best.
Your renovation doesn't have to be dull, but
extreme styles like “Olde English” or “hi-

tech” may turn off as many buyers as they

attract. For bathrooms and kitchens, clean
and modern-looking is best. Remember to
include energy and resource efficiency in
your projects—it just makes good sense.

Even more important is how your house fits
into the local real estate market. Reading
the real estate ads will give you an idea of
what similar homes are selling for, but if
you're about to spend a lot of money, have
a real estate agent or an appraiser come in
and tell you what the house would be worth
in the current market, before and after

the renovation.

Next, look at where your house fits

into your own neighbourhood. There’s a
longstanding rule in real estate that it’s bad
business to upgrade a house past the level
of the others on the street. If your house
and all the others in your neighbourhood
are worth around $100,000 and you put
$30,000 into a renovation, you probably
won't get your money back: few people
want to buy a $130,000 house in a
$100,000 neighbourhood. On the other
hand, if your house was originally worth
only $70,000, that $30,000 may bring it up
to the neighbourhood average, and you may
get most of your money back.

Finally, you should compare the financial
result of renovating with the results of
moving. You might do just as well to buy

a house that meets your needs and save all
the hassle of renovating. And, an extensive
renovation can raise your taxes, adding a
long-term cost. Don't forget, however, that
moving also costs something—real estate
commissions, land transfer taxes and moving

fees can add up.

Sometimes, the bottom line is where you’ll
be happiest. If you like your house and the
neighbourhood and you don't want to move,
it can be worth renovating even if the
numbers don't quite add up. Renovating a
home can be an investment, but the real
objective should be to make life more

enjoyable and healthy.
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Making a Plan

Once you've seen all the available options,
you can get down to choosing the ones
you'll use. However, it’s vital first to get

a focused idea of what you hope to
accomplish with the renovation project.
That way, you can make the choices that
make the most sense to satisfy your
renovation goals.

Your goals depend on the needs of your
family, the needs of the house, market
values and your plans for the future. You
know your wishes, but before you commit
yourself to a plan, it’s a good idea to
consult with the whole family. Some
members might have concerns or needs

you hadn’t thought of.

Along with your basic plan, you should
make a ‘wish list’ of all the things you
want to have in your renovation. For
example, if you're planning a kitchen
renovation, you may decide you want a
built-in breakfast counter, an island or a
new bank of cabinets along an empty
stretch of wall. You may also know you
want a new stove with a ceramic cooktop,
a solid-surface countertop and a double
sink from a particular manufacturer.

Your budget may not allow you to buy
everything you want right now, so it’s best
to decide at this point which are your ‘core’
needs and which are ‘nice-to- have’ things
that you can do without or add later. Items
that are important to your health should
be a high priority, and so should any
features that are going to save you

money by reducing heat, water and
electricity consumption.

Choosing an Option

In some cases, the choice of how to
approach the renovation is clear; in others
you may have to compare a number of
different options. Which strategy will serve
your purpose best? If you're in doubt,

having an expert come and look at your
house may be wise.

Once you've picked a strategy, you can also
pick the materials, appliances and any other
components that will go into the project.
A sizeable project has dozens of pieces,
and each one should be chosen with care.
Everything must be functional, and all the
pieces must be coordinated so they work
together. For example, you may want a
bathroom sink big enough so you can wash
your hair, but at the same time you should
leave a usable amount of space on the
vanity top. As well, you'll have to think
about colour and texture, and create a
decorating scheme using all the elements

in the project.

Remember to think about value, health
concerns, and energy and resource efficiency
as well as price when you make your
choices: you want the renovation to be
long-lived and healthy in addition to

being affordable.

There are other strategic considerations
when picking components. If you're going
to be in the house for a long time, you can
often buy components that are modular or
easily adaptable so they can be updated in
the future. For example, standard-sized
kitchen cabinets can usually be refaced,
while fancy or odd-sized ones may be
difficult to update without replacing them.

Then there’s size. If you're buying a
pre-assembled kitchen counter, or a big,
moulded bathtub, make sure it’s going to
fit through your doors before you order it.
Otherwise your whole job may shudder to a
halt as everyone stands around figuring out
how to get the centrepiece of the project
into the house. Measure your door and
hallway widths. Are there tight corners

or narrow stairs to deal with? Take these
into account when you're planning

your renovation.
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Estimating the costs

A major part of the planning process

is estimating what it’s going to cost. A
professional renovator will give you a bid
for the entire cost of the project. However,
you should have an idea of the costs
involved in advance; this is essential if you're
going to manage the project yourself.

Asking friends or acquaintances about
similar jobs they've had done will give you
a rough idea of what things cost. But for a
better idea, you can cost the job in much
the same way a professional renovator does.
Where appropriate, the chapters in this
book include a place to compile all the
materials that will go into the project. This
will give you a basic shopping list of what
you'll need, which will help you calculate

a price for the project.

If you record the prices of the different
materials as you do your research, figuring
out the cost should be relatively easy; if not,
you'll have to price each item by checking
with building centres and other suppliers.

However, that’s only half the picture.
To come up with a full price for your
renovation project, you need to figure in a
number of other expenses. These include:

* hired labour, calculated by the hourly

rate and the number of hours
* new tools
* equipment rentals, with fuel if needed
* delivery fees
* financing costs (interest)
* plans-drawings
® taxes
* waste haulage and dumping fees
® temporary services
* permit and inspection fees

* legal fees

* construction supplies
* contingencies and waste.

The most difficult cost to pinpoint may
be labour. But if youre going to bring in
tradespeople or subcontractors, you can
approach one or two and get a rough bid
on the job, or at least an estimate of how
many days they think it will take, and their

hourly rate.

Try not to overlook any part of the job,
even the small details. There are often

costs involved in demolishing the old
construction before you begin. If you
cannot reuse or recycle existing materials,
there may be costs to truck away this waste.
And ‘insignificant’ things such as nails, paint
and hardware for doors and cabinets can
add up to a significant amount over the
course of a project.

Then there are cost overruns. There may be
some things that were overlooked and need
to be considered. And there will likely be
some surprises once you open up a wall or
two and get a better look at the old framing
and services.

The project planning worksheet at the end
of the following chapters can be used to list
all the costs of the renovation. However,
remember to be liberal in your estimating,
For any job, it’s wise to add a good
allowance for waste and contingencies, If
you've done your homework, this shouldn't
be more than 10 to IS per cent of the total
project cost.

Finding out the total cost of the project can
bring you to a key point in your planning:
comparing your costs with your budget. If
you've found that your dream renovation is
going to cost double what youd hoped, it’s
time to sit down and rethink the project to
make it more cost effective.

The first way to trim costs is to move down
to less expensive components—for example,
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go with a middle-of-the-line stove instead If you have to make hard choices, try

of the fancy European model you wanted. to retain the special features that give %
Or you can leave some parts of the plan you the biggest impact for a limited

until next year, when you have the money. number of dollars. These are the features
You may also be able to make the job more that will give your renovation a ‘personality.
affordable by simplifying it. The more Plus, try to keep the Healthy Housing
corners and contours and special features principles in mind—try not to compromise
your plan has, the more expensive it’s likely on the aspects that are important to you.

to be.

FINANCING YOUR DREAM

If you can't pay for your renovation with the cash or liquid assets you have to spare, you'll have to
finance the job. Before you proceed with your plans, you need to know how much you will be able to
borrow. Most banks or other lenders will be happy to help you calculate the amount of loan you
qualify for. There are a number of ways to finance a renovation project.

* Credit cards: For small jobs where you can repay the money within a few weeks or months, putting
the expenses on a credit card can be the simplest way to operate. However, the interest rate can be
high, even with a special low-rate card.

* Line of credit: For amounts of $5,000 or more, a line of credit is a flexible way to borrow
renovation funds. You borrow the money only when you need it, and you can get it fast, using
special cheques or even a cash machine.

* Personal loan: Terms up to five years are commonly available, and you can choose a fixed or variable
interest rate. However, the rate is likely to be higher than for a line of credit, and since you get the
money all at once, youe paying interest on all of it.

* Mortgage add-on: Many people finance renovations by adding to their existing mortgage. You can
do this only if you have a substantial amount of equity in the house. The interest rate for the new
mortgage will be a blend of your old rate and the one you get for the add- on.

For a big job, lenders may provide some interim ﬁna.ncing to get things started. The rest of the money
will usually be advanced in stages, based on completion of different parts of the project. In order to
protect their interests, lenders may send an inspector to make sure the work has been done as described
before the funds are released. If you use your house as collateral to get credit, or if you alter your
mortgage, you will also have to pay appraisal and legal fees.

If you're using a professional renovator, the law requires that a specified amount of the money—
usually IS per cent or more—be held back at the end of the job in order to satisfy any liens that
might be filed by subcontractors or suppliers who haven't been paid by the renovation contractor. This
money will be deducted from the final advance and can be held in trust by a lawyer. Legislation varies
from province to province but, generally, liens can be filed up to 31 days after the project is completed
(check with your municipal building department).
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Who'll Do the Work?

One of the basic decisions in a renovation
project is who is going to carry out the
actual work in your renovation. This has a
significant impact on how much you will
pay for the job, how long it will take and
what kind of job you'll get. There is a range

of choices.

* Hire a professional renovator or
architectural design firm to design and
build the project for you (manage the

project, prepare the plans and hire
the trades).

*  Hire a renovator, and do some of the
work yourself.

* Be your own general contractor and hire
subcontractors to do the work.

* Do part of the job yourself, hiring

subcontractors for some parts.
* Do the whole job yourself.

The option you choose depends on how
willing or able you are to get directly
involved in your project. For large projects,
or those requiring special technical skills,
many people opt to hire a professional
renovation contractor (see Hiring a
renovator, later in this chapter).

Being your own general contractor

Being your own general contractor can save
you up to 20 per cent of the cost of a job,
according to some estimates. However, this
is among the hardest jobs in the project.
You have to be the co-ordinator for the
whole process, and if it’s a sizable one,
that can be a daunting job. You have to

get everyone and everything to the site
when needed, shuffle schedules, deal with
emergencies, strikes and changes of plan,
and supervise the job while it’s going on.
Remember also that renovation contractors
may have subcontractors they use on a
regular basis, and this may get preferential

timing and prices. Here’s a list of the things
you'll have to think about:

* tradespeople

* materials not supplied by tradespeople
* special tools

* permits and inspections

* insurance

*  scheduling

* confirming deliveries and tradespeople’s
attendance

* payment for suppliers and tradespeople
* checking the quality of the work
* clean-up.

You're running the project, so you'll have
to draw up a master plan showing what and
who is needed, and when. For this, you'll
have to research the project thoroughly and
understand exactly what is needed for each
job. If you hire subcontractors who supply
everything for one part of the job, that will
make things simpler. But in some cases,
you'll have to supply the materials or a
special tool, and failing to do this can
cause a delay.

Hiring the tradespeople is a critical part of
general contracting. Use the same methods
as if you were hiring a professional
renovator (see Hiring a renovator, this
chapter), and if the tradespeople are doing
a substantial amount of work, you'll need
at least a simple contract that stipulates the
work to be done, the materials used, the
price, and the start and completion dates.
Require them to clean up after work is done
each day, and brief them on any special
health and conservation features of the
project, such as controlling pollution and
recycling construction waste.

Being the general contractor and doing all
this can be time-consuming, but it can save

you money. When you have hired the people
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you need, pay them in stages, and hold back
part of the payment until you're satisfied
the job has been done right.

You'll also need to draw up a flow chart
showing when every job is supposed to

be done, and every inspection due, so the
project runs smoothly. For this, many
contractors use a Gantt chart (see
illustration, page 43), a project calendar
that uses a bar to represent each job,
showing when it’s supposed to start and
finish. This is critical where one job has to
be done before the next one can start; if the
first isn't done on time, the next one will be
delayed, and so will the whole project.
That will result in rescheduling and lots

of potential problems.

In order to keep all this straight, it’s
important that you get a daybook or
notebook and write everything down

as the renovation progresses. Note

every conversation with suppliers and
subcontractors, every speciﬁcation, every
date and price. That way, you'll be able to
recall quickly what was promised and when,
and to come up with key information when
it's needed. This can prevent a lot of lost
time, and put you in a better position

if tradespeople don't live up to their
agreements. As well, note all key dates when
you have to deal with important details, so
nothing gets forgotten. Plus, putting
changes to the project in writing—as soon
as possible—goes a long way toward getting
the job done right the first time.

If you're going to be your own contractor,
it may be advisable to hire a professional
renovator or architect as a consultant or
overseer; for example, you might hire a
renovator to help you plan the job and stay
around as a consultant. This will add to
your costs, but it will give you some expert
back-up so you don't get too far off track.

However, if you do have some handyman
skills and some organizational skills, you

may be able to reduce your costs by doing
part of the job yourself. What and how
much you do will depend on your time

and abilities. But since it’s your project, you
can put the package together any way you
like, as long as you can find contractors and
tradespeople who agree to participate. Some
contractors will want assurances that you
will do your work according to their
schedule, similar to any other subcontractor.

A simple way to save some money may

be to be one of your own subcontractors,
doing one or two jobs under the general
contractor’s supervision. You may be able to
tackle the demolition work yourself, and if
you feel competent to do the framing work,
or if you've laid flooring before, you can
save the cost of a couple of tradespeople.
However, there is a downside to this,

which includes:

* the cost of buying or renting tools
* the lack of a warranty on the work

* possible problems with the quality of
the work

* the possibility that, if any problems
show up later, they may be linked to

your work
* the time commitment

* the requirement that some work must
be done by a qualified person, such as

an electrician or plumber.

Doing it yourself

Many homeowners who have handyman
skills elect to do the job themselves,
especially for smaller-scale projects.

Four out of five renovations in Canada are
done by the homeowners, with or without
help for parts of the job. (Typically, help is
used for the more technical parts, such as
plumbing and electrical wiring.) This may
save you money, and it can be personally
rewarding. As well, doing it yourself can
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cut down on scheduling and negotiations
with tradespeople, and allows you to work
at your own pace.

However, if you're considering doing the
job yourself, ask yourself first whether you
really have the necessary skills. A major
project can require a dozen different
specialized operations. While some jobs,
like painting, are possible to get right on the
first attempt, others, such as drywall taping,
are tricky. You could find yourself having to
call in a professional to save you part way
through and paying a premium for short
notice. As well, in some places the law
requires that certain jobs, such as electrical
work and plumbing, be done by certified
tradespeople.

A second question is, will the job you end
up with be good enough? Doing the work
yourself is a good investment only if you
produce a truly professional-looking result.
A floor with the tiles off line, or badly
installed kitchen cabinets, can actually
decrease the resale value of the house.

It would have been better value to pay

a professional.

Financially, doing it yourself can save
money. But it’s not such a bargain if

you're losing a considerable amount of
money by taking time off a well-paid job.
As well, you may pay more for materials
than a professional renovator, and you may
have to buy or rent tools you don't have.

And there’s your personal time to consider.
For a major job, do a good estimate of how
long the job will take—then double it to
account for delays and mistakes. Are you
willing to lose that much ‘quality time”

The most important question, however, may
be whether you'll enjoy doing the job. If
you're a handyman who makes carpentry
your hobby, a renovation can be a satisfying
challenge. But if you think only that you'll

save money, it can turn into an ordeal,

especially if youre underskilled. A one- or
two-week job is a feasible project for most
handy homeowners; a two-month
renovation, however, is best reserved for
people who enjoy working with their hands.

Hiring a renovator

For substantial renovation projects, most
people opt to have a contractor take charge
of the job. If you want top quality in design
and detail, you can hire an architect who
provides professional design services and
often oversees hiring the renovator and
executing the work. This, of course, will
raise the cost of the project but may save
you money in the long run. The most
common choice, however, is to hire a
renovation contractor.

What kind of renovator you use depends
on the job. If you're doing a kitchen or
bathroom renovation, you should hire a
kitchen or bathroom contractor; if you're
doing an overall renovation of the house,
you want a general contractor. Choosing
people who specialize in the area you're
working with pays off, because they have
the specific expertise you need, and are
familiar with all the materials and the
problems that may appear. If you hire
people who spend their time doing other
things—a ‘handyman’ who comes at a low
price—be cautious and make sure they have
a thorough knowledge of the procedures
and materials involved, and the right
tools. Get references of past work and
performance from previous clients.

Choosing a contractor or renovator can be
the most crucial decision you make in the
whole project, so it’s not something you
should rush into. It is wise to get at least
three bids from renovators to perform

the work.

First you need a list of names. The best
source is often referrals from friends;
they can give you an appraisal of the
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dependability of the renovators they worked
with, the quality of the work and their
overall experience. You can also get names
from local home builder and renovator
associations, or from places such as building
supply stores that work with renovators. Or
you can talk to homeowners when you see
renovation projects under way in your

own neighbourhood.

Once you've found a few candidates, meet
with them and show them your preliminary
plans. They may be able to give you a
‘ballpark’ estimate right then, but the first
meeting is more for getting to know the
renovators and their work. Do not sign
anything or pay anything at this stage.

You want to find out as much about
renovators as you can, so ask a lot of
questions, such as:

* How long have they been in business?

*  What work are they licensed

to perform?
*  What kind of work do they
specialize in?
* Have they done a similar job before?
* Wil they be doing the work with their

own crew, or will they subcontract most

of the job?

* Do they have the necessary equipment,
or will they have to rent it?

*  How will they handle a specific problem
related to your job—for example,
installing kitchen cabinets on your
sloping floor?

* How will they deal with the health and
energy efficiency aspects of the job?

* Do they have a vacuum with a HEPA
(High-Efficiency Particulate Arresting)
filter for effective clean-up of fine dust?

*  What work schedule do they intend to
follow? Does it fit in with yours?

*  What kind of warranty do they offer,

and what does it cover?

* How many people, and how many
trades do they intend to use?

* Have they ever had a problem with a
job, and how did they handle it?

*  Are there any lawsuits pending against
their company?

If renovators seem less than informed
about the technical details of the job,

or don't want to talk about health and
energy efficiency considerations, you may
have the wrong person. If they intend to
do the whole job alone, you may question
whether they have all the required skills.
On the other hand, if they are equipped to
do a lot of the work, it cuts down on the
number of tradespeople needed, reducing
costs and delays.

Even if the renovator is capable, it’s
important that you're also satisfied on a
personal level. Things can get very tense

in the course of a long project if you can't
communicate effectively with the person
you've hired. You want someone who will
explain what's going on as the project takes
shape, discuss any problems in a reasonable
way and work with you to make the
renovation as good as it can be.

You also want someone who's willing

and able to help you refine your plan and
save money in the job. If renovators are
knowledgeable about the type of work
you're doing, they should be able to suggest
ways to get what you want without going
over your budget.

The best proof of quality, however, is
satisfied customers, so the renovators
should be able to produce references from
three people for whom they have done
similar jobs. Don't just accept these at face
value. Take the time to phone the people,
and visit them if they’re willing to let you
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view the finished job. Their willingness
itself is often a sign that they were
reasonably satisfied. Ask about their
experience with the renovator and the
tradespeople, and about the quality of the
work. Were there any problems? Did the
renovator involve the owners in the project?
Did the crew clean up after work each day?
Was the work done on a timely basis? Was
the work continuous once it started, or were
there long stretches when nothing was done?
Was there supervision of the workers?

When you've chosen three renovators

you might want to work with, ask them

to submit bids on the job. In order to do
this, you'll need good-quality drawings and
a list of specifications. If you haven't used
an architect or designer to produce formal
drawings, you can hire one of the renovators
to do the design work for a fee; this can
become part of the overall contract if you
hire this person for the job. By paying for
this work, you avoid feeling obliged to use
the same person further, and you can
circulate these drawings to other renovators

in the bidding process.

Even with a small project, include a full
list of the specifications, consisting of all
the materials you'll need, and be as specific
as you possibly can: what type of flooring,
what kind and brand of doors and
windows, what kind of finishes you want.
The materials list in the later chapters will
help you. Note any special jobs you need
done—for example, adding insulation to
an exterior wall, installing extra ventilation
or putting in a new subfloor. And include
your expected time schedule.

For a big job, it can take two to three weeks
for the renovators to prepare their bids,
which they should submit in person so

you can discuss them. Then compare the
bids line by line to make sure they are
quoting on the same job and using the
same materials. Make sure they have

included everything you asked for. If you
have any doubt as to what's included, phone
and find out. The quote should include
everything that the renovator will have to do
to complete the job; assume that anything
not listed is not included in the price. As
well, make sure the renovator is committed
to your start and completion dates.

In most cases, the renovator will quote

you what's referred to as a fixed price for
the job. It will include all the materials,
labour, equipment and fees involved, plus
contingencies, overhead and profit. If it is
difficult to estimate just how much the job
will cost—in an old house that might need
extra work once the demolition begins, for
example, you can use the cost-plus method
for contracts. Under this method, the
renovators are paid the actual costs of the
materials and equipment they use, plus
labour and profit margin. This leaves the
costs open ended, so it’s best to specify a
limit lest things get out of hand. However,
renovation projects often uncover problems
that weren't anticipated, so make sure you
have built in a contingency budget.

Another option is a design/build contract,
in which you retain the renovator to design
and carry out the whole project. You can
use a fixed price or cost-plus arrangement
for this, again with a set limit on the costs.

When choosing a renovator, don’t
automatically take the lowest bid. It may be
unrealistically low, and the renovator may
make up the difference by cutting corners
or adding unexpected costs later. Look for
a fair price. Factor in any differences in
what the renovators are offering, and the
skills they’re bringing to the job. Then add
the intangibles—their reputation, their
willingness to make suggestions and involve
you in the job, the likelihood that they’ll
stand behind their work. Choose the one
you think will give you the best value for
your money.
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The Contractor Worksheet provided here
will help you to compare the renovators
or contractors you're considering for
your project.

GET IT IN WRITING!

Don't be tempted by a renovator or contractor who

offers you a discount if you pay cash, and wants to
do the job with no written contract. This type of
‘underground economy’ transaction can involve many
risks and pitfalls that offset any promised savings.
For example, contractors who insist on cash may be
unlicensed and uninsured; that means your cash
advances are unprotected. They could neglect to get
the required permits or inspections. And product
warranties may not be valid unless the items are
installed by a recognized contractor.

As well, an underground renovator could do poor
work, which could create health and safety problems.
If one of the crew members is improperly trained,
or is injured or causes damage to your property or
someone else’s, your homeowner’s insurance policy

might not cover you, and you could be held liable.

If something goes wrong or the work proves
unsatisfactory, or if the contractor walks off the job
without finishing it, a cash deal may leave you with
no legal recourse. In fact, it makes it difficult for you
to prove the contractor was ever there. And after you
have paid the renovator, you may find that materials
or labour employed at your site may not have been
paid for, and you may be held accountable for the
bills. For your own protection, and for your peace of
mind, it’s best to deal on the open market in a legal
and responsible way.

Drawing up a contract

Many people start a renovation project
without a written contract, but that’s a
perilous course to take. Relying on verbal

promises without a written description

of exactly what work will be done and

when, can leave you with no recourse if
the job goes awry, or drags on into the

next millennium.

Using your drawings and the renovator’s
bid, you both should be able to draft a
contract, or you can use a standard one

like the one reproduced in this chapter.
It should include:

* the names, addresses and phone
numbers of all the parties involved

* tax registration numbers

* acopy of the renovator’s business
licence, plus membership in a home
builders’ association

* the drawings and specifications for
larger projects, plus a form for orders
authorizing changes to the original plan

* adetailed description of the work to be
done for smaller projects, with drawings
if necessary, including all work that
is subcontracted

* the total price of the job,
including taxes

* a payment schedule

* the hourly rate charged for labour
(for extras)

* firm starting and completion dates,
with provisions for reasonable delays
and penalties

* copies of documents proving both you
and the renovator are insured (see
About insurance, following)

b copies of agreements with
subcontractors to be used

* the renovator’s warranty
* adispute resolution mechanism

® atermination agreement, specifying
what it will cost you to void the
contract at different stages.
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CONTRACTOR WORKSHEET

Contractor #1 #2 #3

Address, phone no.

Proposed work

Materials

Extra charges

Total cost

References/comments I
2
3

Licence/home builders’

association membership

Insurance

Guarantee

Experience in particular field

Health/environmental

awareness

Reputation, legal history

Personal factors:
compatibility, communication
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You and the renovator will both sign
two copies of the contract, one for each
of you. You should also direct that the
manufacturer’s warranties for the
components you buy be provided to you
when they are received. You may want to
have your lawyer review the contract if
you are planning a major renovation.

Any changes in the original plan or the
contract must be made using a ‘change
order;, also signed by both you and the
renovator. Having the labour rate included
in the contract allows you to make sure you
are not being overcharged if extra work has
to be done.

The payment schedule will usually call for
five to 15 per cent of the money to be paid
when you sign the contract, and another

20 to 25 per cent when the work begins.
The rest will be paid at specified times. For
your security, it’s better to schedule those
payments when a certain amount of the
work is done, rather than on specified dates.

Working with your renovator

Once the job is under way, you'll be seeing
a lot of your renovator and the crew, and
the job will go much better if you co-
operate with them. Talk regularly with the
renovator so you know what’s going on and
what might be needed from you—an empty
driveway so the delivery van can bring in the
new bathtub, for example. But don't call
every five minutes; make a list of your
questions and save them for a time which
you can both arrange to be available for

in advance.

If a problem arises during the job, the

best course is to bring it up immediately
with the renovator—not the tradespeople—
and discuss it calmly and reasonably. If the
problem escalates and the renovator just isn't
responding to the issue, send a registered
letter to the renovator with a copy to your
lawyer. If that doesn't work, you can try

sending a letter to the local home builders’
association, your provincial consumer
protection department or the department
that issues the renovator’s licence.

On the other hand, you must be reasonable
with the renovator. No job is perfect, so
don't overreact if something is wrong.
Contractors are busy people, so allow
sufficient time for a response. As well,
things like bad weather and back-ordered
components can delay the job through

no fault of the renovator, so leave a little
leeway in your schedule for these things.

As a last resort and in cases where things
are going so badly that the project seems
unworkable, you have the option of
cancelling the contract; that’s why it's wise
to include a termination clause. You'll likely
have to pay to get out of the deal, so it’s
best to agree on the cancellation penalty
before you start.

There is also the possibility you might
change your mind about what you want
done after the project gets under way.
Maybe things don't look the way you
imagined them, or you see a problem that
wasn't apparent on the plans. Whatever

the reason, it will likely cost you money to
make changes during the job, and a lot of
money if you want major changes. All this
can be avoided by discussing every aspect of
the job with your renovator in the planning
stage. However, if it does happen, sit down
with the renovator as soon as possible and
look for some alternative solutions.

When the job is finished, the renovator
will want you to sign a certificate of
completion. Don't sign this until you've
done a thorough inspection of the job and
you're completely satisfied that everything
has been done, and done propetly. If the
renovator has to return later and finish

a few details, wait until then to sign

the certificate.
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Most reputable renovators offer a warranty
on their work and should be willing to

come back if something goes wrong.

About insurance

If you're hiring someone to do your project,
it's important to make sure the renovator
has workers’ compensation coverage and
third-party liability insurance covering all
the people on the job and any damage they
may cause ($2 million is standard). Don't
just take the renovator’s word—ask to see

a certificate, and check to make sure it’s
current. Don't accept or assume any liability
for the renovator or tradespeople.

As for your liability, your homeowner’s
insurance policy may cover you during a
project done by a renovator. However, if
you're acting as your own general contractor
and employing tradespeople, your policy
won't automatically supply coverage. You'll
have to approach your insurance company
to add temporary coverage, which will likely
involve a small extra premium. Again, make
sure any tradespeople you hire have their
own insurance.

You should also contact your insurance
company if youTe going to be moving out
of the house during the renovation. Your
policy may not cover you for perils such
as theft (including building materials),
vandalism or glass breakage if you're not
considered to be in residence. Since the
house will be full of tradespeople every day,
and empty at night, you'll be vulnerable to
this kind of thing. Your insurer may cover
you for a short absence, or sell you some
extra coverage, at a price. But in any case,
don't leave valuables in the house if youe
not going to be there.

If you move out in winter, most insurers
require that someone check your house
every day to see that the heat is working
if you're absent for four days or more.
Otherwise, they can refuse to cover water
damage from frozen pipes.

Finally, the renovation may increase the
value of your house, which means you

may have to raise your coverage. Call your
insurers and tell them what youre doing and
what difference it will make to the house—
for example, how many square feet you're
adding. They will calculate a new overall
value, which may increase your premium.
Phone at the start of the job, not at the
end, to make sure your new living space
will be covered while it’s being built.

Building codes and by-laws

If you're doing a job of any size, you'll
likely require a building permit or permits,
and one or more inspections to make sure
the job meets minimum health and safety
standards. Permits are often overlooked

by less reputable contractors and by
homeowners doing a renovation themselves,
but they’re well worth the relatively small
cost and effort involved. In fact, getting the
municipal inspectors involved can give you
some peace of mind about the project;
you'll know that an expert and impartial
observer has cast an eye on the job. As well,
passing inspection should put you on firm
ground in case of future insurance claims.

Permits are intended to make sure your
project meets acceptable levels of health
and safety, which are usually based on the
standards set out in the National Building
Code of Canada. Your municipality can set
its own standards based on local conditions,
so the requirements vary from province to
province and from city to city. Generally,
however, you'll need a permit if your

job involves:

* structural changes to walls, roofs
or foundations

* any addition, including a deck, that
requires a foundation

* significant changes to the electrical or
plumbing systems
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* significant demolition of the
house structure

* excavation or landscaping that requires
new grading.

Not every job requires a building permit.
You're unlikely to need one if you're just
refinishing the walls and floors, installing
new appliances that don't necessitate any
rewiring or replacing a window. But if
you're making substantial changes to the
structure or services of the house, it’s
always best to ask.

The best time to find out what permits
you need is now, when you're in the
planning stage. Take your plans to the local
building department and find out whether
they comply with building regulations, or
how to make them comply. Aside from
building regulations, there are other
municipal standards and zoning by-laws
that may come into play. For example, the
planned addition might violate the required
minimum setback from the lot line, and
your additional apartment could require a
zoning variance. The building department
may even be able to give you advice on the
best way to plan the renovation.

It’s often possible to get a permit issued
within days, or even the same day you apply,
if you have well-developed plans. However,
once you've narrowed down your time
schedule, it can save time to visit the
building department, arrange for all the
necessary permits and schedule the
inspections on the days they’ll be needed.
If your schedule isn't that precise, you can
phone and arrange the inspections when
you're ready for them. But try to time this
carefully; otherwise, you can end up with
tradespeople waiting around for the
inspector to show up or the inspector
arriving before the job’s ready.

Permit fees are generally based on the
estimated cost of the project. They're not

expensive; permits for a $10,000 job, for
example, might not cost much more than
$100. And if the inspectors catch some
faulty work you didn’t notice, that could

be a good investment. However, if you're
caught renovating without the proper
permits, it could cost a lot more in penalties
and delays. Many architects and renovators
will arrange for required permits as a service
to you as part of the project.

Living with a renovation

Many homeowners remember their
renovation projects as a very stressful
experience—sleeping in the kitchen in a
house filled with building materials and
demolition dust, dealing with a different
problem every day. Because of the very
nature of renovation, it’s hard to avoid
having your life disrupted in one way or
another. The whole thing can be a little
less traumatic if you know what you're
in for and prepare yourself for it.

Surveys show that one of the most stressful
parts of renovation for many homeowners is
the loss of privacy. Most people consider
their home a refuge, and if tradespeople are
walking in and out at all hours, it's hard to
maintain a personal life. What can you do?
One strategy is to try and isolate the
renovation from the rest of the house, if
possible. Use drop cloths or polyethylene
sheets to make a barrier (see Chapter Two)
or leave the walls between the renovation
and the adjacent rooms intact until the job
is nearly done. There will still be some noise
and commotion, but you'll have a separate
area to live in.

Another good tip is to remove anything

you value from the work area, so it won't get
damaged. If people are going to be working
on one side of the wall, remember to take

everything off the other side.
Since your house will be filled with people

you don't know, it’s also useful to establish
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some house rules—where they can go

and where they can't, and which facilities
they're free to use. They'll need access to

a washroom, water and electricity, but

you may prefer that they use your guest
bathroom, for example, instead of the

one upstairs. Parking can also be a problem,
if there are a lot of tradespeople and
deliveries. Establish where people can

and can't park, and when.

Another possible problem is the hours the
workers keep. They may show up at dawn,
or work late into the evening if time is
getting tight. This can be disruptive if you
have a baby in the house, a young family to
feed and send off to school or a job where
you work odd hours. Talk to your renovator
before the renovation starts; you may be
able to adjust the work schedule to fit

your lifestyle.

With all the dust from demolition and

the potential for emissions from the new
materials coming in, the indoor air quality
in your house may suffer. Try to minimize
the effects by following the advice in
Chapter Two. If you have asthma, allergies,
chemical sensitivities or some other health
problem, it may be wise to move out until
the work is done and the dust and chemical
levels have begun to subside.

Your neighbours also have to live with

your renovation, so it’s best to inform them
beforehand of what’s going on and what
annoyances they might have to put up with.
You may have to get their permission to
bring equipment or components across their
property, or even use their driveway. Be as
considerate as you can, and assure them
that you're covered if there’s any damage.

Finally, take comfort in the fact that some
day—although it may seem as though that
day will never come—the renovation will be
over, the workers will go away and you'll be
left in peace to enjoy the fruits of their
labour, and your own.

FOR MORE INFORMATION

These CMHC publications offer more
information on the topics in this chapter.
Order numbers are shown in brackets.

Inspection Checklist for Maintenance and Repair
(#5731E)

Renovator’s Technical Guide (#69935)

Renovators’ Series: Construction and the

Environment (#6719E)
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One of the best ways to make your house
healthier and less expensive to operate is
to upgrade the heating, cooling and
ventilation systems.

Whether you're planning to renovate your
house for comfort, for energy efficiency

(to lower heating costs) or for resale,
improving your heating system can be an
effective part of the project. It can make
the house warmer and more comfortable. It
can save money on your fuel bills, especially
when combined with extra insulation and
air sealing (see Chapter Five). It can ease the
demand on our fuel supplies and reduce the
amount of pollution your system produces.
And, it can make the house more attractive
to buyers, who may see an old, creaky
heating system as a liability.

Cooling is a different issue. People
often consider air conditioning a natural
complement for a home heating system.
However, in many parts of Canada, the
need for cooling is limited, so it pays to
think carefully before spending the
money to install an expensive air
conditioning system.

Your heating bills may aiso be high because the heating
system no longer operates as economically as it once did.

Meanwhile, upgrading the ventilation in
your house can make a big difference in
how healthy it is to live in. Making the
air in the house warmer or cooler doesn't
accomplish the whole job if the air isn't
changed frequently to keep it fresh and to

reduce the amount of pollutants it carries.

Heating, cooling and ventilation systems
often use the same distribution system
to deliver air to all parts of the house.
However, they use different technology,
and not every house has all three.

Heating
What Are the Issues?

There are a number of reasons why you
might consider upgrading or replacing your
heating system.

* High heating or maintenance
costs: Many heating systems T
are unreliable or operate
inefficiently, because of their age
(beyond reasonable service life)
and their use of old technology, or
because theyre not working the way
they should. This wastes fuel and raises
your heating costs. Your heating bills
may also be high because the fuel your
system uses is no longer as economical
as it once was.

* Comfort: How well your house
is heated plays a big part in %
how comfortable it will be. If
it’s not delivering enough heat to
the whole house, or to particular

rooms, you'll feel it throughout the
heating season.
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Air quality: Your heating

system may be having an effect

Chapter Two, if they’re not operating

on your health. As explained in

propetly, furnaces and other fuel-
burning appliances (especially
woodburning fireplaces and stoves)
can give off combustion gases such as
carbon monoxide and nitrogen oxides,
which can have serious effects at high
concentrations. (High doses of carbon
monoxide can cause death.) As well,
your system could be producing fumes
from unburned fuel—for example, small
amounts of fuel oil sometimes leak
from a tank or supply lines. And dirty
furnace filters can harbour dust, mold

and pollen.

Your distribution system can also create
mold problems. If forced-air heating
ducts run through unheated spaces in
the house, condensation can form:; this
provides a good breeding ground for
mold. Heating ducts can also carry dust,
mold spores and other contaminants
around the house, contributing to air

quality problems.

Effectiveness: Even if your
system generates heat well, it
may not deliver it to the house

effectively because of a leaky or

inefficient distribution system.

This creates cold spots
and can prompt you to
turn up the heat, using
more fuel than necessary.
It can also cause the
furnace to operate
improperly, which can
make the house less
comfortable and
increase costs.

* Environmental pollution: Systems that
don’t burn the fuel cleanly can release

What You Should Know about
Heating Systems

With the exception of baseboard

heating, a heating system is composed of

high levels of pollutants into the
atmosphere. As well, an inefficient
heating unit wastes fuel, putting
unnecessary demands on

our resources.

the heating unit, the distribution system
and the controls.

* The heating unit: This is the furnace or
other appliance whose job it is to
generate heat.

* The distribution system: This is the
network of pipes or ducts, and outlets
that delivers the heat throughout
the house.

*  The controls: These are the devices,
such as a thermostat, that make the
system turn on when heat is needed and
turn off when it’s no longer needed.

Different types of systems use different
heating units and distribution methods.

Forced-air systems

These systems have a furnace, which

can burn oil, gas, propane or wood in a
combustion chamber to generate heat; some
units use electric heating elements. Some
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new systems use a fan-coil in combination
with a domestic hot water tank. The heat is
transferred by a heat exchanger to air that is
forced over it by a fan. The warmed air then
flows through a plenum and is circulated by
a fan, or blower, through a system of ducts
that run to registers, or grilles, through the
house. Cold air registers in the walls or
floors return cooler air to the furnace
through return air ducts.

The gases created by the combustion go

up a chimney or are vented directly to

the outdoors through a side wall vent. A
special draft diverter hood on conventional
furnaces and hot water tanks helps the gases
escape and prevents them from coming back
down, or ‘backdrafting’ The furnace is
wired to a thermostat, which turns it

on and off when the indoor temperature
falls below or rises above a set level. Some
high-efficiency furnaces use a special heat
exchanger which extracts more heat from the
combustion gases by causing condensation.
These are called condensing furnaces, and
the combustion gases they produce are cool
enough to vent using a plastic side wall vent
installed through the basement wall.

Hot water systems

These systems use a boiler or hot water
heater to generate heat. The boiler can have

BACKDRAFTING

Backdrafting is a problem often caused by
“competition” among different fuel-burning
appliances for air, or by the operation of exhaust fans
and ventilation systems. This competition can cause
conditions in which combustion gases are drawn back
into the house instead of going up the chimney.

Cold weather and certain wind conditions can also
cause backdrafting to occur.

a burner which burns oil, gas, propane or
wood, or it can use electric elements. The
boiler heats water, which is circulated
through a series of pipes to convectors or
radiators in rooms through the house. The
water can be circulated by gravity, or more
commonly by a pump. The gases created by
the combustion go up the chimney flue or
side wall vent. In some cases, a special draft
diverter hood on the flue helps the gases
escape and prevents backdrafting.

All the radiators can be connected in one
continuous loop, but some systems have
more than one loop, dividing the house
into heating zones whose temperature can
be controlled separately. The boiler is wired
to a thermostat which turns it on and off
when the indoor temperature reaches a level
you have set. In some cases, boilers or hot
water heaters can be used to provide hot
water to a fan coil unit which then delivers
heat to the house in the same manner as

a forced-air system.

Flectric baseboard systems

Baseboard heaters use electricity to generate
heat which is transferred directly into the air
around them. The heaters are located at the
base of the walls in all the rooms in the
house. Each room or area usually has its
own thermostat so the heaters can be set to
make the area comfortable. Many baseboard
heaters have built-in thermostats located on
the heater itself.

Heat pumps

These pumps have an outdoor unit that
extracts heat from the air using refrigerant
in a coil. (There are also units that extract
heat from the ground or from a body of
water such as a well.) The refrigerant
evaporates, absorbing the heat, and is then
pumped inside to another heat exchange
coil, usually in your forced-air furnace’s
warm air plenum. There it transfers its heat
to air which is distributed by the forced-air
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blower to the registers throughout the
house. Heat pumps are controlled by a
thermostat, like other heating systems. In
summer, they function as an air conditioner
by reversing the process, extracting heat
from the indoor air and releasing it outside.
They also help dehumidify the house.
Ground and water source heat pumps

can also be used to heat water.

Woodbuming appliances

These include woodburning fireplaces,
stoves and furnaces. Wood is burned in a
chamber called a fire box, producing heat
which is distributed in a number of ways.
Traditional fireplaces and woodburning
stoves depend on the natural flow of
warmed air and radiant heat from the fire,
while some modern types use a fan or an
improved air flow system for more effective
heat circulation. Woodburning furnaces can
distribute heat using a conventional forced-
air or hot water system. Woodburning
appliances vent combustion gases up a
chimney, which must be properly installed
and certified. They typically require a hearth
or floor pad to prevent heat or coals from
starting a fire in the house.

Taking Stock

If you have a heating system that’s more
than a few years old, it's worth taking a
good look at it as you assess the house in
the early planning stages of your renovation.
Start with an inventory of the system.

First, look at your furnace or boiler. On
the Heating Assessment Worksheet, jot
down the basic information about its type
and model; this will help if you need to get
advice from a heating contractor. The make
and model number should be indicated on
a label on the side of the cabinet or inside
the front panel. If possible, find out how
old the unit is. These appliances have a life
span: furnaces normally last IS to 20 years,
while boilers last 20 to 40 years.

If you've been living in the house for a

few years, review your heating bills, noting
how much fuel you've used and what your
heating costs were each year. This can show
whether your energy consumption is rising,
and provide a basis for comparison if you're
considering replacing or upgrading your
equipment. Be sure to look only at your
fuel consumption, not rental charges or
other related expenses. And consider
whether one year was considerably colder
than another—this can significantly affect
energy consumption.

As you inspect the system, also look for
problems with your furnace. These are not
always easy for a homeowner to identify,
and generally require a qualified service
person to diagnose and repair. However,
you may notice some indications that the
furnace isn't working as well as it should.
Signs include:

* achange in the sound of the furnace,
or strange noises

* the furnace starting and stopping
frequently

* 3 decline in the amount of heat the
furnace delivers

*  fuel smells

* signs of combustion gases leaking,
such as smoke or soot stains around
the furnace or chimney flue

* the colour of the flame—with some
turnaces, you can look into a flame
inspection port: an oil flame should be
bright yellow, with no smoke, and a gas
flame should be mostly blue.

Next, look at your distribution system. Tour
the house, noting how many heat registers
and cold air returns there are, or how many
radiators or convectors. Also note where
they're located; usually they're around the
exterior walls, often under windows. Think
about how well the rooms are heated. Do
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Fuel  Type of Make, model,  Type of Amount of Heating Weather Amount of Heating cost Weather three Use of
furnace year of distribution fuel used cost last year fuel used three years ago years ago fireplace or

purchase system last year last year three years ago space heating
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some rooms get uncomfortably hot, while
others are chronically cold? Are the grilles
or radiators blocked by furniture, drapes

or carpets? Are they clean? Are the grille
dampers open fully? Can air easily enter and
leave the room—for example, is there both
a supply and return register? If not, is a
little space (25 mm, or I in.) left under

the door to allow air through?

Problems with a distribution system may
not be apparent, especially if the basement
ceiling is finished and the ducts or pipes
are covered. However, these signs may
point to problems:

* uneven heat delivery to different parts
of the house

* rising fuel consumption for the same
degree of comfort

USING DAMPERS

Dampers are fin-shaped plates built into your heating
system’s ducts, that can be adjusted to speed or slow
the flow of air through the ducts. Duct dampers are
usually installed where supply ducts leave the supply
air plenum in the basement, and in the heat registers.
By adjusting them, you can control the heat delivered
to the rooms and help redirect heat from some
rooms to others where it is needed.

* asystem that takes a long time to heat
the house.

TESTING YOUR AIR FLOW

system are open and functioning.

the heat to get the furnace going.

not be delivering enough air.

You can use a simple test to make sure the air ducts in a forced-air

* First, turn on the circulation fan using the thermostat, or turn up

* Then, use a tissue to determine whether the grilles are blowing air
out (supply grilles) or sucking it in (return air grilles).
Another test you can try uses a wire coat hanger and a garbage bag
(approximately 66 x 91 cm, or 26 x 36 in.) to measure air flow.
* Bend the wire coat hanger until you have a square shape.
* Then tape the open end of the garbage bag around the wire; the
device should ook like a big, plastic butterfly net. \'-.
*  Crush the bag gently to deflate it and hold it tightly to the floor over the supply air grille
while the furnace is running. Time it to see how long it takes for the bag to inflate. (It doesn't
have to be fully inflated, just up and wrinkly.)
* If the bag inflates in three seconds, the air flow is about 25 litres per second (S0 cubic feet
per minute). If it inflates in five seconds, the flow is around IS L/s (30 cu. fr./ min.). If it takes
12 to 13 seconds, the flow is around 5 L/s (10 cu. ft./min.).
* A propertly functioning supply air duct should deliver 20 to 40 L/s (40 to 80 cu. ft./min.). That
means if the bag takes five seconds or more to inflate, your duct may be blocked or the fan may

i
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Number of Locations Condition:
warm air open or
registers/ blocked
radiators

DISTRIBUTION SYSTEM WORKSHEET

Number of cold Locations Room
air returns temperature
(forced-air warm/cold

systems)

Write the details of your distribution
system on the Distribution System

Worksheet.

Indoor pollution
If you have any

concerns about

health problems—

or even if you don't—

consider your heating system

as a possible source of indoor

pollution. Check the

basement for any

combustion odours
that could be caused
by backdrafting of

e

combustion gases or by fuel leaks. Look
for soot stains around any combustion
appliance and listen for unusual rumbling
sounds when it is operating. Look around
the tank and supply line for signs of
leakage, if you heat with oil. If you have
strong suspicions that fuel is leaking into
your house, have your fuel supplier perform
a proper inspection.

Having the ducts cleaned can help get rid
of accumulated dust and obstructions, and
changing the filter frequently on a forced-air
system also helps keep down the levels of
irritants your furnace can spread through
the house. But if you're sensitive to dust

and molds, you may need to think about
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installing a higher-efficiency air filter
on your forced-air system. Talk to your
contractor about filtration options for
your system.

Use an expert eye

As mentioned, assessing a heating system
can be difficult for the average homeowner.
So, if you think your system may not be
performing efficiently, it’s best to get an
expert opinion before you start making
plans. Your fuel company can send a
representative to test your system and see if
it's working properly and efficiently. Or you
can hire an independent heating contractor;
these can be found in the Yellow Pages™
under “heating” (See Who'll Do the Work?,
this chapter for more information on how
to choose a heating contractor.)

What Are the Options?
If you're not getting the kind of efficiency

you should from your heating system, there
are ways to improve it. These range from
low-cost fixes to an invetment in a

new system.

If you have your heating system inspected,
you may find it isn't delivering heat the

way it should because it’s in bad repair.

The burner may not be operating efficiently,
or there may be problems with the
distribution system, for example fixing

these problems could give you better
performance without the cost of

replacing the furnace itself.

In other cases, your furnace can be
converted into a higher-efficiency appliance
by adding a new component such as a more
efficient oil-burner head. These upgrades
can result in significant fuel savings and
might be a more economical solution

than a new furnace. The upgrades available
vary with each type of heating system.

Finally, if your furnace has deteriorated, or
if your heating contractor advises you it just
doesn't make economic sense to upgrade it

CARBON MONOXIDE DETECTORS

Combustion gases often contain carbon monoxide
which, in high doses, can cause death. To guard
against this hazard, homeowners who have fireplaces,
gas furnaces or water heaters could install a carbon
monoxide detector.

replacing it with a new, more efficient
model may be the best option. This involves
a significant investment, but it is possible

to figure out whether investing in a new
furnace makes sense, financially, using your
heating needs, the cost of fuel and the
efficiency rating of the new and old
furnaces. Explore the possibility of
financing the purchase on your monthly
fuel bill to reduce the capital outlay.

To find out how big a furnace you need,
your heating contractor should calculate the
heating load of the house. (Don't depend
on the rating of the old furnace—it may
not have been properly sized to begin with.)
The heating load is an estimate of how
much heat your system has to supply to
keep your house warm on a typical cold
winter day. The calculation is based on a
number of factors, including the size of
your house, its location, its insulation and
airtightness. Your municipality may also
have energy efficiency requirements, so you
should consult with them when considering
this option.

Remember, however, to have the contractor
figure in the effects of any renovation
project on the house’s heating requirements.
A major renovation can dramatically change
the heating load and your decision on

what to do with your heating system. For
example, an ambitious insulating or weather
sealing job will reduce the heating load,
making the expense of a high-efficiency
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furnace unjustifiable when a propetly sized
mid-efficiency furnace will do the job. On
the other hand, a large addition can increase
your heating requirements, and you will
need a bigger furnace or a separate heat
source for the new living space.

The fuel you save could result in a

payback on an upgrade or replacement
within a few years. That’s not to mention
the environmental benefits: you'll be using
less of a limited resource, and since modern
furnaces tend to burn cleaner, with a new
turnace you'll be producing less pollution.
As well, if you get a high-efficiency furnace
that doesn’t need a chimney, it will vent
combustion gases more efficiently, and you
may be able to close off one major route for
heated air to escape your house. (Note: If
your water heater uses the same chimney as

the furnace, you won't be able to close off
the chimney. If the furnace no longer needs
a chimney connection, ask your contractor
to make sure the flue is not oversized for
the hot water tank.)

Installing a new furnace may have extra
costs attached, however. You might have
to upgrade your chimney or distribution
system, or put a hole in the basement wall
for a new venting system to exhaust flue
gases or supply combustion air. This
could add several hundred dollars to

the overall cost.

Fixing your system

Before you consider plans to upgrade or
replace your heating system, make sure first
that it isn’t underperforming because it
needs adjustment or repair. Like everything

WHAT DO THE NUMBERS MEAN?

When comparing furnaces and other heating appliances, look carefully at the efficiency numbers
provided by the manufacturers and make sure the appliances are being compared under the same rating
system. Some may cite the steady-state efficiency of their furnace; this represents its performance when
it’s fully heated up and operating at peak efficiency. However, the unit will not be able to match that
performance in ordinary use. Look instead for the seasonal efficiency, or Annual Fuel Utilization
Efficiency (AFUE), which represents its performance in a typical heating season. AFUE ratings range
from around 60 per cent to over 90 per cent for different heating appliances. The higher the
percentage rating, the greater the heating system’s efficiency.

The steady-state rating of heat pumps is expressed as a co-efficient of performance (COP) for heating,
and an energy efficiency ratio (EER) for cooling. The seasonal performance is expressed as a heating
seasonal performance factor (HSPF) for heating, and a seasonal energy efficiency ratio (SEER) for
cooling. HSPF ratings range from 5.9 to 8.8, while SEER ratings range from 9 to 16. The higher
numbers represent greater efficiency. The COP and EER ratings are commonly used for ground-source
or water-source heat pumps, because they extract heat from the ground or a body of water where the
temperature is relatively constant. The COP of these units runs from 2.5 to 4.0, while the EER ranges
from 10.5 to 20.

When in doubt about the efficiency rating of an appliance, look for the EnerGuide sticker on the
manufacturer’s literature or on the appliance. Ask your contractor for more information, such as a
detailed technical description of the unit.
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else, heating systems can deteriorate and go possibility the distribution system was

out of tune over time, so they should be inadequate to begin with.
inspected once a year by your fuel company () R
servic.e ity hea%ting c9ntrac,tor. e your heating system, make sure this person
extra. 1nsPect1on is advisable if you'e does a careful inspection of the distribution
considering changes, system. There may be ways you can

An inspection can turn up correctable significantly increase your heating levels

problems with your furnace. In some by making some adjustments or repairs, or
cases, it may also find problems with replacing parts of the system. The charts on

your distribution system. There’s also the fixing various systems outline some of the

FIXING FURNACE PROBLEMS

Problem

Consequences

Solution

Cracked heat exchangers

Can create a serious air pollution problem by
allowing combustion gases into the air that is
delivered to the house.

Replace the heat exchanger. (If this happens, check
the warranty as this is usually covered for an
identified period of time.)

Sometimes it is more economical to replace the
entire furnace.

Backdrafting

Can create serious air pollution problems by
releasing combustion gases into the household air.

1. Ensure the venting system (for example, the
chimney) is not blocked.

2. Ensure the venting system operates properly.

3. Provide fresh air intakes to supply makeup air for
appliances such as fireplaces that exhaust a lot of air
from the house.

4. Provide combustion air for the furnace.

5. Ensure no return air grilles are located close to
the furnace.

(These measures usually need a heating system
specialist.)

Loose or worn belts

Can stop fans from operating efficiently, resulting
in poor warm air circulation or inefficient combustion.

Adjust or replace.

Burned-out fan motor
(forced-air systems)

Stops warm air circulation.

Replace, repair or rebuild.

Circulation pump not working

Stops delivery of water to radiators.

Repair or replace.

contents to freeze.

(hot water systems)
Blocked chimney or vents Will cause combustion inefficiency and pollution Repair.
problems by preventing combustion gases from
escaping furnace.
Dirty oil nozzle Lowers efficiency of oil burner. Clean or replace.
Dirty oil filter Interferes with burner function. Replace oil filter.
Failed power venting system Can allow combustion gases to leak into the house. Repair or replace.
Faulty thermostat/control Makes furnace operate inefficiently. Repair or replace.
No heat During winter months can cause the house and its Check that power is on.

Adjust or replace thermostat.
Repair furnace (faulty high limit is common).
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FIXING FORCED-AIR DISTRIBUTION SYSTEMS

Problem/symptom Solution

Lack of air flow Ensure supply air grilles are open and not blocked by furniture or drapes.
Check ducts and dampers to make sure they are open.
Check furnace fan.

Clean or replace air filter.

Uneven heating from room to room Use dampers in ducts or floor registers to “tune” the duct system to
restrict air flow to rooms that don't need much heat and to increase air
flow to colder rooms.

Loss of air through leaky joints in Seal joints with foil-type duct tape or with a special water-based

the ductwork mastic available at hardware stores.

Heat loss from surface of ducts running | Wrap exposed ductwork with foil-backed insulation batts or special

through unheated spaces duct insulation (especially critical where the ducts run through unheated
spaces since condensation can occur). Seal seams in insulation with foil-
type duct tape.

Loss of air flow because the system has | If possible, improve duct layout in the course of a major renovation
too many right-angled elbows or uses project so air flows as directly as possible.
flexible ducting

Too few cold air returns, reducing air flow | Install extra air returns, especially in bedrooms, in the course of a

in the system and thus heat delivery major renovation. (A specialist should do this since calculations are
required to determine the number of returns suitable for your heating
systems—you can have too many returns.)

FIXING HOT WATER DISTRIBUTION SYSTEMS

Problem/symptom Solution

Lack of water flow in radiators Check for air build-up in radiators by using valves to
relieve pressure.

Uneven heat distribution from room “Fine tune” system using the valves in baseboard radiators

to room to adjust the flow of water. If system has more than one

loop, adjust the valves that control water flow to different
parts of house. Alternatively, install thermostatic radiator
valves, which control the flow of hot water through

each radiator.

System slow to heat up the house, If system is gravity type, add a circulation pump
especially after the thermostat has and replace open expansion tank with a sealed,
been set back at night pressurized tank.

common problems with furnaces, forced-air Controlling your losses

and hot water systems, and suggested Oinie of the mbst costetfective

solutions, most of which must be ways of saving money and energy A

performed by a qualified contractor. on a heating system is by adding a
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programmable
thermostat. This
will turn down the
heat automatically

when you go to bed
or when your family
is out of the house
for an extended time,
and turn it back up when you

need it again. You can do this manually, but
the programmable thermostat never forgets.
It can turn up the heat before you get up in
the morning so you will wake to a warm
house. As a rule of thumb, for each degree
you lower the heat overnight, you will save
two per cent on your heating bill. (Note:
installing a programmable thermostat may

cause a problem in a house that suffers from

window condensation since the cooler
indoor air can increase the condensation.)

If you are installing a ventilation system
that will use the furnace’s forced-air system
to circulate fresh air, you may have to install
a control that allows you to operate the fan
independently of the furnace so it can do
its job year-round. A switch that allows
continuous operation may be provided on
your thermostat or on the furnace cabinet.
Since this full-time use can increase energy
use substantially, look into speed controls.

Upgrading or replacing your system

0il systems
Oil furnaces or boilers work by spraying

fuel oil out of a nozzle into a firebox, or
combustion chamber, and igniting it with
an electrode or pilot light. There are
both forced-air and hot water systems.

OIL SYSTEM UPGRADES

installing a smaller oil
burner nozzle.

Option Effect Seasonal Comments
efficiency
Downsize an old system by Smaller burner runs more efficiently. Varies Some improvement on old-style

system (must be verified by a
professional heat loss calculation).

Install a flame Burner runs longer and more efficiently. 70%-78% Significant improvement on old-
retention burner. style system.
Install a flame retention burner | Stops air from flowing through the system and 74%—82% Helps reduce pollution levels in house.
with high-static pressure. up the chimney when furnace is off, resists
backdrafting.
Install delayed action Prevents the furnace from producing soot Same as Helps reduce pollution levels in house.
solenoid valve. and fuel smells at the end of its cycle, existing
increasing efficiency. system
Install electric plenum heater. Supplies lower-cost heat; oil burner comes on only Varies Saves money only if electricity costs
when needed. less than oil.
Requires adequate electric service.
Convert oil burner to gas burner. | Switches to lower-cost fuel. 63%-68% Provides opportunity to convert water
heater, range, dryer, fireplace to gas.
Requires gas lines running to house;
gas not available in all areas.
Install oil-fired hot water One burner for two systems—more efficient, 65%—70% Supplies heat and hot water at higher
heater and coil in existing and only one vent hole in house. efficiency with one appliance.
forced-air system. Can be side-wall vented to reduce air leakage. Can reduce floor space requirements.
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OIL SYSTEM REPLACEMENT

Option Advantages Efficiency Comments

Mid-efficiency furnace Use high-static flame-retention burners, low-mass 83%—-89% Some vented using a pipe through the
combustion chambers and improved heat exchangers. wall, eliminating need for a chimney.

Condensing oil furnace Extract more heat by condensing combustion gases. 85%-95% Some vented using a pipe through the

wall, eliminating need for a chimney.

Conventional oil furnaces have a seasonal pilot light to ignite the fuel, while modern
fuel efficiency of about 60 per cent. ones have electronic ignition. There are

. . both forced-air and hot water systems.
Many people who have older oil furnaces in ) Y
Conventional gas furnaces have a seasonal

heir h. have alread
their houses have already moved to upgrade fuel e fﬁciency of about 60 per cent.

them since the energy crisis of the 1970s. If

you haven't done so, a renovation is a good Gas is a popular form of heating in parts
opportunity to bring your system up to of Canada where it is a relatively low-cost
date. You can either upgrade your existing fuel. Propane, a liquefied natural gas, is
furnace to increase its efficiency, or replace also popular in many parts of the country,
it with a new model that has much better especially in rural areas that don't have

fuel efficiency. natural gas lines. In the past few years, new
Look at the Oil System Upgrades and Oil equipment has appeared that allows you to

) et fuel efficiency similar to natural gas
System Replacement charts for the main g y . g
. ) . . systems. Propane systems require space
options in upgrading and replacing an )
. outside for tanks, and you may have to
oil furnace.

pay tank rental fees.

Gas and pro t
propane systems Use the Gas System Upgrades and Gas

Natural gas furnaces ignite natural gas as it System Replacement charts to investigate
flows out of a burner. Older systems use a the main options.

GAS SYSTEM UPGRADES

Option Effect Seasonal efficiency Comments
Install fan or draft Helps exhaust gases up chimney. Similar to existing system May help prevent backdrafting.
inducer on furnace.
Add retrofit condensing Extracts extra heat by condensing 75% or higher Can produce a worthwhile efficiency
furnace to existing combustion gases in stainless steel gain but compare costs to buying a
ductwork. heat exchanger. mid-efficiency furnace.
Exhausts using pipe through wall or
up existing chimney.
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GAS SYSTEM REPLACEMENT

Option Effect Seasonal Comments
efficiency
Install mid efficiency Has no pilot light, uses improved 70%—84% May require installing a chimney liner.
gas furnace. heat exchangers. Some models can be side-wall vented.
Controlled exhaust system sends less Can have condensation problems if
heat up chimney. efficiency rating reaches top of range.
Install high efficiency Extracts extra heat by condensing 89%-96% Eliminates chimney and possibility
condensing furnace. combustion gases in heat exchanger; of backdrafting or fuel leakage
some use a “pulse” system to burn fuel into house.
in short bursts. Condensate must be piped into
Induced draft fan sends combustion floor drain.

gases out a plastic pipe through wall.
Can be a “sealed” combustion unit with
no chance of backdrafting or fuel leakage
into house, therefore, no threat to
indoor air quality.

Electric systems must be kept clean. As well, if you are
The most common type of electric heating considering installing an electric system,

system in many areas uses baseboard heaters, remember that it may require you to put a

also called resistance heaters. These have an 200-ampere electrical service in your house,

electric element which radiates heat into the which will increase the initial cost.

room. There are also wall heaters, which Since electric heating is already efficient,
work on the same principle, and electric there’s little you can do to increase its
furnaces or boilers, which use an element efficiency except maintain it—keep the

to heat the air in a plenum or the water baseboard heaters free of dust, adjust the
in a boiler. thermostats and improve the air circulation

around the baseboard heaters. Wall-mounted
thermostats are better than those mounted
directly on the baseboard heaters. So, the

best alternative may be replacement. If

Electric heat systems are considered 100 per
cent efficient since they convert all of their
energy to heat. However, the facilities that
generate the electricity are not as efficient,

you have baseboard heaters, this will likely

so this type of heat consumes a significant

amount of resources. As well, electricity is involve installing a whole distribution

a relatively high-cost form of energy in system as well as a furnace, but the fuel

most parts of the country, which can make savings can make the expense worthwhile.

baseboard heaters and electric forced-air Which alternative you choose
furnaces expensive to operate. depends on the availability
and the cost of different

If you have health concerns,
fuels in your area. The

electric heat can be a good n

. . A7 . 4
choice because it doesn’t produce choices include gas,

combustion gases or require a chimney. But propane, oil or a wood-

baseboard heaters and plenum heaters can fired system.

“toast” dust, which is not desirable, so they



propane, electricity and wood. However, your choices
may be limited by what’s available in your area.

Natural gas is not available everywhere in Canada.
As well, some types of furnaces and other heating
equipment may not be available in your area. To find
out what's available to you, consult a local contractor
or your utility company.

Changing fuels is a major undertaking. It usually
requires a new furnace and may require other changes
such as the installation of gas lines. In order to
decide whether it’s worthwhile, you first have to
figure out how much you will save with the new

fuel. A qualified heating contractor will be able to
calculate the yearly cost of heating with different
types of fuel so you can compare the savings.
However, it’s advisable to get more than one

quote, since contractors may specialize in one

type of fuel system.
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CHANGING FUELS

One of the most common ways to reduce your
heating bills is to change to a less costly type of

fuel. A number of different fuels are used in different
parts of Canada; the main ones are oil, natural gas,

Wood

Woodburning appliances come in a
variety of shapes and sizes. Woodburning
fireplaces are a common sight in Canadian
houses; however, for heating purposes,
woodburning stoves are better. For those
wanting to heat their entire house, there
are also woodburning furnaces. Most
woodburners use cut firewood as fuel, but
there are stoves, furnaces and fireplaces that
burn wood pellets which are fed into the
firebox using a motorized auger. Be aware
that augers require electricity and will not
operate during a power outage.

The efficiency of conventional wood-
burning fireplaces is very low, from

IO per cent to minus 10 per cent, ?
1)
[}

house, both while in use and when idle.

since they often draw significant
amounts of heated air out of the

Conventional woodburning stoves have
seasonal efficiency ratings of 55 to

70 per cent, while woodburning furnaces
have ratings of 45 to SS per cent. High-
efficiency fireplaces and woodburning
stoves, now commonly available, have
made wood a more viable form of heat.
However, woodburning furnaces have not
been improved as much and are becoming
less popular.

If you have a ready and reasonably

priced supply of wood, it’s possible to

use a fireplace or woodburning stove as a
heating source. The woodburner should be
in the area where your family spends a lot
of time, and in an open area where the heat
can circulate through the house and up
staircases. Whole-house heating may not
work well in a house that has many small
rooms. Avoid locating the stove or fireplace
in the basement, since it is difficult for the
heat to rise effectively through the rest of
the house. You can help distribute heat
using a hot air duct, small wall vents with

-~

y 1
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household air). Open fireplaces and some

fans or your furnace’s forced-air system,
with the fan set at low speed.

Woodburning appliances, especially
fireplaces, also have a health issue attached.
Because they exhaust so much air up the
chimney, they can depressurize the house
and may cause backdrafting (unless your
furnace or water heater are sealed-
combustion units that don't rely on

WOO0D HEAT UPGRADES

woodburning stoves may also give off
harmful emissions; that pleasant “woody
smell” is actually the smell of combustion
gases, which include carbon monoxide. If
you have woodburning appliances, or if
you're installing them, it’s important to
make sure they have an adequate air supply.
Some appliances come with tight-sealing
doors and outside combustion air ducts;

Option Advantages Seasonal Comments
efficiency

Install fireplace insert May have its own combustion air supply. 50%~70% Effective way of producing heat and reducing
in existing fireplace. Circulates room air through a convection indoor air pressure and backdrafting problems.

chamber around the firebox before May require installing stainless steel

returning to room. chimney liner.

Advanced combustion models have an

insulated firebox with enhanced air

flow system and a second, heated air

supply to produce a second burn of

combustion gases.
Install tight fitting glass Reduces amount of room air drawn into Some Check with manufacturer to make sure fireplace
doors on fireplace. fireplace and lost up chimney. improvement can be used with doors closed—not all

allow this.

WOOD HEAT REPLACEMENT

Two main types:
* Radiant stoves radiate heat off surfaces
« Convection stoves have air delivery system.

Option Advantages Seasonal Comments
efficiency

High efficiency May have its own combustion air supply. 50%—70% Much better than old-style fireplaces.
wood fireplace Circulates room air through a convection Best models certified as low emission

chamber around the firebox before returning appliances.

to room. Can be used for central heating.

Advanced combustion models have an

insulated firebox with enhanced air flow

system and a second, heated air supply

to produce a secondary burn of

combustion gases.
High efficiency Technology is similar to high-efficiency 55%—-80% Similar to high efficiency woodburning stoves.
wood stove fireplaces. Radiant stoves better in open areas, convection

better in enclosed rooms.
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these can help prevent combustion gas from
entering the house.

When selecting any woodburning appliance,
make sure it has Underwriters’ Laboratories
of Canada (ULC) certification. You might
also want to check that the appliance is
Environmental Protection Agency (EPA)
certified. EPA certification ensures that the
appliance is clean burning and, as a result,

is also highly efficient.

The main options for upgrading and
replacing a woodburning system are
presented in the Wood Heat Upgrades
and Wood Heat Replacement charts.

Other heating options

If you're changing your heating system,
consider alternative heating methods.
Some of these are more efficient than
traditional heating systems and may be
available through your local fuel supplier

or heating contractor.

Heat pumps

Because of their low operating costs,
these are a reasonable alternative in some
areas. Heat pumps are very efficient since
they need only the electricity to run the
compressor and the circulation and
evaporator fans. However, since they

extract less heat as the outdoor air gets

SEEING THE BIG PICTURE

Changing your heating system may be only half of your
goal. If you want to provide cooling as well, there are
other considerations that will influence your decision. For
example, the added benefit of cooling could make a heat
pump a better value. As well, a forced-air delivery system
is necessary to distribute the cooled air for a central air
conditioning system, and it must be sized properly to
match the output of the air conditioning unit.

colder, they are not suitable for parts of
Canada that have a particularly cold climate.
(There are, however, some “bi-valent” units
that use gas or propane to heat the outdoor
air before it enters the outdoor coil so they
can operate in colder weather.) Even where
they are practical, it's not economical for
air-source heat pumps to handle the entire
space heating load, so theyre usually teamed
up with another heat source.

Stand-alone heat pumps function

much like a conventional furnace with a
forced-air system. However, they include a
supplementary heater (usually electric) to
take over when the temperature falls below
the “balance” point where the heat pump
can't economically supply enough heat.

Another option is a ground-source heat
pump, also called an earth energy system.
These systems run antifreeze or refrigerant
through loops of piping in the ground
around your house, and extract heat from
the earth. There are also “open” systems
that extract heat from water drawn from an
underground water source or well. Ground-
source heat pumps can be used in colder
climates than air-source units and are also
very efficient. However, their initial cost is
much higher, so they’re an option only if
you're investing for the long term.

Heat pumps can be used to heat your
domestic water as well. All heat pump
systems require careful design and
installation, and they usually require your
house to have a 200-ampere electrical
service. Heat pumps can also be used to
cool a house during the summer months.

Space heating

Your renovation may create new spaces

that need to be heated, but are hard to reach
with your heating ducts or hot water pipes.
You may also want to warm up some cold
areas in the house that are hard to heat. In
these cases, the best solution may be a space
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for up to three wall mounted air-
flow heaters.
Can also supply air conditioning.

Option Advantages Seasonal Comments
efficiency
Gas fireplace inserts Can be used in existing 50%—70% Should have own source of outside
woodburning fireplace. combustion air.
Electronic ignition preferred over pilot light.
Chimney liner may be required.
Direct-vent gas fireplaces | Hook up to existing gas lines. 60%—70% Should have own source of outside
Use vent pipe through wall to exhaust combustion air.
combustion gases. Zero-clearance fireplaces can be installed
against existing wall. Electronic ignition
preferred over pilot light.
Gas space heaters Free-standing or wall-mounted 60%—82% Should have own source of outside
models available. combustion air and outside vent to exhaust
combustion gases.
Electric baseboard heaters | Inexpensive. 100% Heavy users of electricity, but small scale use
Easy to install. can make sense.
Need own electrical circuit.
Electric convection heaters | Can be mounted on or recessed into walls. 100% Heavy users of electricity, but small scale use can
Floor heaters also available for cold spots make sense.
such as bay windows. Need own electrical circuit.
High efficiency Add cozy atmosphere. 50%~70% Costly to install.
woodburning fireplaces May be useful as a back-up heat source. Have own supply of outside combustion air and
outside vent to exhaust combustion gases.
Best in areas not used continuously; otherwise
have to be fired up frequently.
Woodburning stoves Add cozy atmosphere. 55%—80% Require special flue pipe and heat pad for safety.
High-efficiency models preferred. High-efficiency models have own supply of
Useful as a back-up heat source and outside combustion air and outside vent to
cooking appliance. exhaust combustion gases.
Best in areas used continuously.
Heat pumps Ductless mini-split systems supply heat 100% High initial cost, could be worthwhile for

large addition.
Low operating costs.
Not suitable for all parts of Canada.

heater, which operates independently of
your main heating system. These may not
be as efficient as the rest of your heating
system, but since you'll use only one or two,
the extra cost may be acceptable.

The options for space heaters include gas
heaters, electric heaters, woodburning stoves

and fireplaces, and heat pumps. (See the

Space Heating chart.)

Integrated space heating and domestic hot
water heaters
It is possible to meet your space heating
and water heating requirements using

one integrated unit that supplies all your
needs. There are ‘combo’ systems that
employ the water heater as the main source
for heating the house. In some systems, the
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hot water from the tank circulates through a
coil in an “air handler,” where it heats the
air for a forced-air system. Other systems
use the water heater to supply heat for a
hydronic or radiant floor heating system.

In order to deliver acceptable efficiency,
these systems should use a mid- or
high-efficiency water heater coupled

to a well-matched heat exchange unit and
distribution system. That means they should
be considered as a replacement for your old
heating system, rather than as an upgrade to
an existing one. While these systems can be
retrofitted to existing equipment, they will
not operate efficiently if all the components
are not properly matched.

Solar heat

If your house has large

walls facing within M

30 degrees of south,

you can use solar

heat to supplement your heating
system. This involves making use of,
or installing extra, windows that catch
the sun’s rays during the heating season
and some dense materials such as tiles,
gypsum drywall or concrete to absorb
the heat. These changes can be included
as part of a renovation project. (A more
extensive description of solar heating
strategies is included in Chapter Six.)

Radiant heating uz
This produces e

heat by running
warm water through

be expensive. A radiant system could be an
alternative if you have a source of warm
water for space heating, if you're installing
new flooring or if you need to get heat to
a difficult location.

Making a Plan

Once you have an idea of your needs, you
can choose the course of action that makes
the most sense in terms of cost, energy
conservation and lifestyle. The first step is
to define what you want to accomplish with

the changes you make.
On the Heating Goals Worksheet,

write down your goals for your heating
system improvements under the headings
provided. For example, under the Heating
costs heading, you might want to decrease
your heating costs substantially; under the
Comfort heading, you might want to supply
more heat to some cold bedrooms; under
the Air quality heading, you might want to
make your house a “cleaner” environment
by getting rid of any combustion gases,

cleaning the air and adding ventilation.

a series of pipes under the floor.

Some systems embed the pipes in
concrete floors, but they can also be
installed directly underneath a wooden
subfloor. These systems are efficient
and comfortable, since the heat comes
up from the floor; however, they can
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Choosing an Option

Once you know your goals, you can try to
make the best choice among the options
presented here. Which course you choose

depends on a number of factors including:
* whether your system is in need of repair
* the fuel efficiency of your system

®* maintenance costs

* your system’s capacity to be upgraded

* the available alternatives in your area

*  health problems in the household that
may be related to your system or
potentially resolved by the use of

another system.

Aside from these considerations, look at

how long you intend to live in the house. If
you're going to stay where you are for a long
time, and perhaps retire there, investment in

HEATING

Goals Priority
(high/low)

Heating costs

Comfort

Air quality (health)

Efficiency

Pollution

an expensive high-efficiency furnace will
be repaid in fuel efficiency and comfort.
But if you're thinking of reselling within

a few years, an upgrade of your existing

OPTIONS WORKSHEET

Details Advantages

Disadvantages Health Considerations

Fixing system

Option 1

Option 2

Option 3

Upgrading system

Option 1

Option 2

Option 3

Replacing system

Option 1

Option 2

Option 3
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HEATING SYSTEM COST COMPARISON WORKSHEET

Existing system Yearly operating cost Yearly maintenance cost Total yearly cost

Repair Details Initial cost Estimated yearly cost

Upgrade Details Initial cost Estimated yearly cost
(including maintenance)

Option 1

Option 2

Replacement Details Initial cost Estimated yearly cost
(including maintenance)

Option 1

Option 2

Option 3

Summary

furnace or a mid-efficiency furnace might
be a better choice. (See What do the

numbers mean?, page 68)

Use the Heating Options and Heating
System Cost Comparison worksheets to list
and compare the most likely options for
your heating system.

Counting the costs

To figure out which option makes sense
financially, you should have some idea of
how much it is going to cost to make the
changes initially and how much the system
will cost to run each year. In addition to
the initial outlay, ask potential suppliers
to provide an estimate of the annual
operating expenses of the systems they are
proposing. This estimate should take into
consideration the energy content of the
fuel used, the cost of the fuel, the heating

load of your house and the seasonal

efficiency of the appliance you're

considering. The calculation should
look like this:

Energy cost per unit Heating load
X

Energy content of fuel ~ Seasonal efficiency

X 100,000 = Annual heating cost

Pay particular attention to the estimated
heating load—if this figure varies widely
from one contractor to the next, find out
why. Use your own heating costs from the
Heating Assessment Worksheet in the
Taking Stock section to compare the
heating costs with different furnaces or
other heating equipment as you gather
estimates from different contractors.

Once you've found out the yearly savings in
operating costs, divide it into the initial cost
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HEATING EQUIPMENT WORKSHEET

Appliance chosen Other materials Cost per
(model, serial no. unit
if applicable)

Total cost Date purchased/

comments

Supplier
(address, phone no.)

of the improvements to see how many years
it will take you to recoup your investment.
For example, if a new furnace will cost you
$2,000, and you calculate that your heating
costs will be $400 a year less, it will take
you five years to get a payback. In addition,
if keeping your existing system would have
involved repairs, you can also deduct those

saved repair costs from the $2,000.

When assessing the initial cost of heating
equipment, make sure you're being quoted
the installed price: extra work such as
installing a chimney liner, supplying a new
fuel source or changing the distribution
system will raise the installation costs.

When you've made your final choice, record
it on the Heating Equipment Worksheet.
When you've made your purchases, update
the list so you'll have a record for future
reference. Also attach all receipts and other
project documents to the page so they’ll be
handy if you need to look at them.

Who'll Do the Work?
Any work on a heating system should be

done by a trained heating contractor. These
can be found under “heating” in the Yellow
Pages™; your fuel supplier should also be
able to refer you to a qualified firm. If

you're buying new equipment, the company
you buy the equipment from may install it
as part of the deal.

Follow the guidelines in Chapter Three
to choose your contractor. Check the
contractor’s references for proper
certification and licensing, and look for
membership in industry associations such
as the Heating, Refrigerating and Air
Conditioning Institute (HRAT) of

Canada. Check equipment warranties

MAINTAINING YOUR HEATING SYSTEM

While you can do your part in helping keep your heating
system working properly—changing the furnace filter, for
example—your system should be checked and maintained
periodically to keep it working efficiently. Many heating
contractors and fuel suppliers offer service contracts that
include routine maintenance and emergency visits if
something goes wrong. However, the needs of different
types of furnaces vary. New heating equipment should
need only regular maintenance, so price may be the biggest
factor when considering a service contract. Older systems
are more prone to problems, which can make a service
contract more worthwhile.
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and installation-related warranties. And ask
about ongoing service/maintenance plans
and costs.

Cooling
What Are the Issues?

Air conditioners are a personal issue. Some
people consider them a necessity, while
others are content and comfortable without
them. The main factors are listed here.

* Comfort: In the warmest parts of the
year, air conditioning can make a house
a more comfortable place to live. How
necessary it is depends on the house
itself (some heat up more than others)
and your own tolerance of warm
temperatures and humidity.

* Efficiency: Whether you need
air conditioning, and how /[é
much you need, depends on
how well insulated and sealed
your house is and how
much window glass
 area it has. A tight
| house with good
insulation but with a
lot of glass will trap
more heat than a
loose, poorly
insulated one.

* Energy consumption: Cooling

the house consumes a /u
significant amount of Mirci

electricity over the course
of a summer. This puts
an extra load on natural
resources and adds to the
yearly cost of operating
the house.

What You Should Know about
Air Conditioners

Air conditioning systems cool
the house during hot weather

using refrigerant. The refrigerant circulates
through condenser coils, usually located in
an outdoor unit, and releases its heat to the
outside air, becoming cool. It then flows
through tubes to an evaporator coil inside
the house. Indoor air is circulated over the
evaporator coil, becomes cooled and is
delivered to the room or the house. This
process also takes humidity out of the
household air that flows past the evaporator
coil.

Central air conditioning systems provide
cooling for the whole house, usually

using your furnace’s forced-air system to
distribute the air. Room air conditioners are
self-contained units that cool only one or
two rooms. There are also “ductless” systems
that combine the features of the two types.

Taking Stock

Before you decide on an air conditioning
system, look carefully at your house’s needs.
Does it heat up during most of the summer,
or just when the weather is hottest? How
many weeks of hot weather do you get

in your area? Are you using your existing
resources, such as awnings, shades, fans and
trees to control the solar heat problem?

At the same time, check your electrical
service. If you're considering central air
conditioning, a typical 100-ampere service
may not be able to handle the extra load. A
contractor or electrician will be able to tell
you whether you need a higher-rated service;
in some cases, an extra panel can be added
to your circuit box, at an additional cost, to
accommodate the unit.

What Are the Options?

It can pay to consider the alternatives
before you invest in air conditioning. In
many cases, you can make your house
comfortable in summer without the
expense and energy consumption of

an air conditioning system.
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There are a number of strategies

you can use to reduce the heat f
accumulation in your house

during hot weather.

* Block the sun: If youe building an
addition or doing outdoor renovations,
consider bringing your roof overhang
out far enough to shade your windows
fully in summer. Alternatively, put
trellises, awnings or shade panels above
south-, east- and west-facing windows.

If they are installed in the proper
position, they won't block the rays
of the sun in winter, when the sun is
lower in the sky.

Install window shades: Just adding
effective shades or shutters that will
cover the whole window in hot weather
can keep a lot of radiant heat out of
the house. If your windows need

replacement, you can buy new units
with adjustable shades built into

...consider bringing your roof overhang out far
enough to fully shade your window in summer.
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them or with low-emissivity (low-E)
coatings (see Glazing Choices chart in

Chapter Six).
*  Use landscaping: Try to use the shade

of deciduous trees. They can shade a
window in summer when the leaves are
out, but still allow the sun to reach it in
winter when they're bare.

* Install energy-efficient windows:

Choosing an air conditioner

If you decide you need air conditioning,
there are three main types of systems
to consider.

Central air conditioning

Most central systems are called “split”
systems because they have two parts. A
compressor unit located outside the house

sends cooled refrigerant inside through

Windows with tight air seals and special

solar control coatings that block some copper tubes to the evaporator coil, which

. . )
of the suris rays can help protect you is usually located in your furnace’s forced-

air duct. The furnace’s circulation fan
from heat as well as cold.

delivers the cooled air to the house.

* Insulate and air seal your house:

Upgra dll’lg your insulation levels an Cl Puttmg m a central air COI’ldlthI’llI’lg

: . i signifi st. However
reducing air leakage can help reduce system involves a significant cost. However,

: : once it’s installed, a central system operates
indoor temperatures in summer, as long

as you don't have a lot of heat entering much more efficiently than small, window-

mounted units. This is partly because it uses

through the windows (see Chapter Five
for details).

a higher-capacity electric circuit.

You'll need a suitable outdoor location to

* Install fans: Ceiling fans can help

. { ressor unit. Since it will
make the house more comfortable in install the comp

Lo piootts create some noise, it should be away from

windows, both yours and your neighbours’.

HOW HEAT COMES IN

One of the ways heat enters the house during the y

summer is through the windows. This happens as
direct sunlight passes through the windows and is :
absorbed by the materials inside the house—a e \ \‘
process called “passive solar gain.” As well, radiant f £ & \\\ ‘
heat from warm objects and surfaces outside can j s \ 3
enter the house through the window glass which \
is a poor insulator. Both these forms of heat can be '

reduced by shading the windows, or by using glass \ :

low-E coating

with low-E coatings, which reflect heat energy while
letting visible light through. (For more on passive
solar gain, shading and low-E glass, see Chapter Six.)

o
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Putting it between two closely spaced
houses can magnify the sound. The
condenser should be in a shaded area, and
the area around it should be kept clear to
allow good air flow, important for the unit’s
performance. As well, it must be relatively
close to the furnace or blower inside, since
the copper tubing should not be run

long distances.

If you live in an area where installing a heat
pump makes sense as a form of heating,
you can get central air conditioning as an
added benefit, since a heat pump uses the
same technology as an air conditioner and
can be used for both purposes. However, a
heat pump involves a bigger investment. If
you already have a gas or oil furnace, this
may not be economically viable.

If you have an existing central air
conditioning unit, it may be oversized

for your house. An oversized unit won't
operate efficiently, and it won't dehumidify
the house adequately (see Comparing air
conditioners, page 87). Some units were
incorrectly sized for the house when they
were installed, and some become oversized
when homeowners reduce the house’s air
conditioning load with better insulation or
air sealing. There’s little you can do to
correct this situation except use the system
sparingly or replace it if it’s getting old.

Ductless split systems

These “intermediate” systems can provide
a cooling solution for houses that don't
have forced-air ducts. They use an
outdoor condenser unit, like a central

air conditioner, but deliver the cooled
refrigerant to wall-mounted or ceiling-
mounted room units, which circulate the
cooled air using a fan.

You can get ductless split systems with up
to three wall units that can be located in
different rooms, and some systems allow
you to attach limited ducts to run cool air

from a wall unit to a second room nearby.
Another strategy is to use wall vents with
small circulation fans to move the cooled air
around the house, although this option can
be more expensive since you have to install
the wiring and repair the wall finishes after
installing the fan.

Window air conditioners

These self-contained units have all the
working parts in one module. They perform
less efficiently than central units and are the
least energy-efficient choice since they run
on regular household circuits. As well, they
can be noisy, allow air or water to leak in,
and are a security risk. However, if you need
to cool only the living room or a bedroom,
or if a larger system is not feasible, they can
do the job with less cost and overall energy
consumption.

Window units still need to be sized to
match the room where you're installing
them; the manufacturer’s literature should
indicate how many square metres or feet the
unit will cool. And they should be removed
in winter, or at least tightly covered, to
prevent heat loss.

Making a Plan

The most important decisions when you're
considering air conditioning are how much
you need it and how much you're willing

to spend. The options run from no air
conditioning through room air conditioners
to a central system. Take a minute to look
at your own need for air conditioning.
Remember, your existing heating system
will also influence this decision to a

great degree.

On the Air Conditioning Worksheet
provided, define your needs in relation

to the issues outlined above. Under the
Comfort heading, assess your need for
cooling to make the house livable during
the summer; under Efficiency, look at how
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TRACKING HUMIDITY

One of the reasons homeowners use an air
conditioner is to reduce the humidity in the
house during hot, humid weather. Generally,
humidity above 50 per cent makes the house
uncomfortable and encourages the growth of
molds, microbes and dust mites. You can
monitor the relative humidity in your house
using a hygrometer, which can be bought at
hardware stores, department stores, building
supply stores and electronics stores. There are
two types: mechanical hygrometers, which

cost less and are reasonably accurate once
calibrated (adjusted to a standard setting),

and electronic hygrometers, which are more
expensive and are usually accurate in the mid-
to-high humidity ranges. Either will do the job,
but remember that a hygrometer should be calibrated

Generally, humidity above 50 percent makes
before use a.nd should not be set on or near any the house uncomfortable and encourages the
source of direct heat. I« growth of molds, microbes and dust mites.

efficient your house is at keeping the heat decided that your cooling needs are low,

out and whether you can improve it. you can consider alternatives to make your
house more comfortable. If you have only

Choosing an OptiOI‘l one or two rooms that overheat, room air

Once you’ve assessed your needs’ there are Conditioners rmght dO the ]Ob for mUCh less

several options you can ChOOSC. If you’ve 1n1t1a1 cost than Central air conditioning. In

that case, you'll spend a little more for

AIR CONDITIONING GOALS WORKSHEET S [T
If your house has a real problem with heat

gain and you can't solve it with window
Issue Goal Priority shades and landscaping, it may be worth
(high/low) getting a central air system. Have an air

conditioning contractor, technician or

Comfort
consultant come and look at your house;
they can be found in the Yellow Pages™
Efficiency under “heating” or “air conditioning.”
The contractor should do a heat gain
calculation on your house to determine
Energy . . ..
oSO how much cooling it needs. This is

calculated much like a heating load analysis,
figuring in the type of house, size of the
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AIR CONDITIONING OPTIONS WORKSHEET

Details Effectiveness

Comments Estimated initial cost Estimated operating cost

Option 1

Option 2

Option 3

Option 4

rooms, the number and orientation of
windows. It can tell you how big a heat
problem your house has and help determine
the size of air conditioning unit you need.

Installing a central air conditioning

system is usually practical only if you have
a forced-air heating system with ducts for
carry the cooled air throughout the house.
Otherwise, you'll have to install ducts for all
the rooms you want to cool, which may not
be feasible unless you're already ripping out
the walls for a renovation project. In some
cases, ducts can be run through the
basement or a crawl space.

Use the Air Conditioning Options
Worksheet to weigh the options.

Comparing air conditioners

When considering an air conditioner,
look first at its efficiency, as expressed by
its seasonal energy efficiency ratio (SEER)
rating. The higher the number, the less
electricity it will consume; however, the
price is likely to be higher as well. Try to
look at several models and ask for the
manufacturer’s literature on the models
you're considering.

It’s also critical that air conditioners be
sized properly, especially central air systems.
Your unit must be big enough to do the job

but, since an oversized system won't operate
efficiently, any extra efficiency you pay for
will be wasted. Generally, it is better to
undersize than oversize an air conditioner
since the lower-capacity unit will actually
control humidity better; it runs longer each
cycle and reduces both the temperature and
the humidity. As well, the air conditioner
must be matched to your furnace’s air flow
capacity. If the air conditioning capacity is
too large for the furnace air flow, the air
conditioning coils in the forced-air system

could freeze up.

Another issue to consider is the noise of
the unit. The sound level of air conditioners
is usually measured in bels. A unit with a
rating around seven bels will be relatively
quiet; one around nine will be noisy. This
can be a significant factor, especially in a
neighbourhood where the houses are

close together.

Also, check which
i type of refrigerant
" the unit uses. In
the past, most
refrigerators, freezers and
air conditioners used
chlorofluorocarbons (CFCs)
as the heat transfer fluid.

When CFCs are leaked into
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the atmosphere, they deplete the earth’s
ozone layer resulting in increased ultraviolet
exposure; this has serious effects on human
health. New appliances use other, more
environmentally friendly, refrigerants.

Who'll Do the Work?

Installing a central air conditioner

or a ductless split system is a job for
professionals. In most cases, you'll buy the
system from an air conditioning contractor
who will also do the installation. You will
need an electrician to run the power supply
to the air conditioning unit and to upgrade
your electrical service, if that’s necessary.
The electrical work will require a permit

from your local utility.

Follow the guidelines in Chapter Three for

choosing a contractor. Look for industry

credentials. The contractor should be
registered with the provincial authority

WHAT DO THE NUMBERS MEAN?

Air conditioners are sized according to their cooling
capacity, which is stated either in tons or in British
thermal units (BT Us) per hour. One ton of cooling
equals 12,000 BT Us per hour; this should cool an
area of roughly 46 m? (500 sq. ft.), although
different houses have different needs. Central air
conditioners range from one to five tons. Some
manufacturers also state the air flow of their units
for comparison purposes. How much cooling
capacity you need is best calculated by a qualified

air conditioning contractor.

The performance of air conditioners is rated by
their SEER, which measures their efficiency in
typical operating conditions. A SEER rating of 10
is considered a benchmark by the industry; however,
ratings go up as high as 17. The EnerGuide label on
the manufacturer’s literature or on the appliance will

tell you the SEER of the unit youTe considering.

responsible for heating and air conditioning
and, preferably, affiliated with industry
associations. Contractors certified by
organizations such as the Heating,
Refrigerating and Air Conditioning
Institute of Canada (HRAI) or the
Heating, Ventilation, Cooling Industry

of British Columbia (HVCBC) have access

to training in residential applications.

Because of the importance of sizing the
unit, make sure the contractor does a proper
heat gain analysis of your house. If this is
not done, the contractor may be just
guessing, and the unit you buy may be

the wrong size.

You'll likely be able to install a room air
conditioner yourself. These come with a
window-mounting kit that makes it a fairly
simple job; it’s also possible to mount them
in the wall by cutting a hole and installing
wooden framing around the opening. In
either case, care must be taken to seal the
opening around the air conditioner to
prevent air and water from leaking

through the cracks.

Counting the costs

The initial cost of the air conditioning
system includes both the price of the unit
and installation. As with other projects,

get quotes from three different contractors
for the same or equivalent systems, fully
installed. Remember, however, that an air
conditioner has two costs: the initial cost
and the yearly cost of operating it. This can
make an efficient unit more economical over
a number of years, although you'll pay more
money at the start. It is important to
consider how much you will operate your
air conditioner during the summer.

The formula below will allow you to
estimate the yearly operating cost of
a central air conditioning unit you're
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e |

considering. In order to use it you'll By comparing this to the price difference
need to know: between the two, you can calculate the
e the size (in BTUs) and SEER of the number of years it will take to make up

the difference.

unit (from the manufacturer’s literature)

* the cooling load for your area, in

. . Capaelg(BI10e) | Caaling lead (h
hours per cooling season (get this apacity (BTUs) | Cooling load (hours)

X Electricity rate

from Environment Canada or your SEHR 1000 (e L

air conditioning contractor)

* the cost per kilowatt hour (kWh) of

electricity in your area.

= yearly cost X 1.25 = total cost

Note: The total operating cost includes the

_ _ . _ electricity needed to run the fan motor in
Calculating for two different units will tell the sitandler 6t fornace: wWhidh circulates

you how much less it will cost each year to the air through the house. This adds

use the one with the higher efficiency rating. 25 per cent to the annual cost

AIR CONDITIONER WORKSHEET

Size of unit (BTUs) Cooling load (hours) Electricity cost (per kWh) = Operating cost ~ Plus 25% = Total yearly cost
X X

SEER rating 1,000

Option 1

Option 2

Option 3

AIR CONDITIONING EQUIPMENT WORKSHEET

Appliance chosen Other materials Cost per unit Cost Date purchased Supplier Comments
(model, serial no. (address, phone no.)
if applicable)
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For a house in an area with a cooling load

of 375 hours, for example, the annual cost
of a 24,000-BTU air conditioning system
with a SEER of 10 and an electricity rate

of $0.07 per kWh would be calculated

as follows:

24,000 375
X —— X $.07 =863 +25% = $78.75
10 1,000

Remember this is only an estimate. Actual
costs will depend on your thermostat
setting, how much you use it and on such
other considerations as the use of drapes,
and keeping windows and doors closed.

Use the Air Conditioner Worksheet to
compare the operating costs of the units
you're considering. Once you have made
your purchase, you can enter the particulars
in the Air Conditioning Equipment
Worksheet for future reference. Also attach
all receipts and other project documents to
the page so they'll be handy if you need to
look at them.

Ventilation

What's the Issue?

*  Health: As described in
Chapter Two, household air

can contain high levels of

including dust, combustion
g

pollutants and irritants,

gases, cigarette smoke,
pet dander and
chemicals such as
formaldehyde. As well,
high moisture levels can
cause problems with

condensation and mold.
. These can have serious
health results on you and

your family, so houses
need some effective ventilation

to keep the indoor air healthy.

If youre considering upgrading your
heating system, think about improving

the air quality in the house at the same
time. This can be a logical add-on since
you can connect ventilation equipment to
the furnace’s forced-air system while you're
having the new heating equipment installed
and tuned. If, on the other hand, you're
renovating to make your house a

healthier place to live, adding some
effective ventilation can be a most
worthwhile project.

Upgrading your ventilation system can be
especially important if you're going to be
air sealing your house in the course of

a renovation. Since a house is a system,
renovations such as installing well-sealed
windows (see Chapter Six) or doing
extensive caulking and weather sealing (see
Chapter Five) can reduce the air flows in
the house. This can cause a moisture or
indoor pollution problem since you are
filling cracks that used to allow air to
flow in and out.

What You Should Know about
Ventilation Systems

Ventilation systems are used to expel

stale and polluted air from the house, bring
fresh air in to keep the house healthy, and
control odours and humidity levels. There
are different ways of supplying ventilation.

e Natural ventilation: Houses built before
the early 1980s often have no controlled
ventilation system. These houses rely
on windows and the natural air flow
through the cracks in the building
envelope to maintain air quality.
However, even though the house might
be drafty, it may not have a reliable
source of fresh air, since natural
ventilation depends on factors such as
the outside temperature and the wind
to cause air flow. Since you can't control
natural ventilation, there is no way to
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ensure that you get fresh air where it is
needed and to turn it off when it’s not.

Exhaust-only ventilation: The next
step up is a house with some planned
ventilation in the form of bathroom
and kitchen exhaust fans. This may be
sufficient if the house has a lot of air
leaks which continually replace the
exhausted air. However, the tighter
the house is, the more it needs a
planned supply of fresh air to balance
the exhausted air. The more you can
control both the exhaust and the air
intake, the more effective the system
can be. Furthermore, if like most
people, you don't operate your kitchen
fan continuously, you're effectively
relying on natural ventilation when
these systems aren't on.

Balanced ventilation: In order to be
truly effective, a ventilation system
should have both ventilation fans to
remove moist and polluted air, and
fresh air intakes to replace the air being
vented. This can be accomplished using
kitchen and bathroom exhaust fans in
combination with a fresh air intake
joined to your forced-air furnace’s air
circulation system. This type of system
should be balanced by a professional so
the amount of air being brought into
the house is the same as the amount
being exhausted, to avoid changing the
air pressure in the house. You also have
to be careful with the installation. If
it's done incorrectly, it could cause
corrosion of the heat exchanger. It also
requires your furnace’s circulation fan
to operate much of the time.

Central ventilation system: This
exhausts air through a central outlet
and brings it in through planned
intakes. Recently built houses, or

those that have been made more energy
efficient, may have a central ventilation

system which may use a heat recovery
ventilator (HRV). If it’s operating
correctly, an HRV should supply
adequate air flow as well as recover
heat from the indoor air before
exhausting it to the outside. Generally,
central systems are carefully sized for
your house. Adding significant new
space may require adding new sources
of ventilation.

Heat recovery ventilators

A heat recovery ventilator (HRV) is a
boxy-looking device, installed near the
turnace (if you have one), that transfers
heat from outgoing exhaust air to warm
incoming fresh air. The HRV is usually
connected to the air ducts of a forced-air
heating system. It receives air from the
system’s return ducts and exhausts it
through an outside exhaust vent; at the same
time, it brings in fresh air through an intake
vent and routes it to the heating system’s
supply air ducts. The incoming air absorbs
heat from the exhaust air as it passes
through the HRV’s heat exchanger surfaces.
The result is warmed fresh air, with reduced
heat loss and better humidity control. If
you don't have a forced-air heating system,
installing an HRV involves adding a system
of ducts to carry the air through the house.

Taking Stock
The first step in deciding whether you

need more ventilation is to look for any
indication of health or air quality problems
in your house. If you filled out the Air
Quality Questionnaire in Chapter Two, you
should already have an idea of whether you
have a problem. However, the Ventilation
Problem Worksheet lists some of the
common signs and allows you to take

a look at your house’s air quality.

Leave the house for a few minutes to clear
your sense of smell; then take a tour of the
house, from bottom to top. Mark down any
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VENTILATION PROBLEM WORKSHEET

Sign of ventilation problems Yes/No Location Details

Odours lingering in the house more than an hour after they

are generated

Family members suffer from health symptoms such as allergies or

recurrent respiratory illnesses N/A

Condensation on windows and walls throughout house

Mold or moisture stains on walls, floors or window frames (inside)

Signs of appliance backdrafting (soot stains around chimney or flue,

combustion odours)

Moldy, earthy or chemical smells when you enter the house

or basement

Air does not clear after showers

of the listed indications you see or smell, noting what ventilation equipment you have:
plus any others that are apparent. exhaust fans, intake fans or a full central

3 ventilation system that includes both. Also
The next step is to assess your present :
note the location of the exhaust fans and
intakes. Mark the information on the

Ventilation Assessment Worksheet.

ventilation system. Take an inventory of
the ventilation equipment in your house,

VENTILATION ASSESSMENT WORKSHEET

Devices Yes/No Locations Working effectively? yes/no Noisy? yes/no
Exhaust fans (Number)

Intake fans (Number)

Central ventilation

system

HRV
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Your ventilation system may be adequate
for your house, or it may not. Remember,
however, that even if you don't have any
apparent problems, you should review the
system following your renovation work
which may tighten the house enough to
make extra ventilation necessary.

Is your ventilation system working?

You now know how many exhaust vents and
air intakes your house has. However, what
you may not know is how well they are
performing. One way of telling is by the
results: do exhaust fans keep the area free
of steam and odours as theyre supposed to?
You can test this by using the plastic bag
test, as described in the Heating section of
this chapter. Here you fill the bag with air,
and then time it to see how long it takes

to empty. A good bathroom fan should
exhaust 20 to 40 L/s (40 to 80 cu. ft./ min.).

There are a number of reasons exhaust fans
don't perform well. In some cases, the fans
themselves aren’t powerful enough to do the
job. One study of range hoods installed
across the country found that only one out
of 20 actually exhausted the amount of air
for which the fan was rated. As well, the
exhaust hood or grille on the outside of
the wall may be giving too much resistance
because its screening is clogged, its damper
is stuck or because its design is poor.

There are two main types of exhaust fans:
axial flow or propeller fans, and centrifugal
or squirrel cage fans. While propeller fans
are less expensive, they generate a weaker
flow of air, which can easily be slowed by
resistance in the ducts. Squirrel cage fans
are more expensive, but they perform better
under most conditions. This makes them a
good choice as replacements for old fans, as
well as for new installations.

The ducts used to carry the exhaust air
outside are also crucial to the performance
of the system. If they are too long, or if

they have too many elbows or bends,

they can drastically reduce the flow of air.
Another common problem is the use of
flexible ducts: the resistance from their

ribbed surfaces can cut the air flow by half.

What Are the Options?
There are many different ways of supplying

ventilation to a house, some of which may
be difficult to incorporate into a renovation
project. However, the practical solutions
can be organized into a small number of
options, as shown in the Ventilation
Options chart. Each option represents a
step up in effectiveness from the one below,
ending in a full ventilation system with a
heat recovery ventilator.

When you're choosing an option,

consider the noise factor as well. If the

fan you choose is noisy, you're less likely to
turn it on or leave it on, and it will have less
benefit. This factor can be minimized by
buying a model with a low noise rating.
Quieter fans are generally also more
effective and energy efficient. Bathroom

LETTING THE AIR FLOW

For a central
exhaust system to
work at its best,
the interior
doors in the
house should
have a gap of

at least 25 mm
(I in.) under
them to allow

air circulation.
The same rule
applies to forced air

ventilation systems with a central air return. ?
'3
t
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VENTILATION OPTIONS

fans—use low-noise, centrifugal fans.
Bathrooms and kitchen are most effective
locations to deal with pollutants and
moisture generated there.

Gets rid of moisture and pollutants at source.

Will not necessarily provide fresh air as
required or desired.

Option Method Comments Cost
Fix existing system. Replace old exhaust fans with high- May be sufficient for “loose” house. Low
quality fans and control devices such
as humidistats.
Replace ducting that restricts air flow.
Upgrade existing system. Install new and more effective exhaust Can make significant difference. Low

Add exhaust and central
fresh air intake.

Install extra exhaust fans in rooms

where needed.

Install fresh-air duct and join to furnace’s
forced-air distribution system.

Circulates fresh air throughout the house.
Furnace fan must run continuously,
raising your electricity consumption.

Moderate, but high
operating cost.

Add heat recovery system.

Install heat recovery ventilator (HRV).
Join to forced-air heating system, or
install separate ducts through house.

Best system in cold climates.
Supplies fresh air while recovering heat
from exhaust air.

High, espedially if
new ducts must
be installed.

fans are now available that are extremely
quiet and consume little energy; these have a
higher price than noisier fans, but the extra
expense can be worth it. Another way to
minimize noise is to put a very short length
of flexible duct between the fan housing
and its rigid duct in order to absorb some
of the vibrations. (This is the only place
you should use this type of duct.)

ON GOALS WORKSHEET

Goal

Priority (high/low)

Manufacturers measure the noise level of
fans in sones; the higher the sone rating, the
higher the noise level. For a kitchen range
hood, sone ratings below 6.0 are considered
quiet, but ratings of 3.5 or below are
desirable. For a bathroom fan, a unit with a
level of 2.0 sones or less is recommended.

Making a Plan

How you improve your ventilation system
depends on your needs, your health and
your budget. Before deciding on a plan of
action, review the factors mentioned above.
Is your ventilation adequate, or do you have
air quality problems such as stale air and
excess moisture? Can you identify leaky
areas in your house, or does it seem airtight?
(Check for drafts around windows and
doors.) Will your renovation mean that
you'll need better ventilation?

Use the Ventilation Goals Worksheet to
list your needs for extra ventilation, and
your goals for this ventilation project.
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One problem associated with forced-air heating and ventilation systems
is the load of dust, mold spores and other irritants often carried in the
air circulating around your house. This load can be reduced by using
filters.

Most filters on forced-air heating systems are designed to remove only
the larger particles from your household air. They are designed to
protect the furnace, not your health. However, you can cut down the
number of particles in the air by installing a more effective filter on
your air distribution system. There are medium-efficiency cotton or
synthetic filters, electronic filters that use a high-voltage screen to
polarize dust particles and electrostatic filters that extract dust particles
by ionizing them or giving them an electric charge.

For an even bigger improvement, there are also high-efficiency air
cleaners that use several filters, or a complex air flow system, to
remove a high percentage of particles. The most effective is the
high-efficiency particulate arresting (HEPA) filter, which can
remove 99.9 per cent of the dust from the air. And there are
filters that use activated charcoal or a combination of
chemicals to take some of the chemical pollutants out of the
air (regular air filters are incapable of capturing chemical vapours).

If you have a forced-air heating system, you may be able to replace your old filter with a thicker,
medium-efficiency filter without doing any real modifications. However, many of these filters and
systems are installed by cutting a slot in the duct system at or near the furnace. This must be done by a
professional installer. Fresh air intakes should also include a filter to prevent more dust, pollen, insects
and other outdoor contaminants from coming into the house.

Higher-efficiency filters can be worthwhile, but they often put extra demands on your forced-air
system. They can slow down the air flow, in some cases enough to make your furnace overheat. This
problem makes it difficult to use a HEPA filter in home heating systems. To counter this, your installer
may have to modify your system; in some cases, the furnace’s air flow can be increased. Even with these
modifications, higher-efficiency filters must be cleaned regularly to avoid problems. Electronic air
cleaners can produce ozone if they are not cleaned regularly.

Using a more efficient air filter can add very little to your costs if your heating system is configured

so it can be installed easily. The more complicated, high-efficiency systems involve a significant cost
and professional installation. However, this can be worthwhile if you have health concerns in your
household and the indoor air quality is affecting your well-being. In any case, filters require regular
maintenance. Replaceable filters should usually be changed every four to six weeks when your furnace
is operating or as recommended by the manufacturer. Washable filters also should be cleaned as needed,

which means frequently.
M
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VENTILATION OPTIONS WORKSHEET

Method Advantages

Disadvantages

Cost Health considerations

Option 1

Option 2

Option 3

If you're unsure about what needs
to be done, or if someone in your
household has a particular health
problem, it may be wise to call in a
consultant or contractor who specializes
in indoor air quality. These

Pages™ under “air
quality,” or through
your local CMHC

office. An indoor air

identify the problems

in the house and

of getting rid of them;
this can make the job more
effective and could help

control the cost.

Choosing an Option

Once you've decided what your needs are,
use the Ventilation Options Worksheet to
find a strategy for adding ventilation to
your house. Whether you choose a simple,
low-cost solution or a more extensive,
higher-cost system will depend on whether
you have an air quality problem and how
big your budget is.

Fquipment
The technologies used for ventilation range

from simple exhaust fans to HRVs and

can be found in the Yellow

quality expert can help

recommend the best way

electronic filters. Almost all types can
be bought from building supply centres
or from heating and air conditioning
contractors who do ventilation work.

When shopping for fans, look at their
design (squirrel cage is best) and compare
their capacities. Some fans are rated by the
area they're capable of ventilating, while
others have an air flow rating on the
package. A low-capacity bathroom

unit might have an air flow of 25 L/s

(50 cu. ft./ min.), while a high-capacity
kitchen range hood might be rated for
150 L/s (300 cu. ft./min.). Make sure
the fan is rated to ventilate the room you're
installing it in. Also, remember to look for
fans with low noise ratings. They may cost
more initially, but are worth it in the long
run. And keep in mind the rules regarding
duct installations to keep the air flowing

freely (see Making Your Fan Effective).
HRV:s are usually sold and installed by

heating and air conditioning contractors.
Try to look at more than one type before
buying. HRVs are available with plate heat
exchangers or rotary wheels. Those with
plates only recover heat and can dry out a
house, whereas those with rotary wheels not
only recover heat but also recover moisture.

Use the Ventilation Equipment Worksheet
to enumerate the fans and other materials
you'll need for the work you decide on.
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VENTILATION EQUIPMENT WORKSHEET

Appliance chosen Other materials Cost per unit Cost Date purchased Supplier Comments
(model, serial no. (address, phone no.)
if applicable)

When you've made your purchases, update project documents to the page so they’ll be

the list so you'll have a record for future handy if you need to look at them.

reference. Also attach all receipts and other

MAKING YOUR FAN EFFECTIVE

If you're planning to install a new exhaust or intake fan,
follow these design principles: |

* Locate the outdoor opening close to the fan
so the duct run will be short.

® Use smooth-sided sheet-metal ducts, in as
straight a run as possible.

* Don' use flexible ducts, except as a short,
vibration-absorbing connection to the fan.

* Tape or seal joints to prevent air leakage.

*  Wrap ducts in insulation if they carry warm air through unheated spaces (such as an attic or crawl
space) or cold air through heated spaces, with an air/ vapour barrier on the “warm side” to prevent
condensation. The air/vapour barrier should be sealed to the house’s air/ vapour barrier. Insulated
sleeves for ducts are readily available at building supply and hardware stores.

* Slope the duct downward to the exterior wall to prevent water condensate from dripping
back inside.

* Never exhaust indoor air into a crawl space, basement or garage.

* Locate fresh air intakes away from sources of pollution, e.g., exhaust vents, cars, garages and
compost areas.

* Use the type of exterior exhaust or supply hood recommended by the manufacturer. Exhaust
hoods should have a damper to prevent air from moving back down the duct and a corrosion-
resistant rodent/bird screen with a maximum grille size of 8 mm (I /4 in.). Remember to

check grilles annually to ensure they are free of any obstructions. ?
|
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Who'll Do the Work?

Replacing exhaust and intake fans is a job
many homeowners can do. (Remember,
however, that the wiring for a new fan will
require a permit.) For more complicated
jobs such as adding a fresh air supply to
your furnace’s forced-air system or installing
an HRYV, you'll need a professional

contractor.

Some heating and cooling contractors

do ventilation work, or you can look for

a contractor who specializes in ventilation
or indoor air quality. Use the guidelines
set out in Chapter Three for hiring a
contractor. Make sure you hire someone
who has experience in ventilation work and
is familiar with indoor air quality concerns
and the ventilation equipment planned to
be installed. Certification by organizations

such as the HRAI or HVCBC is also
desirable.

Counting the costs

Many ventilation strategies can be
combined with larger projects without
raising the cost excessively. The costs
generally go up as the system gets more
complex and includes equipment such as
an HRV. However, an HRV can be an
important addition for all houses, especially
where someone in the family has a
respiratory problem. As well, it saves heat
and energy as it operates, making it more
cost effective, especially in parts of the
country where outdoor temperatures can
be extremely cold.

All ventilation systems have a cost since
they exhaust heat from the house or
consume energy to operate the fan and

heat the fresh air supply. But the benefits

to your health and well- being usually make
the expense worthwhile. It is important to
consider ventilation requirements as part of
your planning process so you will not have
to add it afterward, which could cost
significantly more.

FOR MORE INFORMATION

These publications offer more
information on the topics in this chapter.

The order numbers of the CMHC

publications are shown in brackets.
Tap the Sun, CMHC (NHA 2000E)

About Your House: Measuring the Humidity in
Your Home, CMHC fact sheet (CE 1)

Keeping the Heat In,
Natural Resources Canada

Heating with Gas,
Natural Resources Canada

Heating With Oil,
Natural Resources Canada

Heating with Electricity,
Natural Resources Canada

Heating and Cooling with a Heat Pump,
Natural Resources Canada

A Guide to Residential Wood Heating,
Natural Resources Canada and CMHC

Comparing Heating Costs,
Natural Resources Canada

Healthy Housing Mechanicals, Fact Sheet 7,
(PE0225)
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INSULATING AND SEALING YOUR HOUSE

In the Canadian climate, protection from
the cold (and to some extent, the summer
heat) is a basic part of house construction.
The main means of protecting yourself
from the cold and heat are with insulation
and air sealing. If you're doing a renovation
that involves any building or remodelling of
exterior walls, this protection will also be a
basic part of your renovation plan. In many
cases, insulation levels and air sealing will
require upgrading. If your renovation
project includes an addition, it’s important
to make sure you do an adequate job at

the time.

What Are the Issues?
* Energy efficiency: The more

your house allows heat to flow Y/
in and out through the
walls, roof and basement, the

o more energy youre

:“’/’:"

going to use every year to
keep it warm in the winter

i and, in some cases, cool in

the summer.

.~ Cutting down heat losses
and gains decreases that

consumption. That

not only results in an
immediate drop in your
fuel bills but also eases
pressure on our natural resources and
reduces the amount of pollution your
heating system produces.

* Comfort: A house with inadequate
insulation or a lot of air leaks can be
uncomfortable in cold or hot weather.
Some houses are chronically cold in
winter, while others have “cold spots”
because of a badly insulated wall or a
number of cracks that let cold air
blow in.

* Protecting the structure:
Insulation and sealing are parts

M.

of a larger system that also

stops moisture from getting inside the
walls and roof structure, and prevents
damage such as wood rot that can
weaken the house.

What You Should Know about Insulation
and Sealing

One of the main ways heat and cold
travel in and out of your house is by
conduction through the walls and other
building surfaces. Insulation is simply a
material that cuts down this movement
through it, in most cases because of air
spaces inside that stop heat transfer.
Insulation is built into most external
walls, attics and other exterior surfaces
in Canadian houses.

Air leaking in and out provides a second
way for heat and cold to get through the
building envelope. Wherever two building
surfaces come together, there is a potential
crack or gap for air to leak through. A
sealant is needed to fill the opening.
Materials used for this include caulking,
plastic foams and special gaskets.

Most Canadians know that external walls
and attics should be insulated. But just
putting insulation into a new wall is not
enough to protect you from the cold. In
order to have an adequate barrier between
the inside and the outside, you have to
create a continuous, protective “envelope”
around the house.

This envelope includes an adequate layer of
insulation to keep the cold out—it can be
placed between, or to the inside or outside
of the framing of the external walls. It also
includes an effective air barrier to seal all
the cracks and holes in the house structure
so outside air can’t leak in, and inside air
can't leak out. And it includes a continuous
vapour barrier on the inside to keep
interior moisture from moving into the
building structure.



INSULATING AND SEALING YOUR HOUSE

exterior

i
£
3

exterior

éé
é

How you go about creating this layer

of protection depends on the kind of
renovation you're doing. If you'e building
or rebuilding exterior walls, you'll need to
look at both the insulation they require
and the best way to seal the new structure.
If you're remodelling existing rooms
without building new walls, your plan
will concentrate on whether the rooms
need extra insulation or sealing, and

how to provide it.

A third alternative is to consider
upgrading the insulation and air sealing in
the house as a renovation project in itself.
This makes sense if the house is cold and
uncomfortable, or if it’s costing too much
to heat and cool it every year. It can also
make sense as part of an energy-smart
renovation that includes upgrading your
furnace (see Chapter Four).

However, an extensive air sealing job can be
a better investment than upgrading your
insulation since it can create a faster return
on your time and money. And since many
of the cold spots in the house result from
air leaking through the building structure,

AIR AND VAPOUR BARRIERS

An air barrier is a system of components meant to
stop air flowing into a wall, floor or roof structure.
A vapour retarder or vapour barrier is a material that
slows down vapour as it tries to move through a wall,
floor or roof structure. In some cases, one layer of
components———for example, polyethylene sheeting,
when placed on the warm side of the insulation,
overlapped at the seams and sealed with acoustical
caulking—can be used as an air/ vapour barrier

system, doing both jobs.

sealing them makes an immediate difference
that you will notice.

Insulation

If you're doing some new construction,
insulation will come into the planning at
an early stage. The type and amount of
insulation you use goes hand in hand with
the way the walls are built. You must decide
on the kind and quantity of insulation
you'll need, as you decide on the type of

construction you'll be doing.

For example, your wall structures must

be capable of holding enough insulation

to offer an adequate level of protection.
That means building them deep enough to
accept the insulation batts or other type of
insulation. If there’s a problem—if space is
important, for instance, and you have to use
a compact wall structure—you'll have to
choose another method to supply adequate
levels of insulation.

If you're remodelling without building

new walls, you may still be able to plan an
insulation upgrade into the renovation. For
instance, if you are removing the drywall or
plaster from existing exterior walls, it will
give you the opportunity to add insulation
from the interior. There are other ways of
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upgrading insulation in old walls, such
as by adding it over the existing interior
or exterior wall finish (see Strategies,

this chapter).

However, upgrading insulation in finished
walls or other more difficult-to-reach parts
of the house can involve significant cost
and labour. Unless your house has a real
deficiency that is making it uncomfortable
or very expensive to heat, these costs may
not be worthwhile.

Taking Stock

Before deciding how to insulate, and

where, you should find out how much
insulation your house already has. During
the last 20 years, many homeowners have
insulated their attics and, perhaps, upgraded
the insulation in some other parts of the
house. Since this may have been done by

a previous owner, it’s best to inspect the
insulation of the house before you start.

Where should you look? Generally, any part
of the building envelope that separates an
unheated space from a heated space should
be insulated. Depending on the design of
your house and your renovation, this can

be just about any surface—walls, floors

or ceilings.

In some areas, it’s easy to find out how
much insulation you have. In an unfinished
attic, a visual check should allow you to
identify the kind of insulation filling the
spaces between the floor joists and to
measure its thickness.

In other areas, it can be much harder.
Finished walls usually give no indication

of what’s inside. One way of finding out

is to turn off the power to the circuit and
remove an electrical outlet plate. Then shine
a flashlight into the cavity around the
outlet box.

In some houses built before the 1970s,
there may be no insulation in the walls at

all. This is often the case if you have solid

brick, concrete block or wood walls. In
newer houses, there will be some, but it may
not be enough to satisfy today’s standards
for the part of Canada you live in. And it
may have deteriorated or settled over

the years.

Where the insulation is accessible, check
to see how thick it is, and if it’s evenly
distributed and continuous; any gaps can
create an avenue for heat transfer. Also,
check for water damage or compacting that
reduces the effectiveness of the insulation.

Look, as well, for signs of structural
damage caused by condensation or

water leaks. Where you can see the studs
or joists, check for blackening of the wood
or obvious water marks. Blackened wood

is a sign of wood rot, which means the
members must be replaced. Any water leaks
that caused the rot or damage should be
fixed before you go any further.

Where possible, take a look at heating
ducts and hot water pipes. If they are
not wrapped, you are likely losing heat—
especially if they run through unheated
areas where condensation could also be

a problem.

If your heating bills are very high or you
have mold spots on your walls, you may
want to hire someone who uses an infrared
camera plus a blower door fan to find areas
that have missing insulation or serious air
leaks. Since this is an expensive test, it is
recommended for serious problems only.

Make a record of the kind of insulation
you have in your house and, if possible,
how much, on the Insulation Assessment
Worksheet. Then compare it with the

levels recommended in different parts of
Canada to see if upgrading is necessary and
practical. (Contact your municipal building
department for the recommended level in
your area.) If you can see the type and
thickness of the insulation, you should
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INSULATION ASSESSMENT WORKSHEET

Area Insulation Type Thickness Insulation value Condition
yes/no

External walls

Walls adjacent to heated or
unheated garages

Basement walls

Ceilings below unheated attics
or roofs

Floors over unheated crawl
spaces or garages

Heating ducts

Hot water pipes

UNDERSTANDING INSULATION VALUES :

As with most other types of building products, Converting R to RSI

insulation comes in many forms. However, the RSI Values R Values

performance of all types of insulation can be - :

measured and compared using Resistance System ;

International (RSI) ratings or R ratings, their g e

imperial equivalents. These ratings measure how 2.1 12

well the insulation blocks heat transfer and allow 2.2 13

you to gauge what insulation level you're installing 3.5 20

in a building structure. Insulation batts or boards 4.9 28

are sold with a given RSI value, and there are 6.1 35

recommended RSI levels for different house

structures. Insulation levels may be cited in z 2

RSI or R values, or both. 8.8 50
10.6 60

Conversion calculator
% R value X 0.1761 = RSI value
y R per inch X 0.00693 = RSI per millimetre
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be able to estimate its insulation value using
the Common Types of Insulation chart, in
the What Are the Options? section below.

How much insulation do you need?

The level of insulation you need in a
specific part of the house depends on
two things.

*  Your location: Different parts of
Canada have drastically different
climates. Houses in Edmonton, for
example, need more insulation than
those in Ottawa, and houses in Ottawa
need more than those in Vancouver.
Contact your municipal building
department to determine the level of
insulation recommended for your area.

* Your own strategy: You may be content
to install the recommended insulation
levels. However, if you want a more
efficient house, it may be possible to
add extra insulation value while you're
renovating without too much extra
work or cost. The payback period can
be difficult to calculate, since you may
be dealing with only part of the
house’s outer shell, and some of the
improvement may come from better

air sealing (see Sealing Your

House, this chapter).

However, extra insulation
will pay you back in extra
comfort as well as in
energy savings.

What Are the Options?

FioM feam How and where you
insulate depends largely on the
kind of structural work you're doing.

However, it may be worth
widening your approach
to add insulation

to parts of the

house that are

below standard.

The main options are these.

e Insulate the new walls and roof
structures to recommended RSI values
or above.

* Add insulation to the existing walls
after removing old drywall or plaster,
or siding.

¢ Add insulation to areas, such as the
attic, that are below standard and can
be insulated without major demolition
or rebuilding.

* Do a general insulation upgrade of the
house—usually advisable only if the
house is seriously below standards.

Materials

Since different types of insulation are
made of different materials manufactured
in different forms, their RSI ratings can't
be measured simply by how thick they
are. Rigid and semi-rigid insulation, for
example, have much more insulation value
per centimetre or per inch than loose or
batt forms.

Your choice of insulation should take in
both the RSI value and other characteristics
that make it suitable for the renovation
project you're doing. For example, when
insulating the outside of a basement wall,
you need a water-resistant insulation, such
as semi-rigid fibreglass or rigid extruded
polystyrene. For a wall cavity, you may need
insulation that can be fitted around the
pipes and wires, such as fibreglass batts.

There is a type of insulation for every job.
But finding the right one for your project
can be complicated. You can make your
choice simpler by first deciding what form
of insulation will best suit your application
and then choosing among the different
materials available in that category. Here are
the four main forms insulation comes in.
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Batts or blankets

This is the most familiar type of insulation
for most do-it-yourselfers, and it’s fairly
versatile. Batts or blankets are generally used
to fill the spaces between wall studs, between
joists in the attic or over unheated spaces.
They can also be laid over a horizontal
surface, such as a drop ceiling, or wrapped
around other surfaces such as ducts.

Insulation batts come in standard 381 mm
(15 in.) and 584 mm (23 in.) widths to
compress slightly for a snug fit (called a
“friction fit”) between the studs and joists
in normal construction. You can buy pre-cut
batts or rolls, in different thicknesses with
different RSI values. Batts can be faced with
foil or paper, but this alone does not form
an effective air/vapour barrier. Blankets
come in the same standard widths, but are
sold in long continuous rolls.

Batt and blanket insulation is usually

less expensive than rigid board insulation,
and it’s easy to work with. However, it

has a relatively low insulation value for its
thickness, so it’s used where there is enough
space to install a thick enough batt to get
the insulation value you need.

Rigid insulation

This is best suited to places where space

is at a premium, but where you want a
moderate or high level of insulation. Rigid
insulation is often used on the exterior of
walls, both above and below ground level,
on roofs under the roof finish, as an extra
layer of insulation over stud walls and in
finished basements where it can be installed
right against the exterior walls.

Rigid board insulation comes in standard
panels 610 mm or 1.2I19 m (2 or 4 ft.)
wide and 2.44 m or 2.74 m (8 or 9 ft.)
high, and in several thicknesses. It delivers
much more insulation value for its thickness
than batt or blanket insulation. However, it
is generally more expensive. Different types

of rigid insulation materials have different
insulation values, and the panels are
available in different thicknesses.

The rigid panels can be fastened directly to
a wall using adhesives, nails or screws, and
you can buy special systems with nailing
strips that fit into grooves in the panels.
However, rigid boards are not suitable for
walls with uneven surfaces, and they can

be difficult to cut around contours and
obstacles. With enough care and patience,
rigid insulation boards can be cut and
installed between studs but any remaining
gaps must be sealed or the insulation won't
perform to full efficiency. Normally these
products are applied over existing insulated
cavities to boost the R value.

Polystyrene and polyurethane boards are
flammable, so they must be covered with

a fire-resistant finish such as 13-mm

(I/ 2-in.) drywall; fire code requirements
may vary in different parts of Canada. It’s
possible to buy panels with a fire-retardant
finish already in place, or with decorative or
moisture-resistant coverings.

Loose-fill insulation

This is loose insulation material that can be
poured or blown into the spaces you want
to insulate. Loose fill is most often used in
two applications: attic floors, where it fills
in the spaces between uncovered joists, or
wall cavities, where it settles into the
openings between the studs and can fit
around obstructions such as wiring and
piping. It can be blown into finished wall
cavities through holes or blown into open
cavities, such as when plaster has been
removed. It’s also good for filling odd

spaces or topping up existing insulation.

Loose-fill insulation comes in bags and

can be poured in place without much
difficulty. However, it generally has a
slightly higher RSI value when it’s blown

in by a professional contractor using special
equipment that can control its density.

101
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Foamed-in-place insulation

Foam insulation is less common than other
types. However, the foam materials used
today are considered safe, are produced to

a high standard and can be useful in some
applications where other types of insulation
are hard to install. Their emissions can
irritate those who are sensitive to

chemical irritants.

Foam is installed by professional
contractors, who spray it onto open surfaces
using special equipment. Because most types
expand to many times their volume, they
are not used for enclosed spaces such as
wall cavities.

INSULATION AND AIR FLOW

Some types of insulation, such as loose-fill cellulose,
can retard the flow of air as well as heat. This can
help air seal areas where they're applied. As well,
some rigid board insulation can act as an air/ vapour
barrier where one is needed if the joints between the

boards are sealed.

Vapour and aiy/vapour barrier systems

Once you've installed insulation, the

next concern is to make sure it stays dry. If
water vapour gets into the wall, ceiling or
floor structure, it can meet the cool outer
layers and condense. This can damage the
insulation, cause rotting studs and create

mold problems which can make people sick.

Water vapour can move by one of

two mechanisms—vapour pressure and air
leakage. Vapour pressure can be retarded
by the placement of a vapour barrier. Air
leakage can be stopped by an air barrier
(see Air barrier, this chapter). It is quite
common to have one barrier to perform
both of these functions, i.e., an air/vapour

barrier. An air/vapour barrier stops
moisture from leaking into the building
envelope as described above, protecting the
structure, and it stops warm air from

leaking out of the house.

The vapour or air/ vapour barrier system

is installed on the warm side of the
insulation—usually over the wall studs on
the inside surface of the wall under the
drywall—to stop the air before it gets inside
the wall structure. However, in some cases
it can be buried inside the wall or building
structure, for example, if extra insulation is
added to the inside of the wall. This can
cause condensation problems unless you
make sure there is at least twice as much
insulation value outside the vapour or

air/ vapour barrier as there is inside it; and
this increases to three times as much in very
cold climates or in houses that have a high

humidity level.

There are different types of materials that
can be used as air/ vapour barrier systems.

Polyethylene sheeting

The standard air/ vapour barrier system

in stud wall construction is sheets of
polyethylene plastic, usually the 0.15 mm
(6 mil) thickness. These are usually stapled
to the studs or other wall surface,
overlapped at the edges and bonded
together using acoustical sealant, to

make a continuous air/ vapour barrier.

Insulation
Extruded polystyrene, polyurethane and

polyisocyanurate rigid insulation can act as
an air/ vapour barrier system if the joints
between the boards are sealed properly
(usually with special tape).

Wall finishes

In older houses, the wall finishes themselves
sometimes act as an adequate air/ vapour

barrier, but only if the joints are well sealed.
The most effective finishes include coats of
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COMMON TYPES OF INSULATION

Category Type of Composition Insulation Common uses Health concerns Installation precautions Comments
insulation value
BATTS Fibreglass Made of glass fibres 0.022 RSI/mm Walls, attics, floors over Sharp fibres can cause itching A mask, eye protection, Won't rot or burn, but
felted together into 3.2 R/in. unheated spaces. skin and irritation, permanent gloves, a cap and a thick binders and facings will.
batts or blankets. eye injury, irritation of the long-sleeved shirt should
respiratory system and, possibly, be worn.
lung injury if inhaled.

Mineral wool Made of metal slag or 0.023 RSI/mm Walls, attics, floors over Dust and fibres can irritate A mask, eye protection, Won't rot or burn, but
volcanic rock spun into 3.3 R/in. unheated spaces. the skin, eyes and respiratory gloves, a cap and a thick binders and facings will.
fibres. system, and possibly long-sleeved shirt should Denser than fibreglass,

injure the lungs. be worn. better soundproofing
properties.
High recycled content.
RIGID AND SEMI{ Expanded Made of expanded 0.026- Interior walls and ceilings, Can release gases if cut using Respirators and eye Low-density boards less
RIGID BOARD polystyrene polystyrene beads bonded 0.028 RSI/mm exterior sheathing, the hot wire method, protectors should be moisture-resistant than

(beadboard) into a solid material. 3.7-4 R/in. under siding. produces hazardous dust worn when cutting and other types of board
Low- and high-density High-density can be used when cut with a saw. extra ventilation should insulation.
boards available. for exterior foundation Can also release some of its be provided.

walls and under component gases over time,
basement slabs.

Extruded Made by mixing 0.033- Interior walls and ceilings, Can release gases if cut using Respirators and eye Moisture-resistant, good for

polystyrene polystyrene with a 0.035 RSI/mm exterior sheathing, the hot wire method, produces protectors should be wet applications.
solvent and 4.7-5 R/in. foundation walls, roof hazardous dust when cut with worn and extra ventilation
pressurized gas. decks, basement walls a saw. should be provided

and floors. Can also release some of its when cutting.
component gases over time.

Polyurethane Closed-cell board 0.04- Interior walls and ceilings, Produces hazardous dust when Respirators and eye Often faced with foil on
containing bubbles 0.05 RSI/mm exterior sheathing, cut with a saw. protectors should be both sides.
filled with 5.8-7.2 R/in. foundation walls, roof Releases refrigerant gas worn and extra ventilation Release of gas lowers
refrigerant gas. decks, basement walls over time. should be provided insulation value.

and floors. when cutting.
Fibreglass Made from the same glass 0.029- Exterior sheathing, Sharp fibres can cause itching skin, | A mask, eye protection, gloves, Semi-rigid, doesn't have same

fibres used in batts.

0.031 RSI/mm
4.2-4.4 Rfin.

exterior foundation walls.

and irritation, permanent eye injury,
irritation of the respiratory system
and possibly lung injury if inhaled.

a cap and a thick long-sleeved
shirt should be worn.

strength as rigid boards.
Comes in two types: one for
use below grade, one for
above grade.
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COMMON TYPES OF INSULATION

Category Type of Composition Insulation Common uses Health Cencerns Installation precautions Comments
insulation value
LOOSE FILL Cellulose Made from shredded 0.024~ Blown or poured dry in Releases irritating dust when poured | A mask, eye protection, gloves, Insulation value can vary with
recycled newspaper. 0.025 RSI/mm attics, can be wet sprayed or blown. The dust contains the fire | a cap and a thick long-sleeved application; blown has higher
3.4-3.6 R/in. into wall cavities. retardants borax and boric acid, shirt should be worn. value than poured.

which are poisonous if ingested or For maximum insulation value,
absorbed through a cut or bruise. should be installed by an
The dust may also be toxic if inhaled. experienced contractor.

Glass fibre Same material used for 0.020~ Blown or poured into Sharp fibres can cause itching skin A mask, eye protection, gloves, Insulation value can vary with
fibreglass batts, chopped to | 0.021 RSI/mm attics or wall cavities. and irritation, permanent eye injury, |a cap and a thick long-sleeved application; poured can have
pour into small spaces. 2.9-3 R/in. irritation of the respiratory system shirt should be worn. higher value than blown.

and, possibly, lung injury if inhaled. For maximum insulation value,
Contains binders and processed oils. should be installed by an
experienced contractor.

Mineral wool Same material as for batts, | 0.021~ Blown or poured into attics Has a larger particle size than loose | A mask, eye protection, gloves, Insulation value can vary with
made in loose form 0.022 RSI/mm or wall cavities fibreglass, so may not be as irritating. | a cap, and a long-sleeved shirt application; blown has higher

3.0-3.2 R/in. Usually treated with mineral oil to or blouse should be worn. value than poured.
reduce dust. For maximum insulation value,
should be installed by an
experienced contractor.

Vermiculite Made of particles of volcanic |0.016- Poured into attic floors or Releases silicate dust when handled. | A mask should be worn. Untreated vermiculite absorbs

rock, expanded by heating. | 0.017 RSI/mm wall cavities. Asphalt-coated vermiculite can moisture, can lose insulation
2.3-2.5 R/in. release volatile gases. value in damp conditions.
Asphalt-treated variety available
for damp areas.
FOAM Polyurethane Made using refrigerant gases, | 0.042 RSI/mm Crawl space walls and garage | May release refrigerant gas as it cures, | Must be installed by Not approved for enclosed
much like polyurethane 6 R/in. ceilings under occupied rooms. | and over time. professionals using proper masks | structures.
board insulation. Can be used on inaccessible and safety equipment. Must be covered with fire
or uneven masonry walls. Blowing agents may be harmful retardant material when
to the environment. installed indoors.
Produced to standard
CAN/CGSB 51.23.

Polyicynene Low-density foam made from |0.025 RSI/mm Crawl space walls and garage | (No information available at time Must be installed by Not approved for enclosed

modified urethane. 3.6 R/in. ceilings under occupied rooms. | of printing.) professionals using proper masks  |structures.

Can be used on inaccessible
or uneven masonry walls.

and safety equipment.
Blowing agents may be harmful
to the environment.

Must be covered with fire
retardant material when
installed indoors.

Less expensive than polyurethane.
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oil-based primer paint or varnish, and
vinyl wallpaper. Together with the caulking
of all cracks, this can produce an effective
air/ vapour barrier system. However, new
applications of oil-based paint and vinyl
wallpaper raise health concerns because of

their off-gassing.

The important thing is that the barrier be
as free from gaps and holes as possible. This
is not hard to accomplish with polyethylene
sheets; however, they must be joined to
window and door frames, and sealed around
any pipes, wires or electrical outlets. Special
plastic boxes are sold to air seal outlets and
attach them to the vapour barrier.

If youre working with existing walls

in an older house, the finish materials
probably form the major part of the
existing air/ vapour barrier system, along
with caulking. If you're going to tear

out the wall surface, you can install a
polyethylene barrier. If not, air sealing

the house with caulking will tighten the
barrier to acceptable levels if all obvious
cracks and openings are sealed. Note: Great
care should be taken to seal electrical boxes
and behind baseboards.

Alr barmers

As well as a vapour barrier, external walls
should have an air barrier to keep outside
air from blowing into the walls through
cracks in and around the siding and filtering
through the insulation. If you're building
new walls, you can supply an air barrier
using either of two methods.

Insulation

Some types of rigid insulation boards,

such as extruded polystyrene, polyurethane
and polyisocyanurate are dense enough to
act as an air barrier if used as sheathing (the

panels that cover the outside of wood-frame
walls, under the siding or other finish
material). Glass fibre sheathing boards

have a backing of spunbonded polyolefin
which allows them to function as an air
barrier. Insulation boards must be sealed
together with sheathing tape to make a
continuous barrier.

Sheet materials

The most common air barrier in modern
housing is spunbonded polyolefin, often
called house wrap. This is a polyethylene
“paper” that comes in large sheets which
can be wrapped right around the walls
you're building, to form a continuous cover.
Olefin retards air flow, but allows moisture
to flow out of the building envelope. In
older houses, tar- or asphalt-impregnated
building paper was usually fastened over
the sheathing. In hot weather, the tar
bonded the layers together, making the
system airtight.

Sound barmers

In some places, you may want to add some
insulation as a sound barrier—between the
main living space and a separate apartment
or rec room, for example. Both insulation
batts and rigid insulation can be used for
this purpose, as long as they're installed
tightly, with no open spaces between the
batts or boards. And remember that to
make a really effective sound barrier, you
have to fill all the cracks and openings
between the living spaces with caulking,
weatherstripping or other sealers. Sound
can travel through any opening you leave
unfilled. Drain pipes, especially plastic ones,
can also present a sound problem. They
should be wrapped with insulation to
muffle the noise of water running

through them.
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Making a Plan

Using the information in the Insulation
Assessment Worksheet and the Common
Types of Insulation chart, you should be
ready to form a strategy for insulating your
house or any new living space you're about

to build.

Start by defining your goals. On the
Insulation Goals Worksheet, write down
what you want to accomplish with this
insulation project. If you're building new
space with exterior walls and a roof
structure, the goal is to install a specified
amount of insulation in them. If youre
working with existing structures, it defines
your overall strategy. For example, under
the Energy efficiency heading, you might
want to cut your heating bills by insulating
unheated walls; under the Comfort heading,
you might want to make a cold room less
cold in winter.

Priority (high/low)

Energy efficiency

Comfort

Protection

Choosing an Option

Now you can focus on identifying the
insulation jobs that need to be done and
the strategies you'll use. If you're building
new space, this is an inventory of the

new exterior surfaces. If you're renovating
existing space, it includes walls, ceilings or

floors that will be worked on in the course
of the job. Or, it may include areas of the
house that you've decided to insulate to
correct deficiencies or comfort problems.

Using the Insulation Options Worksheet
and the sample strategies provided, select an
appropriate type of insulation for each of
the jobs you're planning. At the same time,
you can decide what levels of insulation to
put in. You may choose to install higher
levels than those recommended for your
region for the extra comfort and energy
savings if it is not too difficult or expensive.

Consider your house’s particular needs. If
you have a cold north wall that is exposed
to prevailing winds, it could be worthwhile
installing extra insulation there. If space is
a problem, installing rigid board insulation
on the outside of the walls may be the
most practical way of getting high
insulation levels.

Your future plans should also be considered.
The longer you're planning to stay in the
house, the more sense it makes to add high
levels of insulation.

Once you know the size of the areas you'll
be insulating, you can use the Insulation
Materials Worksheet to estimate how much
insulation you'll need for the job. This helps
get the material’s cost, which is a basic step
whether you're doing the job yourself or
taking it to a renovator or other contractor.
Once you've made your purchases, you can
update the worksheet with the details for
your permanent records.

For batt insulation, use the information on
the package to determine how many square
metres or feet a package will cover. For
board-type insulation, you can usually
measure the length of the wall space and
divide by the width of the boards, usually
0.6 mor I.2m (2 or 4 ft.).
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Working healthy
When choosing insulation, % USING YOUR LEFTOVERS

think about using a type that has i
limited health impact, especially

if anyone in your household is sensitive to
chemical pollutants. The health concerns
of the different types are listed in the
Common Types of Insulation chart. If the

Don't throw out any insulation
that’s left over after your
insulating job is done. Extra batt
insulation can be added to your
attic, while pieces of rigid board

insulation you choose has significant health : : ’
insulation can sometimes be

hazards, think about having a contractor e
placed in interior walls to act

as soundproofing—just take
care to place the rigid boards
so they don't interfere with
future rewiring and plumbing.

o

install it; otherwise, plan to use the proper

safety clothing and equipment.

There are other steps you can take to

protect the people installing insulation and
everyone else living in the house. While the
work is in progress, take care to keep loose

INSULATION OPTIONS WORKSHEET

Option 1 Option 2 Option 3

AREA 1

Type of insulation

Installation method

Air/vapour barrier system

AREA 2

Type of insulation

Installation method

Air/vapour barrier system

AREA 3

Type of insulation

Installation method

Air/vapour barrier system
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INSULATION MATERIALS WORKSHEET

Area 1 Area 2 Area 3

Type of insulation

Brand

RSI/R value

Air/vapour barrier system

Sq. metres/feet to be insulated

No. of packages/boards needed

Cost per unit

Total cost

Date purchased

Supplier (address, phone no.)

Extra materials

Comments
or batt insulation well sealed so the fibres airtight finish material; for plastic insulation
can't be spread around. As with any type of boards this must also be fire-retardant.
dusty or polluting work, use polyethylene Most insulation has some built-in hazards,

sheets to make a dust barrier between the

work area and the rest of the house.
. A HEPA FILTERS
Provide extra exhaust ventilation in the
work area, and vacuum the work site at

the end of the day—an 9ut51de—vented . L
central vacuum or one with a HEPA (high- Sresting (HEPA) e 5

efficiency particulate arresting) filter is e

recommended. As well, vacuum any clothes

very fine particles out of the air.
It is often used in industrial
vacuums or filter systems to

you wear while installing fibrous insulation
and wash them separately to avoid spreading

the fibres.
To avoid long-term health effects,

make sure you cover all insulation with an

remove irritants.
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and it shouldn’t be left exposed or in direct
contact with the rest of the house. If you
are particularly sensitive to irritants you can
reduce exposure by insulating exterior walls
from the outside.

Who'll Do the Work?

Installing insulation is a job most
homeowners can attempt on their own. If
you're framing new construction yourself, it
makes dollar sense to install the insulation
as well; however, this exposes you to the
insulation and its possible built-in

health hazards.

Having your renovator or an outside
contractor do the work minimizes your
exposure to the insulation and can ensure
that you get a professional job. However,
it also adds labour costs to the total.
While general-purpose contractors can
do simple insulation jobs, there are also
many contractors who specialize in the field
and are expert in its installation. Use the
guidelines set out in Chapter Three for
choosing a contractor. For an extensive
insulation job, be sure the one you choose
has good references (check them out) and
has been in business for more than a

few months.

Counting the costs

The cost of the insulation job involves
the insulation, the related building
materials (such as lumber, fasteners, wind
and air/ vapour barriers) and labour, if

you're having the job done professionally.

When choosing insulation, shop carefully
to see the price differences in the different
types of insulation and the differences in
the total cost. You can save money by using
common batt insulation; however, if your
space is tight, the rigid insulation might be
worth any extra money, since the higher
insulation level will pay for itself over time.

Remember to figure in all the expenses.
These include:

studs, to make a framework for
installing extra batt insulation

special nailing strips or fasteners to
attach rigid insulation boards

special tape to seal rigid or semi-rigid
insulation sheathing

polyethylene vapour barrier
house wrap, for exterior insulation

safety equipment, if you do the

work yourself.

THERMAL BRIDGING

One way heat and cold are transferred between the
inside and outside wall surfaces is by moving through
solid materials, such as the studs in the walls. Called
“thermal bridging,” this can cause cold spots and
condensation on the inside wall surfaces. When
installing insulation, there are strategies to avoid
thermal bridging by minimizing contact between
structural parts of the wall. For example, you can
install rigid insulation with the nailing strips on top
of the insulation boards instead of between them.
That way, the strips don't touch the surface behind
the insulation. Or, you can install a second layer of
batt insulation over the first, supported by wooden
studs nailed horizontally across the vertical studs.
This minimizes thermal bridging by covering most
of the stud surface with insulation.

Strategies

Here are some strategies for insulating

different parts of the house.

Basement; Interior

Stud walls: Install batt insulation in
wood or metal stud frames set against
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exterior walls, after installing interior
dampproofing (see Chapter Eight).

A space can be left between the stud
frames and the exterior wall, and extra
batts installed in the gap. This allows
for higher RSI levels and helps avoid
thermal bridging.

Rigid insulation: Fasten rigid panels
of expanded or extruded polystyrene
to the foundation walls with wood or
metal nailing strips, after installing
interior dampproofing. Extra layers
can be added for higher insulation
levels. However, this is possible only
with level, poured concrete or concrete

block walls.

Basement: Exterior

Rigid or semi-rigid insulation: Install
glass fibre, extruded polystyrene,
polyurethane or polyisocyanurate panels
over dampproof coating on outside

of foundation wall. This requires
excavation around the foundation, and
a protective covering above grade. This
solution may be necessary for leaky
foundation walls or brick or rubble
walls with an uneven inside surface.

Crawl spaces

Batt or rigid insulation: Install
insulation batts between floor

joists above the crawl space or board
insulation below the floor joists. Or
have foam insulation sprayed onto walls
and ceiling of the space. The crawl
space will be unheated.

Rigid insulation: Excavate and

insulate outside the wall with
extruded polystyrene, polyurethane,
polyisocyanurate or glass fibre panels.
The crawl space will be heated by heat
from the house above. It is vital that a
moisture barrier be installed on top of

the soil which is sealed and anchored so
it does not balloon up during storms.
Uncovered soil can lead to serious mold
problems in the crawl space and inside
the house.

Attic

Topping up: Add extra batts or loose
fill insulation over top of existing
insulation to bring it up to the desired
RSI value. Cover the tops of the joists
to stop thermal bridging. Install a
retainer to keep insulation 50 mm

(2 in.) away from chimneys, if there

is not one already in place.

Finishing a room: Use batts to insulate
walls around the space to be finished.
Install batts between the rafters before
finishing ceiling, leaving space above for
ventilation; this may require reinforcing
the rafters.

Roofs (houses that have little or no
attic space): Blow loose-fill insulation
into the roof space, leaving room above
the insulation for ventilation to avoid
moisture build-up. Baffles (small dams
of plastic or cardboard) are usually
needed between the soffit area at the
edges of the roof and the attic space to
keep the insulation from blocking soffit
vents. Or, install rigid insulation on the
ceiling of the room below. To avoid

SOFFITS AND SOFFIT VENTS

A soffit is the area that forms
the underside of the overhang at
the edge of a roof. Small vents
called soffit vents are usually
installed in the soffit to allow air
to circulate into, and out of, the
attic or roof space.
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condensation, thoroughly seal all holes
where pipes or other services enter the
roof space from the house. Insulate the
outside walls surrounding roof spaces
with batt insulation.

New walls

Stud walls: Install batt insulation
in stud frames built deep enough
to accommodate the required
insulation levels.

Double stud walls: Build two stud
walls with a gap in between. This
provides three layers of insulation
batts—two in the stud walls and one
in between them—and also minimizes

thermal bridging.

Inside/outside: Install batt insulation
in stud frames, as usual; add rigid or
semi-rigid insulation as sheathing on
exterior of wall.

0ld walls

Rebuild: Extend stud frames to allow
thicker batt insulation or build new
frames of deeper studs. For extra
insulation, build two stud walls with a
gap in between for three layers of batts.

Batts and rigid insulation: Where
space is limited, nail rigid or semi-
rigid insulation to stud frames over
batt insulation.

Extra wall: Build a new stud wall over
the existing interior wall, install extra
insulation and finish.

Blown-in insulation: Have a contractor
blow loose-fill insulation into
uninsulated stud walls through holes
drilled in interior wall finish or exterior
sheathing. Holes must be filled and the
wall may have to be refinished. It may
be possible to blow insulation into the
wall cavity from the attic or basement.

Insulate from outside: Install rigid
board insulation over the exterior siding,

then add new siding. Batt insulation can
be installed by building frames onto
exterior walls. May require a new air
barrier over the existing siding, but it
should not be a vapour barrier; use a
house-wrap product, not polyethylene.
Window and door frames may need to
be extended.

Solid walls (brick, concrete block, log,
wood plank)

Note:

Extra wall: Build a new stud wall
inside the existing solid wall, install
batt insulation.

Insulate from outside: Install rigid
board insulation over the exterior siding,
then add new siding. Batt insulation can
be installed by building frames onto

exterior walls.

Some rigid insulations can act

as a vapour barrier i.e., have low
water vapour permeance. When
using these materials ensure an
adequate interior vapour barrier and
amount of outboard insulation is
used to prevent condensation
problems from occurring,

Sealing Your House

Aside from adequate insulation, the

best way to prevent your house from

losing heat is to stop air leakage. This is
partly accomplished by installing a good
air/ vapour barrier. However, for a really

effective job, you have to fill all the small

cracks and holes in the building envelope.

In most cases, the air flows in different
directions in different parts of the house
and under different wind and weather

conditions. Because of a process called the

“stack effect,” warmer indoor air tends to

leak out the cracks in the top floors, while

colder outdoor air leaks into the cracks in

the lower floors during the heating season.

This loss of warm air wastes the expensive

tuel you've used to heat your house. The
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THE STACK EFFECT

The stack effect is the tendency
during the heating season for
warm air to rise up through the
wall cavities and any other cracks
or passages to the top floors of
the house. This typically causes
low pressure in the lower parts
of the house, which draws in
outside air, and high pressure

at the top of the house, which

forces air out.

incoming cold air causes you to turn up the
furnace thermostat setting, and since it’s
dryer than inside air, it tends to make the
house dry in winter. The opposite effect
occurs during the cooling season, bringing
hot air down from the attic and increasing
air conditioning costs.

The most common way to stop these

leaks is with caulking. If you're gutting

and remodelling existing rooms, you have
an opportunity to seal all the cracks and
openings that have been making them cold
and drafty. Building new walls, meanwhile,
gives you an opportunity to do a proper,
thorough sealing job to make them air-tight
from the start.

If you're not doing structural work, you
can still cut your energy bills and make
your house a lot less drafty by caulking
the key spots that tend to cause air leaks
in most houses.

Caulking and sealing are especially
important in houses that don’t have a
polyethylene air/vapour barrier system,
since they likely have a lot of places where
air can filter through. But even if you're
building a new wall, with an airtight barrier,
there will be cracks that need sealing—
where the windows and doors meet

the building structure around them,
for example.

Caulking plays much the same role as the
air/vapour barrier. It helps to stop air leaks
and works to prevent moisture from getting
into the building structure, where it can

hit the cool outer surfaces and condense.
Moisture in walls can cause structural
deterioration and mold problems,

which can make you sick.

Generally, the warm, moist air leaking

out of the house is more of a problem
than the air leaking in from the outside,
since the inside air carries moisture into
the wall or roof cavity. Therefore, it’s
usually more effective to seal the house
from the inside. However, it’s also
important to seal the cracks on the outside
to prevent rain and melt water from getting
into the building structure and causing
damage, and to prevent wind from blowing
into the insulation, making it less effective.
Outside caulking should be done with
care, since you should not seal openings
that are intended to let moisture escape
from the building envelope (see under

Outdoors, below).

Taking Stock

Most houses have a host of places where
the cold outside air whistles in, and the
warm inside air leaks out. Every house is
different, so the first step in assessing your
need for sealing is to find out where the
leaks are in your house.

There are several ways of finding the air
leaks, ranging from simple to high-tech. The
simplest is to take a stick of incense or a
small piece of plastic wrap on a coat hanger
and go around the house on a windy day.
Put it next to any joints where walls meet
floors, window and door frames, or any
other transitions where cracks can occur,
and see if it shows any air movement.

In the basement or attic, also test any
penetrations in the wall, for example,
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around the chimney, water pipes or
electrical conduits.

This works best if the air pressure in the
house is different from the pressure outside.
One way of creating a pressure zone in the
house is to open the windows on the lee
side of the house (the side away from the
wind). This forces air in through any cracks
and out the open windows. On a cold, still
day, you can try opening the upper windows
while keeping the basement windows shut,
or vice versa.

Professional air sealing contractors use a
special blower door—a door insert with a
fan in it—to create a negative air pressure in
the house, then look for air movement with
a special smoke pencil.

As you test your house, youe looking for
any cracks that can let air leak into or out
of the exterior walls or ceilings. But you're
also looking for cracks that can let air flow
into interior walls and ceilings, where it can
rise through the building structure and end
up in the attic.

Indoors

The most problematic spots inside the
house are:

* the frames around doors and windows,
which often are not insulated or sealed

in houses built before the 1970s

* the baseboards, which often cover gaps
leading into the wall cavities

* the holes where plumbing pipes
and electrical wires come through
the outside walls or through the
basement ceiling

* the “header”—the spot where the floor
joists and first-floor wall structure sit
on the foundation wall in the basement

* the gaps in the attic floor around the
chimney, plumbing vent stack and
lighting fixtures

=

* all electrical boxes, since in many
houses the inside walls are connected
to the attic.

As well, you may need to fill some cracks
around wet areas such as sinks and bathtubs,
where water can leak inside the wall cavity.

Outdoors

There are also places that need attention
on the outside. Here, the main focus is
not air but water leaking into the building
structure. This can cause wet insulation,
rotting wood and mold inside the walls.

If youre going to air seal the inside of the
house, you should also take a few minutes
to go outside and check for cracks and
holes that could be allowing rain and ice
to penetrate the walls. The most common
trouble spots are:

e the cracks where the wall meets window
and door frames

* the holes where plumbing pipes and

wires enter the walls

* the cracks where vent outlets or other
installations penetrate the siding or
wall surface.

Not all holes in the outside walls need to be
caulked. The normal cracks in siding must
be left open, and so must the “weep holes”
in sealed windows—small holes built into
the bottom of the window frame to let

VENT STACKS

The plumbing vent stack is the
upward extension of the drain
pipe (called a soil or waste
stack) that is connected to your
plumbing fixtures. It vents air up
through the roof, allowing a free

flow of water in the system.

113



114

INSULATING AND SEALING YOUR HOUSE

moisture get out. Look only for spots where
the outside wall has been breached, where
different building materials come together
or where seams have pulled apart.

While sealing can be done in most types of
weather, some caulking won't adhere or flow
well in cold weather. Check the caulking
tube for the temperature range at which it
can be used.

The Air Leakage Worksheet covers the most
common places for air and water leakage in

houses. Use it to do a sealing audit of your

house. If you're building new walls, use it to
plan where sealing must be done.

What Are the Options?

Generally, there are three main options.

* If you're building new living space,
or rebuilding old walls, air seal those
structures as you build them.

* Use the renovation as an opportunity to
do a more extensive sealing job to make
the house more comfortable overall.

* Do a whole-house air sealing job.

Since the cost of the caulking is modest, a
whole-house sealing project can make sense
financially. In some cases, you can have

AIR LEAKAGE WORKSHEET (ATTIC AND UPPER FLOOR)

Area Sealant in place Type and Visible gaps Details
yes/no condition yes/no

ATTIC

Chimney

Plumbing stack

Ventilation ducts

Light fixtures in floor

Top of interior and
exterior walls

Attic hatch

UPPER FLOOR

Window frames

Door frames

Baseboards

Bathroom fans

Plumbing penetrations

Bathtub and
sink joints

Electrical outlets
and fixtures
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AIR LEAKAGE WORKSHEET (MAIN FLOOR AND BASEMENT)

Area Sealant in place
yes/no

Visible gaps
yes/no

Type and
condition

Details

MAIN FLOOR

Window frames

Door frames

Baseboards

Fireplace

Kitchen fan

Plumbing penetrations

Wiring penetrations

Electrical outlets
and fixtures

BASEMENT

Window frames

Door frames

Cracks in
foundation wall

Header

Plumbing penetrations

Wiring penetrations

Fuel intake
penetrations

Dryer vent

Furnace air intake

Floor drain

payback in as little as a year (see Counting
the costs, at the end of this chapter).

Materials

The complicating factor in air sealing
is that the cracks and gaps in your house
occur in a number of different materials.

That means you may not be able to use the
same sealant to fill them all. Some sealants
work better on particular materials and
under different conditions. Thus, it’s
important to match the caulking to

the job you need to do.
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AIR LEAKAGE WORKSHEET (OUTSIDE)

Area Sealant in place Type and Visible gaps Details
yes/no condition yes/no

OUTSIDE

Window frames
and sills

Window frames
and sills

Window frames
and sills

Door frames

Door frames

Door frames

Plumbing penetrations

Wiring penetrations

Kitchen fan

Dryer vent

Foundation joint

Damage to
wall surface

Here are the variables to consider when later. But, especially for a location that’s
choosing a caulking or sealant. exposed or difficult to reach, the longer

e . it lasts, the better.
*  Flexibility: Some materials—metal, ’

plastic and wood, for example—expand * Paintability: Some caulking can be

and contract more than others; that painted over to match your decor,
means cracks will widen and shrink, and some can't. For an exposed surface,
requiring a caulking that can stretch choose paintable caulking. Failing that,
to compensate. some caulking comes in colours; you

should be able to find one that matches

*  Adhesiveness: Some caulking sticks i .
& your decor. A third option is to choose

better than others, and some sticks . ;
better to specific surfaces. This can be a clear caulking that won't be seen.
important where the joint moves a lot The Types of Sealants chart lists the
or is subject to wear. caulking and other materials most

commonly used for residential sealing.

* Durability: Caulking doesn't last forever

and will have to be replaced sooner or
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CAULKING AND SEALANTS

The words “caulk” or
“caulking” are generally used

to describe the tubes of sealing
material sold in the hardware
store. However, some of them
are more propetly called sealants;
these are more capable of
stretching and compressing than
the older-style caulking, and are
better for joints that will expand
and contract. Some, such as
silicone, are called elastomeric
sealants, which indicates theyre
highly stretchable.

Specialty caulking

Other caulking is especially formulated
for particular jobs. This includes glazing
caulking which can be used in place of
putty for sealing window glass, and duct
caulking which is used to seal the joints
in metal or plastic ducts. For caulking
around chimneys, light fixtures or other

WHICH FORM OF CAULKING?

Most caulking comes in
300-mL (millilitre) (10-o0z.)
tubes for applying with a
caulking gun. For some jobs,
however, it’s more convenient to
use the rope type of caulking,
which comes in long strips that
can be laid in place by hand.
For small jobs, caulking is

also available in handy

squeezable tubes.

hot surfaces, choose a silicone or other
sealant rated for high temperatures. The
temperature range should be listed on
the tube.

Sealants and your health

Caulking and sealants are made
k.

using a variety of binders and

chemical additives in order to

make them flexible and durable. These
chemicals are released while the caulking
cures or hardens to its permanent state,
and they can be strong irritants. Some
have strong odours, and some can have

health effects.

Generally, you can minimize the health
effects of caulking by buying a material
that has low emissions, such as acrylic latex.
Caulking that cleans up with water is better
than that which needs mineral spirits or
other solvents. Before you decide which
caulking to choose for an extensive job,
check its health effects using the Types

of Sealants chart. Don't use outdoor
caulking for indoor jobs, since the emissions
tend to be high. Products to avoid include
chlorosulphonated and neoprene rubber

caulking, and polysulphide caulking.

Provide extra ventilation while the caulking
job is being done and afterward while the
caulk is curing. This can take several days
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TYPES OF SEALANTS

Sealant Flexibility Adhesion Durability Clean up Paintable Comments Health hazards

Acrylic latex Good to excellent | Most indoor and 5-20 years Water Yes Can be used as all-purpose caulking Lower solvent content than other
outdoor surfaces indoors and outdoors. caulkings, may emit some solvent and

resin fumes.

Siliconized acrylic | Excellent Most indoor and 20 years Water Yes Can be used as all-purpose caulking Lower solvent content than other

latex outdoor surfaces or more indoors and outdoors. caulkings, may emit some solvent and

resin fumes.

Silicone Excellent Most indoor and More than Solvents, No (most types) | Good for interior and exterior joints Releases acetic acid and solvent
outdoor surfaces 20 years scraper that have significant movement. odours as it cures.

Can be difficult to apply in Look for “neutral-cure”
cold conditions. varieties.

Requires a primer for surfaces such

as wood and steel.

Bathtub Excellent Smooth surfaces such More than Solvents, No Usually silicone, can be made of Can release acetic acid and solvent
as tile and plastic 20 years scraper other materials. odours as it cures.

Excellent for areas that get Contains fungicides that may irritate
wet regularly. some people,

Acoustical Good Polyethylene air More than Mineral spirits | No Doesn’t harden, must be covered. Releases volatile solvent fumes, can
vapour barrier, metal, 20 years be an irritant if not well sealed inside
concrete, drywall building structure.

Butyl rubber Medium Most outdoor surfaces 5-15 years Mineral spirits | Yes Can be difficult to apply. Releases noxious solvent odours.

Useful for sealing joints between Should not be used indoors.
masonry and other materials.

Polyurethane Excellent All outdoor surfaces 15 years Mineral spirits | Yes Good for most outdoor surfaces, Odours from solvents and plasticizers
especially joints that will experience can be an irritant or affect
significant wear. nervous system.

Acrylic (solvent, Medium All outdoor surfaces 10-20 years Mineral spirits | Yes Good for general outdoor caulking. Fumes can be a strong irritant.

not latex Shouldn’t be used indoors.

formulations)
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Sealant

Flexibility

Adhesion

Durability

Clean up

Paintable

TYPES OF SEALANTS (OTHER MATERIALS)

Comments

Health hazards

OTHER MATERIALS

Polyurethane foam

Excellent

Most surfaces

20 years

Razor blade

Yes

Comes in aerosol cans.

Good for sealing gaps over

3 mm (1/8 in.).

Expands to 2 1/2 times its size,
can overfill cavities.

Flammable, requires fire
retardant covering.

Foam backer rod

Good (compresses
in place)

Most surfaces

20 years

N/A

N/A

Foam rods or ropes, usually made of
polyethylene or polyurethane.

Fit into large cracks, can support
caulking bead.

Usually covered.

Few emissions.

Foam gaskets

Good

Can be caulked in place

20 years

N/A

N/A

Come pre-formed for sealing electric
outlets and lighting fixtures.

Few emissions.

Neoprene gaskets

Good

Most surfaces

20 years

N/A

N/A

Rubber gasket.

Good for sealing large joints that will
have significant movement, such as
the opening where the vent stack
penetrates the attic floor.

Some rubber odour, should be used
away from living spaces.

ISNOH ¥NOA DNITVIS ANV DNILVINSNI
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SEALING GOALS WORKSHEET

INSULATING AND SEALING YOUR HOUSE

with some types of caulking; check the tube

for this information.

Making a Plan

Armed with your Air Leakage Worksheet
showing all the gaps that need sealing and

a list of the materials needed to caulk them,
you should be able to devise a strategy to
seal your house or the parts of it that
you're renovating.

Before you start, however, use the Sealing
Goals Worksheet to define exactly what you
hope to achieve through your sealing job.
For example, under the Energy efficiency
heading, you might want to cut your heat
consumption dramatically by doing a
whole-house sealing job; under the Comfort
heading, you might just want to seal the
areas you're remodelling and get rid of
some annoying drafts.

Priority (high/low)

Energy efficiency

Comfort

Protection

Choosing Options
Now you can begin to choose what

strategy and what materials to use for

all the different parts of the project.

If you're just sealing the areas you're going
to renovate, use the Air Leakage Worksheet
to identify all the areas that should be
caulked and sealed in that area. If you're
doing a full-house job, break it down area
by area and job by job. At the same time,

you can use the choices in What Are the
Options to choose the types of caulking
and other sealants suited to the jobs

at hand.

If youe planning a whole-house job, the
best strategy is to start at the top of the
house, usually the attic. That’s because the
air flowing out of the house at the top
tends to draw air in at the bottom. Even if
you don't finish the entire project, you can
slow the air flow downstairs by sealing
upstairs. You will also slow or stop attic
moisture damage.

Use the Sealing Options Worksheet to
plan the materials you'll use for the jobs you
have to do. Then use the Sealing Materials
Worksheet to estimate how much caulking
you're likely to need for the overall job.
Using a standard 3-mm (1/8-in.) strip or
“bead,” a 300-mL tube of caulking should
seal approximately 14 m (48-ft.) of 3-mm
wide cracks. (For cracks more than 6 mm,
or 1/4 in., use polyurethane foam instead
of caulking.)

Measuring the surfaces involved and
dividing by 14 m should give you a rough
idea of how many tubes you'll need for a
3-mm (1/8-in.) bead. Multiply this by the
price of the caulking for a material’s price.
Then add the price of any extra materials,
such as gaskets. Once you've made your final
purchases, you can update the worksheet
with the details for your permanent records.
You can also attach all receipts and other
documents to the chart for future reference.

Who'll Do the Work?

If your renovation includes new walls, doors
or windows, air sealing must be part of the
work. This could be carried out by you or a
professional renovator or tradesperson. In
any case, the important thing is to identify
what should be done to make the new
construction airtight and to make sure

it's done right.



INSULATING AND SEALING YOUR HOUSE (—_F

SEALING OPTIONS WORKSHEET

Option 1 Option 2 Option 3

AREA 1

Area to be sealed

Type of caulking/
other materials

AREA 2

Area to be sealed

Type of caulking/
other materials

AREA 3

Area to be sealed

Type of caulking/
other materials

SEALING MATERIALS WORKSHEET

Area of house 1 2 3

Type of caulking/
other materials

Brand

Estimated length of area
(metres/feet)

Divide by 14 metres
(48 feet)

No. of tubes/units needed

Cost per tube/unit

Total cost

Date purchased

Supplier (address, phone no.)

Comments
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BEWARE OF NEW PROBLEMS

As you seal your house, remember that a house is a system, and making

changes to that system can cause repercussions—in this case, altering
the air flows in the house. A typical house built before the early
1970s has so many air leaks that it’s difficult to make it

truly airtight, even with an ambitious sealing job. \‘
However, if your house is already fairly tight, it’s
possible to cause air quality problems by filling all the
cracks. This is more likely if you have a professional
job done.

Nn
V- &

Common signs of a house that’s become too
airtight include:

* fog or condensation forming on the inside
of windows )
* odours lingering in the house an hour after
they’re generated
* fireplaces beginning to smoke

* a stuffy feeling in the house
* signs of mold.

The solution is to add some controlled ventilation using
exhaust fans or fresh air intakes at strategic spots in the house. Even with the new ventilation, which all
people and houses need to stay healthy, your energy consumption will be lower. (Chapter One has a
tull discussion of the house as a system. See Chapter Two for more on air quality issues and Chapter
Four for a discussion of ventilation systems.)

P

Whether you're building new construction

be found in the Yellow Pages™. Use the

or renovating existing structures, it is
possible to do the job yourself. However,
first think about how extensive a job you
want to do and how competent you are to
do an effective job. Caulking is not difficult,
but it is a labour-intensive project, and a
tricky one, since there are so many places in
the house that may need sealing, and some
of them may not be obvious.

To get a really thorough, airtight job, it
can be worthwhile hiring a contractor
who specializes in air sealing. These can

guidelines set out in Chapter Three for
hiring a contractor, making sure the
contractor you choose has the necessary
training and experience in home insulation
and sealing, and three previous jobs you can
view before hiring anyone. Always talk to
the people provided as references before
you sign a contract.

Counting the costs

The price of caulking can vary greatly.
Generally, the more specialized the sealant,



INSULATING AND SEALING YOUR HOUSE

the higher the price is likely to be. You can
save money by buying a general-purpose
caulking instead of high-tech sealants for
simple applications, such as caulking around
window and door frames from inside. But
don't short-change yourself by buying cheap
caulking that won't do the job. The total
cost of caulking for a renovation is not
large, but the potential cost of air and

water leakage can be huge.

Figuring out the payback period for a
sealing job that is not part of a building
project can be difficult. It depends on the
amount of existing air leakage, the price of
fuel in your area, and the cost of the sealing
job. In a house built before the early 1970s,
air leakage can account for 25 to 40 per
cent of the annual heat loss. If the house

is heated with natural gas, sealing all those
leaks could save $150 to $250 a year.

If you are able to do the work yourself,
those kinds of savings can produce

a payback within a year. If you are
undertaking an extensive sealing
project, the payback period may be
longer. Hiring a contractor to perform
a professional full-house sealing job can
cost from $500 to $2,000.

FOR MORE INFORMATION

The publications below offer more
information on the topics in this chapter.
The publication number for the CMHC
publication is shown in brackets.

Building Materials for the Environmentally
Hypersensitive, CMHC (NHA 6742)

Keeping the Heat In,
Natural Resources Canada
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* they do make a difference!

* what you should know

about windows

* what you should know

about doors
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INSTALLING WINDOWS AND DOORS

Adding or replacing windows and doors is
one of the most popular renovations to
upgrade the exterior look and performance
of a house. It’s also a common part of a
number of larger renovation projects.

Windows and doors can make a big
difference to the look of your house, which
is one reason many people upgrade them.
However, they're also major functional
elements in the house. The right types,
located in the right places, can make life
better and easier for you and your family.

Windows supply light where it's needed,
improve the look of a room, furnish
ventilation during the non-heating season
and add solar heat. They open up the room
to an outside view that can be a big plus in
a renovation project. Doors can also play a
big part in your lifestyle. Adding a door can
save steps, change the traffic patterns in

the house and even change your lifestyle

if it makes an outside patio or deck

more accessible.

However, inefficient windows

and doors can rob you of a lot // i
of energy—they can lose up to

25 per cent of your house’s heat over the
course of a heating season. That means it’s
worth thinking carefully about them when
you're renovating with an eye to saving

energy and reducing your heating bills.

With these things in mind, it pays to spend
some time learning the basics of windows
and doors, and planning how and where
you'll use them in your renovation project.
They'’re the “moving parts” in your house
structure, and you'll be living with them for
a long time.

Windows
What Are the Issues?

* Appearance: Windows have a major
impact on the overall look of the house.
They are often the biggest architectural

detail in the exterior face of the house.
Installing good-quality windows can
significantly improve the appearance of
your house and its “curb appeal,” if
you're renovating to resell.

Energy efficiency: Windows

have a big effect on how s
comfortable your house is

and how much it costs you to heat

it. They are major openings in the
building envelope through which heat
can escape and cold air can get in. This
heat transfer can occur in two ways:

by transmission through the glass and
window structure, and by air leakage
around the frame. In summer, the same
deficiencies will also make the house
hotter and increase your cooling needs.

Windows can also act as heat collectors
during the cold season by allowing the
sun’s heat to come in. This effect can

be maximized by locating windows to
catch the strongest sunlight. In fact, it
can be used as an alternative heat system
through a strategy called passive solar
heating (see The Solar Heating Option,
this chapter).

Security: Windows can be an easy

way for intruders to get into the house.
This can be a problem if one or more
of your windows can't be seen easily
from the street. If youTe installing a
new window, you may want to
reconsider its location; if you are
replacing an existing one, you might
think about other safety measures such
as better locks or extra lights.

Privacy: Privacy can be a consideration
when you're considering adding or
improving windows. They shouldn't

be located where they will look straight
into a neighbour’s bedroom window or
patio, or allow people to look into
private areas of your house.
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* Light: One of a window’s main
functions is to bring natural light into
the house. This is a major factor when
deciding where to put a new window,
since it can make a room brighter and
more appealing. It can also help save
energy; the more natural light you let in,
the less you may have to turn on the

lights during the day.

What You Should Know about Windows
The parts of a window

To assess your old windows, or buy new
ones, it'’s important first to understand how
a window is built. These are the basic parts
of a window.

* The glass: Also called the glazing, this
is the heart of the window. It can be an
uninterrupted sheet of glass, or several
panes divided by mullions, or grilles;
increasingly, the grilles are simply
decorative pieces that subdivide one
large pane of glass. Windows can have
single, double or triple panes of glass
for insulation purposes (see the Glazing

Choices chart).

* The sash: This is the moving part that
holds the glass; it can be made of wood,
vinyl, metal or fibreglass and should
make a tight seal with the glass.

® The frame: The horizontal and vertical
members that surround the sash and
on which it is hung comprise the frame.
Frames are usually made of the same
materials as the sash.

* The casing: This consists of the
mouldings that surround the window
and cover the frame.

*  Spacer bars: These are the strips of
material between the panes of glass of
multiple-paned windows. They keep the
correct spacing between the panes of
glass. Spacer bars used to be made of

LEAD AND OLD WINDOWS

If your house was built in the early I950s or before,
there’s a good possibility the original paint around
your windows and doors had a high lead content.
When you strip, sand or disassemble them, you can

raise dangerous fumes or dust that can damage the

nervous system. If you think your windows have old lead

paint, try a home test or have a sample lab-tested to see if
your suspicions are true. If they are, use extreme care in
working with the contaminated windows. Disturb the
paint as little as possible.

The best policy is to remove and safely dispose of casings
and other components that have lead paint; however, if
you'e keeping them, repaint them to make sure the lead is
completely sealed. If you're intent on refinishing them, the
best option is to strip and repaint the pieces away from
the house. Avoid sanding the surface, which releases lead
dust, or peeling it using a heat gun, which releases lead
fumes. Use a chemical stripper and wear the required
respirator, coveralls, goggles and gloves. Better yet, have a
professional do the job. (See Chapter Seven for more

information on dealing with lead paint.)

aluminum, but are now often made of
less conductive materials.

Special features

* Glass enhancements: Since glass
makes up most of the area of a window,
it's a major element in its performance.
Unfortunately, glass is a very bad
insulator; a single pane of window glass
has an insulation rating of RSI 0.16
(R0O.9), compared with a recommended
RSI 3.5 (R20) for an average wall. To
increase the insulation value somewhat,
manufacturers use a number of different
strategies. These features may be
standard on window units you buy or
they may be offered as options. They
are summarized in the Glazing
Choices chart.
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The ability of materials
to insulate or block the

transfer of heat is measured

by RSI (Resistance System
International) ratings, or
R values, their imperial
counterpart. The higher
the rating, the higher the

msulation value.

Weatherstripping

The air sealing used in windows plays an
important role in their energy efficiency. If
the window leaks air around the sash, it

loses most or all of the benefit you gained
by buying double glazing and low-E
coatings. The best seal is achieved using
compression strips that are squeezed when
the window shuts against them. These are
used in windows that swing shut and
include tubular gaskets or closed-cell
rubber or foam strips. Casement windows
sometimes use magnetic Weatherstripping;
however, it can become ineffective in very
cold weather.

For double-hung windows, compression
strips can be used at the bottom and
V-shaped tension strips for the sides and
the gap between the two sashes. Brush-type
stripping is often used in sliding windows
but it’s less effective. If you buy a window
with this type of stripping, look for a thick
brush with an embedded plastic fin as an
extra air block.

Feature Construction Effects Comments
Single glaze One pane of glass. Poor insulator, may cause Standard in older windows.
icing/condensation problems. Doesn’t meet standards for modern use.
Double glaze Two panes of glass separated by Better insulation value than Minimum requirement for
insulating air space. single glaze. modern windows.
Good general choice for locations not
exposed to extreme temperatures.
Triple glaze Three panes of glass with air Better insulation value than More expensive than double glaze,
spaces between. double glaze. makes window heavier.
Some have film of polyester with a Good choice in extremely cold locations
low-E coating (see below) suspended such as northern exposures.
between two panes of glass.
Gas-filled Space between panes filled with inert | Better insulation value than Krypton gas is more expensive, but

gas that conducts less heat than air.
Two gases used: argon and krypton.

air-filled units.

allows a smaller space between the
panes so unit is not as bulky.

Low-emissivity
(low-E) coatings

A very thin layer of metal oxide or a
film applied to the glass surface.

Allows the sun’s short-wave rays
to pass through, but blocks radiant | coating can have the same energy rating
heat from escaping house.
Reduces both heat loss in winter
and radiant heat gain in summer.
Blocks ultraviolet light that
fades furnishings.

A double-glazed window with a low-E

as a triple-paned window and will

cost less.

Spedial solar control coatings available
for areas that overheat.
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GLASS AND SAFETY

For safety and security, it’s
sometimes advisable to use
stronger and more shatter-
resistant glass. Large windows
often use plate glass, which is
thicker than ordinary window
glass. For windows where safety
is a concern, there is tempered
safety glass that crumbles into
small pieces rather than breaking
into sharp shards. For windows
that are especially vulnerable

to intruders you can use acrylic
or a tougher plastic called
polycarbonate that resist
breaking under force. However,
they scratch more easily

than glass.

Hardware

Depending on its style, a window may have
hinges, latches, cranks or levers to make it
operate. These should be sturdy and operate
smoothly and easily. All members of the
family should be able to reach them and
operate them, even those who may have
reduced grip strength or dexterity. As well,
windows should have secure locks that can't

be easily breached by intruders.

Common crescent-shaped locks are standard
equipment on many double-hung windows.
Locks that operate using a key are better for
security purposes; however, these shouldn’t
be used for bedrooms since they could
prevent someone from escaping in case of
fire. If you install keyed locks, they should
all use the same key and all members of

the family should be able to operate them.
Locks should be solidly built and it’s best if

they can also lock the window in a slightly

opened position for ventilation.

Thermal breaks

One way heat and cold can migrate

through a window is by conduction through
the frame. This is especially pronounced
with aluminum windows and can cause
condensation, and even frost, to form on
the inside of the frame in cold weather. To
prevent this conduction, aluminum windows
should have a thermal break built in. This

is a piece of non-conductive material that
prevents the outside of the frame from
touching the inside so heat and cold can't
conduct readily.

Window materials

Wooden windows were once the only
choice for builders and renovators. However,
window frames and sashes can now be made
of several different materials, each with its
own properties. In fact, frame construction
has become the defining factor when you go
to shop for windows.

The material determines the window’s
strength, durability and ease of
maintenance. It also has an effect on

the window’s energy efficiency: different
materials block heat transfer better than
others and construction features can make
a frame a better or worse conductor.
Remember, too, that the bigger the frame
and sash, the less window area you have.
That can mean less heat loss, but it also
means less light and less solar gain.

Window styles

Aside from the variation in materials and
construction, there is also variation in styles
of windows to suit a number of purposes
and housing styles. Some work better in a
speciﬁc situation. For example, awning
windows are often used because they are
easy to operate from the sill and, even when
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WINDOW MATERIALS

Frame material Construction Comments Insulation performance
Aluminum Made of solid aluminum. Can cause condensation problems | Average; can be cold without effective
Should incorporate a thermal without an effective thermal break | thermal break.
break—a void filled with rigid foam, | built in.
plastic or wood to stop heat being Strong, resists warping.
transferred from the inside to Resists weather damage.
the outside. Requires no painting.
Wood Made of solid wood. Traditional material. Good.
Requires regular painting and
maintenance to prevent
moisture damage.
Can be less expensive than
other matenials.
Clad wood Wood with protective skin, Doesn’t have to be painted. Good.
usually aluminum, vinyl, or Offers better protection from
high-tech micro vinyl to keep moisture; problems can occur if
out moisture. moisture gets between cladding
and wood.
Vinyl Made of solid vinyl or with a core of | Resists weather damage. Good to excellent; best with
another material, usually metal Wood core preferable to metal insulated core.
or wood. because it is a better insulator.
May have a core of foam insulation.
Fibreglass Made of glass fibres moulded into Very strong, resists warping. Excellent; best with insulated core.
rigid material. Resists weather damage.
May have a core of foam insulation. | Needs little maintenance, although
surface is paintable.
Can be more expensive than
other types.

open, can provide some protection from the
elements. However, some types of windows
perform significantly better than others in

terms of energy efficiency.

These are the basic styles of windows.

Fixed

This is the term for windows that don't
open. These are the most airtight models
because, with no moving parts, they can be
sealed tightly all the way around. Fixed
windows are the most basic models;
however, you can also get fixed architectural
units (with arched tops or a half-moon
shape, for example) that add style and
appeal to the house, and large units that can
be assembled to make bay or bow windows
or a greenhouse room. Fixed windows can't

be used for ventilation or for a fire exit,
which can rule them out in some situations.
However, they're good for security purposes.

Casement

These units swing open and shut like a
door, which makes them easy to operate.
Since casement windows use a compression
seal between the window and the frame
they are relatively airtight.

Awning and hopper

Awning windows swing up from the
bottom; if they open out, they can keep out
the rain. Hopper windows swing open from
the top. Both are easy to operate in places
where the window will be at the top of a
wall—a basement or kitchen, for example.
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They are fairly efficient because a
compression seal can be used.

Single- and double-hung

These are the traditional windows,

with two offset sashes that slide vertically.
Single-hung units have only one sash that
slides (usually the bottom); double-hung
windows have two moving sashes. Both are
more difficult to seal than casement, awning
or hopper windows, so they’re not as energy
efficient. However, they're the best match
for some types of architecture. Many houses
still have old, single-glazed models that
should be upgraded or replaced.

Horizontal sliders
Often the least expensive type of

window, these are used by many builders
in basements, bathrooms and kitchens.
However, they are the least efficient type
of window because it’s difficult to make
an effective seal between the sliding
surfaces. Other styles are usually

worth the extra money.

Extra features

Some windows feature “tilt and turn”
action, allowing them to swing from the
side or pivot from the middle. Others pivot
from both the top and the side. This allows
you to clean the outside of the window
from inside the house and can be a valuable
feature if a window is in a location where
it’s difficult to get at from the outside. It
also makes it much easier to clean in winter.
If you choose a pivoting window make sure
it has an effective weather seal.

Special styles
Skylights and roof windows

These roof-mounted units are useful for
parts of the house that get little light. In
fact, a skylight can illuminate an area

20 times its own size. Skylights are usually

located out of reach and can be fixed or
operable. Some fixed units have a ventilation
flap. Roof windows are usually within reach,
can be operated manually and often pivot
for easy cleaning.

While skylights can provide more light
than a conventional window, they can

also lose much more heat and can

present problems with overheating and
condensation. Look for high-efficiency
glazing and some kind of heat-reduction
barrier such as a protective coating, blinds
or shades. Installation is critical with these
units to prevent leaks and water damage.
Plastic skylights are often domed and may

come tinted to prevent overheating.

Light tubes

A relatively new alternative to skylights

is light tubes. These pipes can be run up
through the ceiling to the roof in areas
where a skylight isn’t feasible. Their
reflective inside surfaces deliver a lot of
light; for example, a 330 mm (13 in.)
diameter tube can light an 18-m’ (200-ft.)
room. Good units lose almost no heat in
winter and generate almost no heat

in summet.

Bay/bow windows

Bay windows are usually made up of a
central panel with a smaller window on
either side. A bay window can bring in
extra light and add more space to a cramped
room; a window seat is often built inside
the bay. A bow window has a shallower
profile and is often made up of a number
of equal-sized window units. These units
can be bought ready to install, or may be
assembled on site. However, they can be
somewhat more difficult to install and may
be less energy efficient than the equivalent
straight window.
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double weatherstripping

lowEglass  (reenhouse

Greenhouse windows are
box-shaped units designed
to provide a sunny place for
plants, and often come
equipped with plant shelves.
They are also a good way to
bring more light into the
room.

Rating windows
With all the

energy-saving 1
features of

windows, it can be difficult
to decide which unit performs

best. However, there are rating

systems that make the decision easier by
assigning a number of different values to
window units sold in Canada.

The most important of these is the

Energy Rating or ER number. This
measures a window’s overall energy
performance, including its ability to
capture the sun’s heat, prevent heat loss
through the frame and glass and prevent air
leakage. The ER number is expressed as a
plus or a minus; this reflects whether the
window shows a net heat gain or heat loss
over a heating season.

A window with an ER of zero is “neutral,”
gaining as much heat as it loses; one with a
minus rating loses heat over the season, and
one with a plus rating produces a heat gain.
Super-high-efficiency fixed windows can
have ratings up to plus 15. However, a
typical double-glazed window may have

a rating of minus 19, and some units can
have ratings down to minus 40.

The Energy Rating is found on the
Canadian Window and Door Manufacturers
Association (CWDMA) certification label.
The label should be on new window units.
This label also guarantees compliance with

Canadian Standards Association (CSA)

standards and has three more ratfngs:
airtightness (rated Al to A3), water
tightness (BI to B3 or higher) and wind
resistance (CI to C3). The higher the

number, the better the unit’s performance.

Window units should also pass the
standards of the Insulating Glass
Manufacturers Association of Canada
(IGMAC) for quality and edge-seal
tightness. If they do, there will be an

IGMAC label on the spacer or etched
on the glass.

Looking at the combinations

The Window Performance chart shows the
thermal performance in RSI and R values,
and the energy ratings (ER) of a typical
casement window with a low conductivity
edge seal for different types of frames,

glazing and other features.

Taking Stock

The first step toward deciding on a
window strategy is to assess what you

have and what you need. This assessment is
required whether you're remodelling some
rooms ot renewing your windows as a
separate project.

To get an idea of how well your windows
are doing their job, do an inspection tour of
your house. Look at each room to see how
it's used and what could be improved. Are
the windows big enough to bring in enough
light, or is the room darker than it should
be? Could you get a better view with new
windows? Are the windows drafty?

Then take a close look at the windows
themselves. Are they in good shape, or
are they hard to operate or showing signs
of deterioration? Are they the old single-
glazed variety or are they double glazed?
You can tell this by holding a light up to
the window and counting how many
reflections you see.
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Here’s a list of things to look for as you
inspect your windows, using the Windows
Assessment Worksheet.

* dark rooms with a “closed-in” feeling
e cold areas near the windows

* signs of rot on wooden window
sashes, frames or sills, which indicate
a condensation problem

* condensation, frost or fog on the
surface of the glass in cold weather,
which can mean the window surface
is too cold for the moisture conditions
in your house

* condensation, frost or fog between the
panes (in double-glazed or triple-glazed
units, indicates the seal has failed and
the unit must be replaced)

* air leaks—drafts near a window
often mean you're letting in a lot of air
through cracks around the glass, sash or
frame (pinpoint the problem by holding
a candle near the closed window on

a windy day to see if it flickers)
* difficulty operating a single- or double-

hung window—sticky action can be due
to moisture absorption, deterioration or

a badly fitted unit.

For renovations that involve building new
space, look at your plans to see how many

windows you're likely to need and where
they’ll fit best in the new design. The plan
itself may dictate where windows are
needed, but you can also think about how
different areas will be used, and where the
light and the view will be most appreciated.

What Are the Options?

If your renovation is confined to
remodelling the interior of one room
or several, you won't have the luxury of
putting windows where you want them
as you would with new construction.
However, you can still make worthwhile
improvements and have windows that
are better to live with.

If you noted significant problems with

your windows in your house assessment,
there are two main ways of correcting them:
you can either upgrade the existing windows
or replace them with new, tighter, more
efficient units. If, on the other hand, you
need more windows, the option is to add
one or more.

Upgrading your windows

If you don't have serious problems—
extensive wood rot, for example, or
windows that have deteriorated and don't
work properly—upgrading can be the least-

expensive way to get better service out of

WINDOWS ASSESSMENT WORKSHEET

Room Window

Exposure Type of window

Observable problems
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WINDOW UPGRADES

storm windows

awning, hopper

inside of the window.

screens, temporary storms (can
be taken down in the spring) or
removable interior storms that
mount on the inside of the

Upgrade Types of windows What's involved Materials Comments
Renew
weatherstripping All Replace existing weatherstripping Casement-type windows: Can reduce air leakage
with same type. compression strips (tubular around sash.
If window has none, install gaskets, rubber or foam strips),
suitable type. spring-loaded “bumper” strips,
magnetic strips.
Double-hung windows:
compression strips at the
bottom, V-shaped tension strips
for sides and between sashes.
Seal All Remove the window casing and fill Polyurethane foam or closed-cell | Can reduce air leakage through
window frames any gaps around the frame. foam backer rod, caulking. cracks around frame.
Add Double-hung, Add storm window on outside or Permanent storms with built-in Can reduce air leakage.

Storms don’t produce tight air
seal, so effectiveness is
limited.

window frame.
Reglaze window Double-hung Take window apart, install new Replacement glazing kit, Increases efficiency of sash
double-glazed sashes in old available from some window and glazing.
window frame. dealers. Leaves you with existing frame
which could be leaky.

the windows you have. It's much less
expensive than buying new windows. You
won't get the same kind of energy efficiency
unless the windows were modern, efficient
units to start with. If the upgrade is a
“band-aid” solution that doesn't effectively
cure the problem, you will still have a
long-term energy loss.

Most windows can be fixed or upgraded
if they suffer from air leakage problems.
The Window Upgrades chart lists the
most common upgrade options, starting
with simple and inexpensive cures and
moving up to more expensive fixes.

Replacing windows

Choosing new windows will be the key
decision if you're building new exterior
walls. However, you may also choose to put
in new windows if the existing ones fail the
inspection you did earlier.

Generally, you may need to replace existing
windows if they:

show serious deterioration such as
wood rot

*  have serious condensation problems that
b
can't be corrected

*  have single-paned glass and create a cold
spot in a room.

You may also want to replace windows

to make the house more attractive. New
windows can be a reasonably priced way to
give rooms a brighter look, both from the
inside and the outside. If you don't want
to cut new holes in the wall, it’s usually
possible to enlarge an existing window
opening and install a new, bigger unit that
lets in more light and improves the view.

If you're considering this, remember that
it’s easier to enlarge an existing opening
downward than to widen it, since you won't
need to alter the support structure above
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WINDOW PERFORMANCE

Energy features Aluminum frame Wood or vinyl frame Fibreglass frame
with thermal break

RSI R ER RSI R ER RSI R ER
Double glaze clear
with air fill 0.28 1.59 -40.6 0.36 2.04 -24.9 0.42 2.38 -19.0
Double glaze low-E
with air fill 0.35 1.99 -32.7 0.47 2.67 -17.1 0.55 3.12 -11.5
Double glaze low-E
with argon fill 0.37 2.10 -29.0 0.51 2.90 -13.3 0.61 3.46 -8.0
Triple glaze clear
with air fill 0.35 1.99 -32.7 0.50 2.84 -11.8 0.56 3.18 -10.8
Triple glaze low-E
with air fill 0.39 2.21 -27.9 0.60 3.41 -9.5 0.68 3.86 -6.2
Triple glaze low-E
with argon fill 0.41 2.33 -25.2 0.65 3.69 -6.8 0.75 4.25 -5.4

Source: Based on “Thermal performance of a typical window with different configurations,” from Canadian Wood-frame House Construction, CMHC.

the window. This can also make the window
easier to see out of when you are
sitting down.

Adding extra windows

In some cases, there just aren't enough
windows in a particular part of the house.
The result is an area that’s dark even on a
bright day. In other cases, you might have
the opportunity to create a lovely view by
adding a window in a kitchen or den. Or,
you may want to take advantage of available
sunlight to help heat the house (see The
Solar Heating Option, this chapter).

This is slightly more complicated than
enlarging an existing window opening.
However, it’s feasible in most cases as
long as the work is done properly. The
job involves cutting an opening in the
wall and building a wood frame inside
it to accommodate the new window. In
some cases, the structure above must be
temporarily supported with a steel lintel

(a long plate shaped to fit the wall

structure) while the work is being done.

New construction

If you're building an addition, you can

start in the planning stage to choose the
best type of windows and the best locations
for them. If you're uncertain how to plan
the job, there are some ground rules for
modern housing that may help.

How many windows do you need?

For living and dining rooms, the rule of
thumb is that there should be one square
metre (10.76 sq. ft.) of window space for
every 10 m* (107 sq. ft.) of floor space. For
bedrooms, dens and family rooms, the
minimum desirable space is five per cent.
Rooms where the window is used for
ventilation should have an unobstructed
opening window area of at least 0.28 m’
(3 sq. ft.). For bathrooms, the window
should be at least 0.09 m’* (1 sq. ft.) in
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size. However, these are minimum values—
to get more light you may want to increase
the size.

The final decision depends on what you're
planning to use the room for, how much
light you need and the atmosphere you
want to create. Since windows are an energy
component, think about how they’ll affect
the comfort and temperature of the rooms
theyre in (see Exposure concerns, next).

Exposure concerns

In the Canadian climate, it makes sense

to install fewer and smaller windows in

the north walls of your house, since that’s
where you have the biggest heat loss

during the winter. However, by installing
high-efficiency windows—for example,
triple-glazed windows with two low-E
coatings—you can put the normal amount
of window space on the north side without
sacrificing heat.

Western exposures, and to some extent
eastern exposures, pose a more difficult
problem. Windows that face west and east
can cause overheating in summer when the
sun is low in the sky. Installing windows
that have heat-blocking coatings, or using
shades or blinds, can help minimize the
problem. In fact, some window units come
with built-in shades. However, the best rule
is still to limit the number and size of the
windows on these sides.

When windows face south, however, you
have an opportunity to cut your energy use
and your heating bills by using the sun to
help heat your house. This is called passive
solar heating, and almost any window that
faces south will deliver some extra heat.
However, you must plan carefully to
maximize this effect as a heating strategy

(see The Solar Heating Option).

Windows and fire safety

In residential houses, windows are part

of the fire safety system. Fire codes require
opening windows on each floor to act as
escape routes. These are usually in the
bedrooms and must open to the outside
without any special hardware or

special knowledge.

Fire escape or egress windows must

have an unobstructed opening that’s at
least 0.35 m (3.8 sq. ft.) big and at least
381 mm (IS in.) wide in every direction;
a window that’s 457 by 762 mm (18 by
30 in.) would satisfy this requirement. As
well, they should be no more than 7 m
(23 ft.) above ground level, and no more
than 1,000 mm (39 in.) above the floor;
built-in furniture may be used as a step up
to windows placed high in the wall, such as
in basements.

Check your local fire codes if you're unsure
whether the windows in your renovation
satisfy requirements.

How to choose a new window

Since windows are a major item in a
renovation budget, and a significant choice
for homeowners renovating their houses, the
retail market offers an array of choices. You
can choose among different styles, materials
and manufacturers, and each choice carries
a different price tag.

The type of window you choose depends
on the rooms youre remodelling and the
style of your house. If you're adding one
or two new windows, you should try to
match the type and style of the existing
windows. If you're replacing all or most of
the windows in the house, you can choose
whichever style suits your house and your
lifestyle. Refer to the styles described

earlier in the chapter.
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THE SOLAR HEATING OPTION

Passive solar heating involves installing extra window space in any wall that faces within

30 degrees of due south in order to collect the maximum amount of solar heat

during

the winter months. (You can determine the orientation of your walls using a

compass.) However, devising a passive solar heating strategy requires other t

calculations involving your house and the materials in it.

In its simplest form, getting extra solar heat is a matter of installing more or bigger
windows on the south-facing walls of the house. But without proper planning,

this can cause serious overheating in the house, so it’s necessary to know the maximum

amount of window space you can use. This varies from six per cent

of the house’s total floor space to more than 10 per cent, depending

on a number of factors.

The ability of your house to tolerate solar heat during the heating season without

overheating depends first on its energy efficiency. The less well-insulated and air sealed your house is, the more solar heat it can
tolerate, since a lot of the heat will leak out. However, the more heat is generated inside the house by lights, appliances and people,
the greater the chance of overheating when solar heat is added.

The best way to maximize your south-facing windows without causing overheating is to supply some “thermal mass,” dense
materials that can soak up the heat during the day and release it into the air at night. This can be something as simple as extra-
thick sheets of drywall or double drywall installed on the walls and ceilings in the room. It can also be hardwood floors, tiles or

vinyl flooring with a concrete underlay, or a stone hearth. Concrete used as a wall material also makes an excellent heat absorber.

These surfaces absorb twice as much solar heat if the sunlight falls directly on them rather than being reflected. However, the heat
is absorbed throughout the room, and even in other parts of the house. You can distribute the solar heat throughout the house
more efficiently using wall-mounted ventilation fans.

While solar heat is valuable during the heating season, it can cause overheating and raise your air conditioning bills during the
summer. To avoid this, it’s necessary to provide some kind of shading over the windows. If you are building or rebuilding the roof
over the windows, this is a matter of extending the overhang enough to provide extra shade. If not, the best strategy is to install
exterior shades above the windows. These can be awnings or specially built panels attached to the wall. If you make them movable,
you can adjust them at different times to fine-tune the effect. You can also use louvres installed on the outside of the window itself.

The size and position of the overhang or awnings is crucial to make this strategy work. They must be big enough to shade the
window during the summer months. They must also be positioned the right distance above the window so they block the sunlight

during the summer when the sun is higher in the sky, but let it in during the winter months when it's low in the sky.

In addition, the recommended size of the overhang changes with the amount of south-facing window area (glazing) in your house,
measured as a percentage of your floor area. For example, if you have a conventional house with between five per cent and six per
cent south glazing, a 0.6-m (2-ft.) overhang is adequate to prevent overheating. If you have between six and seven per cent, a 0.9-m
(3-ft.) overhang is needed, and if you have seven per cent you'll need a I.2-m (4-ft.) overhang. This is based on a Toronto home
with no added thermal mass and “average” heat gains from indoor living, and assumes a 0.3-m (I-ft.) distance from the top of the
window to the underside of the overhang. Check with your contractor concerning the recommended overhang for your situation.

A different approach to solar heating is to build a solarium or greenhouse room with floor-to-ceiling windows. This will collect
large amounts of solar heat, which can be distributed through the house using circulation fans. These are often built by companies
that specialize in these systems. Again, using concrete or other types of thermal mass will help level out the heat gain in the room.
However, a shading system will also be needed.

You can find a full explanation of passive solar heating techniques in the CMHC publication Tap the Sun.
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SOUND DECISIONS

Aside from keeping out the weather, one of the benefits
windows and doors provide is to keep out sound. This can
make a major difference if you live close to a busy street or
some other noisy location; over time, exposure to constant
noise can cause fatigue and frayed nerves.

The windows you buy can help cut down the noise levels in
your house. When buying windows, extra glazing gives you

extra sound protection: double glazing stops more sound than
single glazing, and triple glazing stops more than double glazing.
Gas between the sealed panes also helps stop sound; krypton
performs better than argon. For a serious noise problem, you can

also get windows with thicker glass—4 or S mm rather than the

sealing weatherstripping to help stop sound from leaking through.

o

usual 3 mm. However, these can be hard to find and may have to be
custom made. Generally, high ratings on the Canadian Window and Door Manufacturers
Association (CWDMA) certification label indicate good sound barrier characteristics.

Fixed windows give the best protection. But if you buy operable windows, look for heavy-duty, tightly

Whether you spend a lot of money for different kinds of windows. Be aware
fancy architectural windows or stick to that different manufacturers specialize in
basic units, it pays to make sure you're different materials—vinyl or fibreglass, for
buying good-quality windows. A window example—so try to look at as many types
has a life span of 20 to 30 years, and a as you can.

high-quality model should work properly
and keep the weather out better than a
cheaper, low-quality unit.

As you look at the different window units,
look for these points.

¢/ Material: Note what the window frame

Also, think about durability and
maintenance. Good detailing and design
are more effective than caulking when it

comes to keeping out the cold and the v

rain. And the longer the window lasts,
the longer before you, or some future
owners, have to replace it. That saves
money, resources and energy.

The best way to get a good idea of how v

different windows stack up is by going to
a building centre or a dealer who stocks

is made of. What are its strength and
energy efficiency characteristics?

Construction: The windows should have
solid, sturdy-looking construction. Look
for well-sealed corner seams, with no
visible cracks and tight sealing around
the glass.

Design: Look for features such as a
prominent, angled drip cap (a metal
flange at the top of the window that
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deflects rain from running down onto
it) and small “weep holes” in the outer
frame which let condensation escape if
it occurs inside the window structure.

¢/ Finish: Look for a finish that’s durable
as well as good-looking. Ask if it will
have to be repainted or cleaned
regularly. Does it come in more than
one colour? Are the colours suitable
for your house?

¢ Energy efficiency: Ask for literature
citing the window’s Energy Rating.
Look for double or triple glazing, argon
or krypton gas fill, and low-E coatings.
Also check the insulating characteristics
of the sash and frame, the type of
weather sealing and spacer used, and
the airtightness of the construction.

v/ Size: What sizes does the window come
in? Can you have it custom made if you
want an odd size?

v/ Ease of operation: Open and close the
window, to make sure the sashes and
hardware move smoothly.

¢/ Ease of cleaning: Will it be easy to
clean from the inside? If the window
will be in a hard-to-reach spot, double
casement windows or tilt-and-turn

windows can be a big help.

v Security: Check what kind of lock or
locks the window has. If it’s going to
be in a hazardous spot, does it have
tempered glass?

v/ Light: A large glass area in relation
to the frame will allow the window
to admit a lot of light.

v/ Guarantee: Check the manufacturer’s
guarantee. Some offer a 5- to 10-year
warranty against failure of the air seal
in sealed units, plus a warranty for
the hardware.

Some of these items may not be apparent.
However, the dealer, or the manufacturer’s

literature, should have details of the
window’s construction and features. The
window should also carry a seal with its
energy ratings, as explained above. The
Window Performance chart gives you an
idea of how different configurations of
frame material, glass, gas fills and coatings
affect energy efficiency. If a contractor is
buying the windows on your behalf, ask

to see the manufacturer’s literature.

Making a Plan

Upgrading or replacing windows can be a
confusing prospect because of the variety
of options. However, it may be easier if
you first define what your needs are. On
the Window Goals Worksheet, write down
what you hope to accomplish with the
project, under the different headings
provided. Under Appearance, for example,
you might want to add some big, new
windows to improve the look of the
house; under Efficiency/comfort, you might
want to cure a cold, drafty window that’s
causing you to turn up the heat. Under
Maintenance, you might want to upgrade
or replace a window that has deteriorated.

As well, include any different styles or
details you'd like to have, such as a bay

or bow window or a skylight. Rank your
wishes on whether they're a high priority—
something you really need—or low
priority—something youd like but

could live without.

Choosing an Option

Once you've established what you want to
achieve, you can look at the options to see
what fits your plan and your budget. You
should first decide what strategy works for
you, for example, whether to upgrade or
replace a window.

Use the Window Options Worksheet to
decide what strategy is best for your job.
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WINDOW GOALS WORKSHEET

Priority (high/low)

Appearance

Efficiency/comfort

Maintenance

Security

Privacy

Light

Option

Choosing windows

If youre going to be installing new
windows, you'll be looking at everything
from style to function to energy efficiency.
It’s also important to choose units whose
appearance suits the room and the situation.

Most people renovate at least partly for
looks, and expensive, high-quality units
such as architectural windows with arched
tops can be the centrepiece of your
renovation. But if you're installing big
windows, make sure they fit both the look
and the scale of the house and the other
existing windows. A major difference in
style or size can look odd.

Use the sections above to review the

types of windows available. Then use the
Window Choices Worksheet to assess the
units you're considering and choose the one
best suited to the job. When you've made
your purchases, update the worksheet so
you'll have a record for future reference.
Also attach all receipts and other project
documents to the page so they’ll be

handy if you need to look at them.

Locating new windows

As you draw the plans for your new space,
visualize where the windows will do the
most good—shedding light on a breakfast
table, for example, or providing a view
onto your treed backyard. In some cases,

a strategically located window can let

WINDOW OPTIONS WORKSHEET

Method/materials Advantages

Disadvantages Cost

Upgrade old windows

1

Replace old windows

Add new windows
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WINDOW CHOICES WORKSHEET

Style Features ER Price Date Supplier (address, Comments
purchased phone no.)
Unit 1
Unit 2
Unit 3

you view a part of the property you Counting the costs

want to keep an eye on, such as a pool The cost of a window project, or the

or playground.

window portion of a larger project, can
run from modest to expensive, depending

Who'll Do the Work?
There are several ways of buying and

on whether you upgrade or replace, how
many windows are involved and what kind

installing new windows. You may have of windows you choose to buy.

them supplied and installed by your
renovator, buy them separately and have
your renovator or an outside contractor
install them, or buy them and put them
in yourself.

Proper window installation is critical. If
you're going to install the window yourself,
make certain you have the necessary
carpentry skills. A bad job can crack the
window, or put it under too much stress,
which can flex the frame and compromise
its performance. A badly installed window
may be hard to open and close.

If you choose to have a contractor install
the windows, follow the rules outlined in
Chapter Three for hiring a contractor.

In this case, look carefully at both the
contractor’s and the window manufacturer’s
guarantee, and make sure the contractor is
committed to sealing thoroughly around
the window (see Installation notes, below).
Also, make sure the renovator gets any

building permits needed.

As you plan your strategy for changing the windows in
your house, remember that a house is a system. That
means the changes you make may have consequences,
such as altered air and heat flow through the house.
Installing tighter windows can raise the moisture level
inside the house, and reduce the overall air flow. This
can cause moisture problems, mold and rot, as well as
lower the air quality in the house. Adding too many
south-facing windows can heat up one part of the
house, changing the heat and air flows. If you're using a
renovator, discuss these issues before the work begins.
If not, be aware that you may have to make adjustments
after the renovation is done—for example, adding extra
exhaust fans and/or fresh air intakes to lower the
moisture level and raise the air quality. See Chapter

One for a discussion of the house as a system.

p S

CHANGING THE SYSTEM
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If you're adding or replacing a number of
windows, you can save money by buying
top-of-the-line units for locations that

will be seen from the street, and plain

ones for places that won't. However, don't
sacrifice performance for price; you can find
moderately priced windows that still deliver

good quality and energy efficiency.

Installation notes

Window units require a specific rough
opening—the framed opening in the wall
structure that leaves enough room for the
unit to be installed and levelled. This must
be included in your construction plans.
Using or enlarging the depth of an existing
window opening is an easy way to fit in a
new window. In this case, make sure the
wall structure is sound and will support
the window. You may have to replace some
studs, and possibly reroute services that
are built into the wall.

It’s best to have the windows delivered
and installed after all the framing and
roofing work is done, so they won't get
damaged on the work site. If they must
be delivered sooner, arrange a safe
storage space for them.

The windows must be installed plumb and
level, and the frame should be sealed to the
existing air/ vapour barrier. To prevent air
leaks, the gap around the frame must also
be filled with insulation or polyurethane
foam. The foam provides a better air seal;
however, it must be injected carefully to
avoid overfilling the cavity and distorting
the window frame. There should also be a
drip cap over the window on the outside
wall, and a brick mould—a piece of
moulding that covers the gap between the
frame and the adjacent wall. If you caulk
the window, use a low-emission latex
caulking. Be careful not to use an exterior
paint on the inside of the window since
these can have higher emissions.

PLUMB AND LEVEL

In carpentry, “plumb” means

a surface goes straight up and
down without leaning to either
side; “level” means it goes from
side to side without deviating
up or down.

If you have extra-thick walls (with extra
layers of insulation, for example), you

may have to choose whether to mount the
windows close to the inside or outside wall
surface. They are commonly mounted close
to the inside to give them some protection
from the weather.

Doors

Doors are rarely the focus of a renovation
project. However, they can play a significant
part in renovations that include adding new
walls or altering old ones. And they can
make a big difference in the final result—
how the renovation looks, how functional

it is and how energy efficient it makes

your house.

What Are the Issues?

* Appearance: Entrance doors are key
visual elements in the exterior of your
house. So, putting in a new exterior
door can make a big difference to the
house’s appearance and, possibly, its
saleability. Interior doors also add a
visual note to your decor, even though
you may not be aware of it from day

to day.

* Energy efficiency: Doors
waste less energy than // D
windows, simply because there

are fewer of them in the house.
However, they can lose a significant
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amount of heat, even when they’re
closed. This can happen in two different
ways: by air leaking around the door
frame, and by heat and cold making
their way through the door material
itself. Installing energy-efficient doors
will repay you with extra comfort and
lower heating and cooling bills.

Security: Doors function to let

people in, but they're also there to keep
unwanted people out. Some doors do
this better than others, depending on
their construction and locking systems.
This is a major factor in choosing a
door, or evaluating the doors you have.

Access: The major function of an
exterior door is to provide an entrance
and an exit for the house. If you're
doing a major renovation, you may

have to decide where to put new
exterior and interior doors to provide
access to the areas where it’s most
needed, inside or out. As well, consider
using a door that’s at least 864 mm

(34 in.) wide to provide adequate access
and manoeuvring room. And consider
door swing direction: if

the door swings into a small room—

a bathroom or closet, for example—it
may severely limit usability of the space.

What You Should Know about Doors
The parts of a door

The door jamb: This is the construction
of boards that surrounds the door and
supports it. The board that makes up
the bottom of the jamb assembly is the
sill. The narrow board that the door
closes against is called the stop.

The threshold: This is the flat or raised
surface at the base of the door. Raised
thresholds include the sill, and may
protrude past the outer wall surface.

WHEELCHAIR ACCESS

Thresholds can be made of wood

or metal.

Hinges: These support the weight of
the door and allow it to swing and latch
properly. Heavy exterior doors usually
have three hinges, while lighter, hollow-
core interior doors have two. Extra large
or heavy doors can require larger hinges,
or an extra hinge. Ball bearing hinges
can provide more strength and better
action in these situations.

For improved wheelchair access
through existing doors, there are
“swing-clear” hinges that let the
door swing back out of the way.
When installing new doors,
select 864-mm (34-in.) wide
doors for adequate access.

The lockset: This consists of the knob
or lever and trim, the latch assembly, the
latch or bolt that slides forward into
the door, and the strike plate—the flat
metal plate that receives the bolt. For
opening systems, the two main choices
are knobs and levers. Levers make the
house more accessible for people with
disabilities. This hardware can come
with the door, or you can buy the
door pre-drilled and add the style

you want later.

Lock blocks: These are solid pieces

of wood built into the door structure
where the lock is installed, in order to
provide a strong structure for the latch
assembly and lock. A 305-mm (12-in.)

lock block is common.
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Special features

* Glass door panels: Also called
“lights,” these are a popular feature of
exterior doors. They provide light and
an outside view, although you can get
frosted glass if you prefer privacy. Door
lights can come plain, or be divided into
smaller panes with mullions or grilles.
The grilles can be mounted on the
interior or exterior, or in between
the panes.

Because of glass’s poor insulating
qualities, double glazing is standard

in door panes. Some units also offer
low-E coatings. Door lights should have
an Energy Rating, as with other types
of windows. Large glass panels should
be made of tempered glass for safety.

Side lights are vertical glass panels
installed beside the door. They make an
ordinary entrance door look bigger and
more elegant, and bring extra light into
the entranceway. Like the door panes,
they should be double glazed, and if
they are more than 508 mm (20 in.)
wide, they should be made of

tempered glass.

*  Transoms: These are window units
installed above the door. They come in
many styles, make the door look bigger
and bring more light into the house.
They must be double glazed and should
have a good ER.

* The peephole: A small viewer with
a lens lets you see who's outside if
your entrance door doesn't have a
glass panel or sidelights. Peepholes
are installed by drilling a hole through
the door. When deciding on mounting
height, consider the shorter members
of the family, children and those who
may use wheelchairs. You can mount
the peephole lower or use two
peepholes at two levels.

*  Weather sealing: This is essential to
stop air leaks between the door and the
jamb. Many pre-hung metal doors use
magnetic strips for weather sealing
around the edges. Other types include
compression seals that the door pushes
up against, such as tubular vinyl strips
and foam gaskets with a tough skin.
Brush-type strips are used between
sliding surfaces. Flexible door sweeps
cover the crack between the bottom of
the door and the threshold. There are
also special thresholds with a vinyl bulb
that can be adjusted upward to meet the
bottom of the door, and door “shoes”
that fit on the bottom of the door. Mail
slots should also be weatherstripped.

Door construction

There are four basic kinds of door
construction: solid core, hollow core,

panel and sliding.

Solid-core doors

These have an outer wooden frame,
surrounding a core of solid wood,
composite wood, rigid insulation or
fire-retardant material. The outer skin
is commonly made of wood, veneer,
hardboard or metal. This type of
construction makes a door heavy but
strong, and helps it resist warping due
to big differences in indoor and outdoor
temperatures. Solid core doors are most
often used as exterior doors and can
accept glass panels.

Hollow-core doors

These have the same basic construction

as solid-core doors, but the centre is filled
with hollow baffles or grilles. This makes
the doors lighter, and suitable for use as
interior doors where security isn't a concern.
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LOCKS

Locks are the most critical piece of hardware for exterior doors. The standard for residential doors
used to be the spring-latch or cylinder lock—the familiar key-in-knob style. However, these are not
very secure because they use a bevelled latch that can be pushed back using a credit card. Some locks
use a piece of metal called a “dead-latch plunger” to prevent this, but that doesn't stop the locks from
being broken with a hammer or torn out with a pipe wrench. Spring-latch locks are inexpensive, but
don't provide real security.

The standard choice today is a deadbolt lock, which uses a longer, hardened bolt that can't be forced
open. The National Building Code calls for a bolt with a 25-mm (I-in.) throw—the distance it moves
forward into the door frame—and a cylinder with at least five pins to secure the lock to the door so it
can’t be torn off. This information should be included i the manufacturer’s literature. Double doors
should have bolts at both the top and bottom that engage at least 1S mm (5§ /8 in.).

A variation on the basic deadbolt is the mortise lock, which combines the features of the spring-latch
and deadbolt locks. A second is the vertical deadbolt, which has two bolts that grip the eyeholes or
sockets in a special latch plate. These can provide excellent protection.

For fire safety, deadbolts in external doors must be operable from inside without keys, special devices
or special knowledge. This rules out the use of double-cylinder deadbolts, which are opened using a
key from both sides.

Sliding doors present a particular security problem. The standard locks they come with can be slipped
or broken without much effort, and some can be lifted out of their tracks from the outside with a pry
bar. To make them more secure, you can buy auxiliary locks with a slide or deadbolt of hardened
steel—these are mounted on the frame or track. As with other deadbolts, these locks must be easily
operated from inside.

To prevent the panels from being forced, consider installing a heavy-duty safety bar, which attaches the
edge of one panel to the opposite jamb. You can also install special “jimmy plates,” which fill the space
above the panels so they can’t be lifted. Both of these can be home made; you can use a stout board or
hockey stick as a safety bar and sink screws into the top track in place of jimmy plates.
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