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l HEATING WITH ELECTRICITY 

Introduction 

If your present home heating system is too expensive 
to opera te, is in poor condition, or if you are planning on 
buyjng a new home, you are probably considering your heat­
ing options. About 60 per cent of the energy required to run 
the average home is used for space heating. Therefore, one 
of the most important projects you will undertake as a home­
owner, besicles insulating and draftproofing, is choosing, 
replacing or improving your heating system. A wise decision 
about heating can significantly reduce your heating costs 
while also making your home more comfortable. Sorne very 
impressive technological innovations have been made in 
heating systems in recent years, and there is a wide range of 
good equipment on the market. 

You will be using your new or improved heating system for a 
long time, so it is important to do your homework before 
deciding. It is worth taking tl1e time to ensure that you make 
the best choice for your situation by first thoroughly investi­
gating all your options. Nowadays, however, your options 
may be qui te bewildering, because of tl1e wide range of 
equipment and energy sources avai lable. T his booklet will 
undoubtedly help you in your decision-making process, 
whether you are installing a system in a new home, replacing 
a system in an existing home, or simply considering upgrad­
ing your present system. 

How to Use This Booklet 

To simplify the process, we have identified four interrelated 
steps for making your home heating decisions: 

Step 1: Draftproofing and insulating 
Step 2: Selecting your energy source 
Step 3: Selecting or improving your heat distribution system 
Step 4: Selecting your heating equipment 

Each of these steps and the varions options are discussed 
briefly in Chapter 1 on page 6. The remainder of iliis book­
let focuses entirely on heating with electricity. If you 
decide to use a heat pump, refer to the booklet entitled: 

• Heoting and Cooling with a Hent Pump 
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If you decide to use oil, natural gas or wood, refer to the 
other companion booklets in this series entitled: 

• Heating with Oil 
• Heating with Gas 
• A Guide to Residential Wood Heating 
• Ali About Wood Fireplaces 

These publications are available from Natural Resources 
Canada (NRCan) or from your local electrical or gas utility, 
or fuel oil supplier. Refer to page 51 for information on how 
to order them. 

How you use this booklet will be determined largely by 
where you are in your decision-making process: 

• If a new bouse is being built for you, you may have ALL the 
steps and options open to you (Steps 1 through 4). 

• If you already own your home but are considering replacing an 
existing heating system, M.ANY of the steps and options may 
interest you - particularly if you have a variety of fuel/energy 
choices in your area (Steps 1 through 4). 

• If you already have a satisfactory heat distribution system, 
either forced-air or hot-water (also called hydronic), and are 
interested only in upgrading it (Step 3) and reducing your 
heating bill, then your options are switching energy sources 
(Step 2), selecting higher efficiency equipment, or upgrading 
and adding equipment to your current heating equipment 
(Step 4). You may also decide to insulate and draftproof (caulk 
and weatherstrip) your house (Step 1). 

• If you are satisfied with your existing heat source, th en you 
should still look at Steps 1, 3, and 4. 

Before proceeding any further, you should familiarize your­
self with a number of basic concepts that will help you 
understand your options. 
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Basic Concepts 

Energy Efficiency 
Electric space heating equipment that uses electric resist­
ance heating is typically l OO percent efficient because all 
of the electrical energy used is converted into heat and there 
are no combustion losses through the chimney. 

Fuel-burning systems (natural gas, oil , propane, wood) lose 
heat for various reasons: transient operation, cold start-up, 
incomplete combustion , heat carried away in the combustion 
gases, and warm house air that is drawn up the chimney. 
The extent of these heat losses determines the efficiency of 
the furnace or boiler, given as a percentage indicating the 
amount of original heat that actually warms the house. 

Steady-state efficiency measures the maximum efficiency 
the furnace or boiler achieves after it has been running long 
enough to reach its peak operating temperature. This is an 
important standardized testing procedure that is also used 
by a serviceperson when adjusting the heating system, but 
the figure it provides is not the efficiency the equipment will 
ach ieve in actual use over the course of a heating season . 
This is much like the difference between the fuel consump­
tion figures published for cars and the actual consumption 
the car will achieve in its day-to-day performance. 

Seasonal efficiency takes into consideration not only nor­
mal operating losses, but also the fact that most heating 
equipment rarely runs long enough to reach its steady-state 
efficiency temperature, particularly during the milder weath­
er at the beginning and at the end of the heating season. 
This figure, known as the Annual Fuel Utilization 
Efficiency (AFUE), is most useful to a homeowner, because 
it is a good indication of how much annual heating costs will 
be reduced by improving existing equipment or replacing it 
with a higher efficiency unit. (See Table 2 : Typicaf Seasonal 
Efficiencies and Energy Savings for Various Heating Systems, 
p. 36). 

All types of heating systems corne cornplete with their own 
jargon. If you are heating with electricity or are considering 
it, the better you understand the electric heating jargon, the 
better equipped you will be to make a wise heating system 
choice. T he text box "Coming to Terrns with Electri city" 
presents some of the basics. 
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Coming to Terms with Electricity 

Measuring up 
Here are some common terms you will corne across while 
exploring the option of heating with electricity. 

watt (W) - The watt is the basic unit of measurement for elec­
tric power. The heating capacity of electric heating systems is 
usually expressed in kilowatts (kW). One kW equals l 000 watts . 

kilowatt hour (kWh) - One kWh is the amount of electric 
energy supplied by one kW of power over a one-hour period. 
When converted to heat in an electric resistance heating ele­
ment, one kilowatt an hour produces 3.6 megajoules (MJ) or 
3412 Brit ish Thermal Units (Btu) of heat. 

ampere (A) - Electric flow is called current and is expressed 
in amperes. The short form is A, although amp is also used . 

volt (V) - A volt is the basic unit of measurement for voltage or 
potential difference. Voltage causes an electric current to flow. 

Putting it all together 
A watt is the power you get when one volt of potential dif­
ference pushes one ampere of current. 

Expressed mathematically 
Wattage = voltage x amperes (W = V x A) 

Certification and standards 
Ali electric heating equipment, heating elements, and electric 
baseboard heaters sold in Canada must meet strict manufac­
turing and installation standards for electrical safety. The 
standards fall within the purview of provincial safety codes 
and the Canadian Standards Association (CSA). Before pur­
chasing your heating equipment, be sure it carries a CSA, 
CGA, IAS, ULC or Warnock Hersey certification label. 

Federal or provincial energy efficiency standards are now in 
place for space heating equipment. To date, there are no 
standards that apply to electric resistance heating equip­
ment; only heat pumps are affected . (See page 16 for more 
detaifs on energy efficiency standards.) 

No matter how you are heating your home, you can probably 
improve the efficiency of your heating system. Sorne of the 
improvements are simple enough to do yourself; others 
require changes that should only be clone by specialized tech­
nicians, a qua lified heating contractor or, in the case of elec­
tric systems, by an electrician. Ali improvements should be 
effective and pay for themselves within a reasonable period. 
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1. THE FouR-STEP DEc1s10N-MAKING 

PROCESS FOR HOME HEATING 

ln this Chapter, we will describe in detail each of the four 
steps in the decision-making process for home heating. 

Step 1. Draftproofing and lnsulating 

It may be counter-productive to invest in a new or improved 
heating system, only to allow much of its heat to escape to 
the outdoors, due to an inefficient house envelope which 
needs more insulation or has many air leaks. To avoid this, 
take a look at where you can draftproof and insulate simply 
and effectively, before having a heating system sized, 
installed or upgraded. 

There are many advantages to draftproofing and insulating. 
Heating the house will cost considerably less, and you will be 
more comfortable because of fewer drafts and warmer sur­
faces, such as walls. Your house will also tend to be cooler in 
the summer. Another benefit to draftproofing and insulating 
relates to humidity levels. Dry air in a house during the win­
ter is caused by too much outside air getting in. Although 
the relative humidity may be high for cold outside air, the 
absolute amount of moisture or water vapour this cold air 
can hold is actually ve1y low. When this air is brought inside 
and heated to room temperature, it becomes extremely dry. 

If the air inside your house seems too dry, one of the sim­
plest solutions is to add moisture, using a humidifier or an 
evaporator tray. However, the best way to increase humidity 
levels and lower heating costs is to reduce air leakage. ln 
general, most airtight houses do not need a humidifier-the 
moisture generated through cooking, bathing, dishwashing, 
and other activities, is more than adequate. 

However, with an airtight house, the reverse can occur. 
Making your house more airtight can affect the air quality 
inside. Unwanted fumes, odours, gases and too much humid­
ity can be trapped inside the house envelope. One of the 
best ways to solve this problem is to install a fresh air intake 
or mechanical ventilation system that brings in and circulates 
fresh air, without causing drafts. Your serviceperson should 
be able to provide you with more information. 
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Insulating, caulking, and weatherstripping will reduce the 
amount of heat needed to keep your bouse comfortable. If 
your home has not been thoroughly reinsulated and draft­
proofed, you should consider doing it before changing or 
modifying the heating system. For more information about 
draftproofing and insulating, write for a free copy of Keeping 
the Heat In (see page 50). Whether you plan to do the work 
yourself or hire a contractor, this publication explains the 
details (including proper insulation levels) and can help make 
the whole job easier. 

To ensure that you get a heating system with the right heat­
ing capacity, be sure to draftproof and insulate before you 
and your contractor determine what size of heating system 
and equipment is best. In general, oversized furnaces will 
waste fuel uru1ecessarily, because they tend to operate in fre­
quent, short cycles. They may also decrease comfort because 
of the resulting excessive temperature fluctuations . 

If you are buying or building a new house, insist on the 
R-2000 standard. R-2000 Homes have high levels of insula­
tion, airtight construction, heat-recovery ventila tors, energy­
efficient windows and doors, efficient heating systems, and 
other design features that eut heating requirements by as 
much as 50 percent compared with conventional construc­
tion. The house is more comfortable to live in, and a high 
quality product is ensured. For more information on R-2000 
Homes, see page 51 or contact your provincial Home­
builders' Association. 

Step 2. Selecting Your Energy Source 

The next step is to select the heating energy source that is 
right for you. Generally, your options include natural gas, oil, 
propane, electricity, or wood. You may also choose a combina­
tion of these conventional energy sources or alternatives, such 
as solar energy. Your decision regarding the most appropria te 
energy source should be based on a number of considerations, 
the most important of which are described below: 

ENERGY AVAILABILITY CONSIDERATIONS 

ot all energy sources are available in all areas of Canada. 
Electricity and heating oil are generally available in most 
places, but natural gas, which must be delivered by pipeline, 
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is not available in much of the Atlantic region or in many 
rural and remote areas of otl1er provinces. Propane is avail­
able in most parts of Canada and may be used in rural or 
cottage areas as a substitute for natural gas or fuel oil, 
altl10ugh often at a significantly higher cost. In many areas, 
wood is a cost-effective complement to your conventional 
heating system. Check with your local fuel supplier, gas or 
electrical utility to find out which energy sources are avail­
able in your area. 

COST CONSIDERATIONS 

For most homeowners, ilie major factor in ilie home heating 
decision is cost. This particular factor consists of two major 
components-ilie capital cost of ilie installed heating system 
and ilie annual operating cost for energy. Oilier factors, such 
as maintenance costs, cleanliness, and noise of operation, 
should also be considered. 

Sorne of ilie major installation capital costs of different 
heating systems, depending on wheilier iliey are new or 
retrofitted, include such items as: 

• hook:up to gas lines or electric power lines 

• cost of 200-amp service for electric heating 

• storage tanks for oil or propane 

• heating equipment (furnace, boiler, baseboard heaters, 
heat pump, etc.) 

• chimney or venting system (if required) 

• ducting system or pipes and radiators 

• thermostats and controls 

• cost of trenching or drilling for earili-energy systems 
(ground-source heat pumps) 

• labour for installation of any of ilie above items. 

The capital cost of a heating system can range from as low as 
$1,000 for baseboard heaters in a small house to as high as 
$12,000 or more for a ground-source heat pump for a larger 
home which is capable of providing heating, air condition­
ing, and hot water. Heating contractors or utility representa­
tives can give you an estima te of the capital cost of various 
systems. Always ask for a firm quote before you auiliorize 
any work. 
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The apparently inexpensive initial cost of electric baseboard 
heating has resulted in the majority of electrically heated 
homes in Canada being of this type. Today, with much high­
er electricity rates, the annual cost to heat such a home has 
become qui te high. Once installed, it is fairly difficult and 
costly to convert to a different energy source and heat distri­
bution system. 

The operating or fuel cost of a heating system is deter­
mined by the following three major factors: 

1. The heating load 01· heating requirements of the bouse. This 
depends on climate, size and style of house, insulation lev­
els, airtightness, amount of useful solar energy through 
windows, amount of heat given off by lights and appli­
ances, thermostat setting, and other operational factors. 
Togetl1er, these factors determine the amount of heat that 
must be supplied by tl1e heating system over the heating 
season. This number, usually expressed as Btu, kWh or MJ 
per year (see page 3 5), can be estimated by a competent 
heating contractor, homebuilder, or utility representative. 

2. Choice of energy source and its unit price. Each energy source 
is measured and priced differently. Electricity is priced in 
cents per kilowatt hour (1t/kWh), oil and propane in cents 
per litre (1t/L), natural gas is priced in cents per cubic 
metre (1t/m3

) or in dollars per megajoule ($/MJ), or dollars 
per gigajoule ($/GJ), and wood in dollars per cord. You 
must consider the heat content of the various energy 
sources to determine the most cost-effective energy source 
for your area. Check with your local utility or fuel suppli­
er for the unit prices of energy sources in your area. 
Table 1 on page 35 gives the energy content for the vari­
ous energy sources in the units in which they are com­
monly sold. 

3. Equip111ent efficiency. The efficiency witl1 which the appli­
ance converts the energy source to useful heat in the 
home is also an important factor in the heating cost equa­
tion. For example, if a furnace has an AFUE (see page 36) 
of 80 per cent, tl1en 80 per cent of tl1e heat value in the 
fuel is available. The other 20 per cent is lost, mostly up 
the chimney. Thus, additional fuel must be consumed to 
make up for tl1ese losses. Improving the efficiency of tl1e 
heating equipment reduces energy use and cost. 
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The combination of heating load, fuel choice, and equip­
ment efficiency determines the annual cost of heating. A 
detailed description of how you can calcula te heating costs 
for various energy sources and technologies is given in 
Chapter 3, page 34 along with typical seasonal efficiencies 
(AFUE) for a range of technologies. 

In the end, a homeowner thinking about a new heating sys­
tem must balance the capital cost against the operating cost 
and make the best financial decision, taking into considera­
tion how energy prices might change in the future. Since 
annual operating costs (and the differences in operating costs 
with different technologies) are very significant compared to 
capital costs, an investment in lugh-efficiency equipment is 
often very wise. 

ENVIRON MENT 

The effects of energy production and consumption play an 
important role in many of today's key environmental prob­
lems. Exploration and extraction for fossil fuels in fragile 
ecosystems, fuel spills and leaks during transportation, urban 
smog, acid rain problems, and global warming-all can have 
an adverse affect on our environment. Each form of energy 
has a different impact at various points in the energy cycle. 

o form of energy is completely harmless, although the 
environmental impacts of some sources of supply, such as 
passive solar energy, are relatively insignificant. 

Heating your home can affect the enviromnent in different 
ways, from gases leaving the chimney, to emissions at a coal­
fired generating station, to flooding vast stretches of land 
during the construction of a remote hydroelectric site. The 
overall environmental impact is determined by the amount 
and type of fuel your heating system uses. 

Selecting the cleanest energy source is within your power­
but this is often a complex assessment that may vary between 
regions in Canada. The combustion of natural gas, propane, 
or fuel oil in your furnace releases various pollutants into the 
local environment. 

10 



While it is easy to blame pollution on combustion products 
from your fuel-fired heating system, it becomes more com­
plex when electricity is involved. Electricity is clean at the 
point of use, but it has environmental impacts at the point of 
generation. In the provinces of Alberta, Saskatchewan, New 
Brunswick, Nova Scotia, Prince Edward Island, 
Newfoundland, and Ontario, coal or heavy oil is burned to 
meet electricity demands during the winter. In other 
provinces-Manitoba, British Columbia, and Quebec­
where winter peak demand is met by hydroelectric power, 
the environmental impact at the point of generation is much 
less obvious. However, in some instances, emissions of 
methane can be high in major hydro dam projects. Nuclear 
power has its own set of environmental problems. 

In short, there is no easy solution but by buying an efficient 
system with the most appropriate energy source for your area, 
you can make a major contribution to environmental health. 
Other approaches that can help you do your part to reduce 
energy use and its impact on the environment include improv­
ing insulation and airtightness, while ensuring proper ventila­
tion, maintaining your heating system, installing setback ther­
mostats, and improving your heat distribution system. 

Step 3. Selecting or lmproving Your Heat 
Distribution System 

Most heating systems today are either forced-air systems or 
hot water (hydronic) systems. These systems consist of a 
heating unit (furnace or boiler), a distribution system (ducts 
and registers, or pipes and radiators), and controls (such as 
thermostats) that regulate the system. Some houses use space 
heaters and do not have distribution networks. 

FORCED-AIR SYSTEMS 

By far the most common type of central heating system used 
in Canadian homes is a forced-air system, with a furnace as 
the heat source. Among its advantages is its ability to provide 
heat very quickly; the fact that it can also be used to filter 
and humidify household air, and its ability to provide ventil­
ation and central air conditioning. In addition, the furnace 
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fan can be used year-round to provide continuous air circula­
tion throughout the house, while efficiently balancing the 
distribution of heat in colder montl1s. 

Forced-air systems also have some disadvantages. The air 
coming from tl1e heating registers, can sometimes feel cool, 
especially with certain heat pumps, even when it is actually 
warmer tl1an the room temperature. The effect is much tl1e 
same as the cooling action of a fan or a summer breeze. In 
addition, there can be short bursts of very hot air, especially 
witl1 oversized systems. Sorne people find these characteris­
tics uncomfortable. The ductwork that distributes the heat 
may also transmit the noise of the furnace and its circulating 
fan, and can circulate dust as well as cooking and other 
odours tl1roughout the house. Consult your heating contrac­
tor for further information. 

HYDRONIC HEATING SYSTEMS 

A hot-water or hydronic heating system uses a boiler to heat 
water, which is men circulated mrough me house before 
retmning to the boiler to be reheated. 

Contemporary hydronic heating systems typically produce 
and circulate hot water at approximately 82°C (180°F) in a 
closed system. 

Hot water or steam heating systems once had large boilers 
and used wrought-iron pipes and massive cast-iron radiators; 
man y of tl1ese are still around in aider homes. For many 
years now, installers have been using thinner copper piping, 
slim baseboard heaters, and smaller, more efficient boilers. 
Recently, CSA-approved plastic piping has become available 
as an alternative to copper piping for space heating and serv­
ice hot-water distribution. 
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Figure 1: Hydronic heating system 
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Apart from the more popular systems noted above, others that 
can be used independently or in combination with conven­
tional systems are also available. These include room space 
heaters, radiant space heaters, and built-in radiant systems. 

Room space heaters provide heat directly to tl1e rooms in 
which they are located and do not have a central heat distri­
bution system. Obvious examples are wood stoves, vented 
oil-fired space heaters, and electric or gas-fired baseboard 
heaters. 

Sorne space heaters can also be very effective radiant heat 
sources, warming solid bodies (like people) in their line-of­
sight witl1out necessarily having to heat up ail the ambient 
air. Good examples are the new direct-vent gas fireplaces, 
advanced combustion wood fireplaces and portable electric 
infrared radiant heaters. If properly located in a major living 
space, a radiant space heater can actually act as an effective 
auxiliary heating system, lowering the overall heat require­
ments of tl1e house and tl1e heating bill, while making the 
occupants feel more comfortable. 
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Built-in radiant systems are generally of two types: hot 
water pipes in floors or electrical cables in floors which may 
also be installed in ceilings. The radiant floor type, becom­
ing increasingly popular, consists of narrow hot water pipes 
embedded in the floor. Hot water at around 40°C (104°F) is 
pumped slowly through the pipes and radia tes heat into the 
house. Thick carpets can reduce effectiveness significantly by 
acting as insulation. Such a system may be more costly to 
install and does not appear to offer much in energy savings. 
However, some radiant floor installations may offer comfort 
benefits, resulting in lower thermostat settings and reduced 
heating bills. 

Your choice of a heat distribution system may be lirnited if 
you have a warm air or hydronic system already in place. If 
you have electric baseboards and are faced with high heating 
bills, you may wish to change to another type of system, 
even though it can be an expensive undertaking. Your final 
choice will probably be based on your answers to one or 
more of the following questions: 

• How much will the system cost compared to others? 

• Will this type of system suit my lifestyle? Will I be com­
fortable with it? Do I want central ventilation, air condi­
tioning, or air circulation? 

• Is there a contractor available to install the system? 

• Is the system compatible with my energy choice? 

HEATING WITH ELECTRICITY -

WHAT ARE YOUR ÜPTIONS? 

Electricity can be used as the sole heating source or in com­
bination with other sources in a home heating system. 

The five basic types of electric heating systems available in 
Canada are as follows: 

• forced-air systems (which can be electric resistance heat-
ing, a heat pump or a combination of the two) 

• hydronic or hot water systems 

• room heaters 

• radiant systems 

• combination systems with plenum heaters in the hot air 
plenum. 
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An increasing number of homeowners with electric base­
board heating are switching to other energy sources, such as 
natural gas, oil or heat pumps, because of the high cost of 
electric heating. While a major constraint is the lack of a dis­
tribution system, many homeowners find that air ducts for a 
central forced-air system, or pipes and radiators for a 
hydronic system, can be installed at a cost that still makes 
the whole conversion financially attractive. Fuel-fired space 
heaters, wood stoves, and advanced, energy-efficient wood­
or gas-fired fireplaces can also be effective. 

Step 4. Selecting Your Heating Equipment 

Once you have selected your energy source options and your 
heat distribution system, you can begin to consider your 
alternatives regarding heating equipment and efficiency lev­
els. At some point in your evaluation, you will have to con­
sider whether to upgrade your existing heating equipment or 
to replace it entirely. A number of things can be clone to 
improve the efficiency of an existing heating system. You also 
have the choice of several different replacement models with 
various efficiency ratings and prices. 

Here are some details to consider when choosing your 
equipment: 

Equipment Efficiency and SuitabiHty 

Refer to Chapters 2 and 4 of this booklet for a more detailed 
discussion of your options for electric heating. 

Purchase, Installation, Operation and Maintenance Costs 

Generally, the efficient heating systems have a higher capital 
cost. This must be kept in mind when considering any 
changes or new equipment purchases. In short, you will want 
to make sure that the reduction in energy consumption and 
enhanced comfort will reimburse your improvement costs 
within a reasonable rime. More often than not, they will. 

Servicing and Guarantees 

It is also important to know the type and frequency of servic­
ing your system requires, the price of parts, cost of servicing, 
and details of guarantees and warranties, such as the period 
covered, and if parts and labour are included. Before you 
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finally decide on a particular model or type of furnace, ask 
the seller to give you the names of a few people who have 
bought this equipment, and ask for their opinions. 

Energ;y-Efficiency Standards 

The federal government has implemented energy-efficiency 
standards for some heating equipment and other energy­
consuming appliances and products. Various provincial gov­
ernments have also introduced energy-efficiency standards, 
and other provinces have stated their intention to follow suit. 
Generally, these standards establish the minimum acceptable 
energy efficiency for specific types of heating equipment. 
Once the standards are in place, low-efficiency models that 
do not meet the standard are no longer allowed on the mar­
ket in that particular jurisdiction. 

Availability 

Depending on where you live, you may have some difficulty 
finding the type of furnace, heat pump or boiler you want. 
This is because the manufacturers' distribution networks 
may not be developed for ail rnodels in all parts of Canada or 
because certain models have been discontinued due to gov­
ernment minimum-efficiency standards. 

2. BASIC EQUIPMENT FOR ELECTRIC 

HEATING SYSTEMS 

In this chapter, the equipment making up different types of 
electric heating systems will be described. 

Equipment for Forced-Air Systems 

DESIGN AND ÜPERATION 

When an electric furnace delivers heated air blown by a fan 
through a network of ducts, it is called a forced-air system. 
Because the fan is literally forcing air into each room in the 
house, this type of system does not depend on natural con­
vection to distribute heated air evenly throughout your 
ho use. 
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Forced-air systems come in a wide range of capacities-gen­
erally from 10 kW to 50 kW. The heating elements, circula­
tion fan, air filter, and contrai devices are contained in a 
compact cabinet. The equipment would be qui te different if 
a heat pump was being used (see page 30). 

Figure 2: Central furnace for an electric forced-air system 
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If electricity is your only energy source, unused chimney 
flues can be closed off, insulated, and sealed . Closing off the 
chimney flues can have an effect on drafts and humidity lev­
els in the house, and will reduce heat Joss. 

To accommodate different types of houses, there are three 
main furnace designs for use with forced-air systems. The 
designs are named according to the way air travels through 
the system. 

• Upflow furnaces are recommended for basement floor 
locations. 

• Horizontal flow furnaces are particularly suited for crawl 
space installations. 

• Downflow furnaces are recommended for installations in 
mobile homes or on the main floor of bouses on concrete 
slabs. 
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If you replace your forced-air furnace with a new electrical 
furnace, you can usually use the existing ductwork with very 
few modifications. 

Electric plenum heaters can be added to forced-air systems 
to boost capacity or create dual-energy systems. The plenum 
heater, consisting of one or more heating coils, is placed in 
the hot air plenum of the heating system (the plenum is that 
part of the ductwork immediately downstream from the fur­
nace). The furnace circulating fan blows air through these 
coils on the way to the warm air registers. 

NOTE: Any additions or alterations ta an existing farnace 
involving installation of an electric plenum heater must be done by 
qualified contractors. The farnace must then be inspected, usually 
by the local electric utility representative. 

MAXIMIZING EFFECTIVENESS IN FORCED-AIR 

HEATING SYSTEMS 

There are several ways to improve the performance of an 
existing forced-air heating system. 

Adjusting the Furnace Fan 

Heat output from a forced-air system can often be increased 
by adjusting the controls that turn the fan on and off auto­
matically. The fan controls are usually located in a metal 
box, often mounted on the front of the furnace, near the 
top. Inside the box is a temperature dia! with three pointers 
(Figure 3). (To remove the cover, you must either squeeze 
it or remove some metal screws.) The lowest setting is the 
fan OFF pointer; the next one is the fan ON setting. The 
third and highest pointer is the safety limit control that 
shuts off the electric elements if the furnace gets too hot. 
The safety limit is normally set at the factory. Do not 
adjust this safety limit setting. 
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Figure 3: Circulating fan contrai 
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The ON-OFF fan control pointers have usually been set for 
an 0 temperature of 66°C (150°F) and an OFF tempera­
ture of 49°C (120°F). To increase the amount of heat taken 
from the furnace, most heating experts now recommend 
changing these to an ON temperature of 49°C (120°F) and 
an OFF temperature of 32°C (90°F). These changes will 
cause the fan to turn ON sooner after the electric elements 
come on and will have the fan stay on longer after they turn 
off. This allows the circulating air to extract more heat from 
the furnace. 

The fan control dia! is spring-mounted, so it must be held 
firmly with one hand, while you adjust the pointer with the 
other. Make sure the "Auto/manual" switch is set to "Auto" 
after replacing the cover of the metal box. If you feel 
uncomfortable or unsure of about modifying the set­
tings, ask your fumace serviceperson to make the set­
ting changes for you during lùs next service call. 

These modified temperature settings may result in slightly 
lower air temperatures corning from the room registers at the 
beginning and at the end of the furnace cycle. If tl1e cooler 
air at either end of the cycle makes you feel uncomfortable, 
try raising either the fan ON setting to 54°C (130°F) or the 
fan OFF setting to 38°C (100°F), or try both. 
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A two-speed fan will allow you to get more heat out of the 
furnace, while providing for continuous air circulation and 
more even temperatures throughout the house when the fur­
nace is off. However, it will be at the cost of an increased 
electricity bill. 

Sorne of the new high-efficiency furnaces use a more effi­
cient, variable-speed direct-drive commutating motor to run 
the circulating fan. The speed of the fan varies depending on 
the heat demand. For extended or continuous fan operation, 
such a unit can save a significant amount on your electricity 
bill, while making the delivery of heat more even and com­
fortable . 

Getting the Heat Where You JiVtznt lt 

Uneven heat distribution is sometimes a problem, which 
often results in the inability to heat some rooms in the 
house, such as upstairs bedrooms. This can be due to leakage 
of warm air out through joints in the heating ducts, or heat 
loss from ductwork passing through the basement or, even 
worse, through unheated areas such as a crawl space, an attic, 
or a garage. 

Seal ail joints in the ductwork with a special water-based 
duct mastic (sealant) to eliminate warm air leaks. Look 
in the Yellow PagesTM under "Furnaces-Heating" or 
"Furnaces-Supplies and Parts". (High-temperature duct 
tape may work, although it tends to degrade or permit air 
leakage over time). 

When the circula ring fan is running, heat loss can signifi­
cantly increase if leaky ducts are located in an exterior wall, 
an attic or a crawl space and allow tl1e heated air to escape. 
This is one more good reason to ensure ail tl1e ducts are well 
sealed. 

Ducts passing tl1rough unheated areas such as a crawl space 
or an attic should be sealed, then wrapped with batt or duct 
insulation. The same may be done for long duct runs in the 
basement. As a minimum, it is recommended that the warm 
air plenum and at least the first three mettes (ten feet) of 
warm air ducting be insulated. Better still, insulate ail the 
warm air ducts you can access. Use batts of insulation with 
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foil backing or wrap them in insulation between the joists, 
then add a covering. If your basement is presently heated by 
the heat loss from the ducts, it may be necessary to have 
additional registers installed in the basement after you insu­
late them. This will help to ensure that the heat will go only 
where you want it, without being lost along the way. 

Ro01ns on upper floors or those far from the furnace are 
sometimes difficult to heat, because of the heat losses men­
tioned in the above text, as well as because of friction inside 
the ducts and other resistances to airflow, such as 90° elbows. 
This can sometimes be corrected by slight modifications to 
the ductwork, after the ducts have been well sealed and insu­
lated, and by balancing the airflow in the supply ducts 
(Figure 4) to redirect the flow of air from the warmer areas 
to the cooler rooms. 

Figure 4: Balancing damper in a supp ly duct 

In some forced-air distribution systems, balancing dampers 
may be located in the secondary warm air ducts, close to 
where they branch off from tl1e rectangular main heating 
duct. Often tl1e dampers can be identified by a small lever on 
tl1e outside of the duct, as shown in Figure 4. The position 
of this lever (or sometimes a slot in the end of the clamper 
shaft) indicates the angle of the unseen clamper inside the 
duct. If there are no such dampers, you will have to use the 
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ones in the floor registers. Begin by closing the dampers in 
the ducts that supply heat to the warmest rooms (even if 
completely closed, they will probably still supply some heat to 
these rooms). Wait a few days to see what effect this has on 
the overall heat balance, then make further adjustments if 
necessary. Such adjustments may slightly reduce the total air­
flow through the furnace, but this will to some extent be off­
set by a slight increase in tl1e temperature of the delivered air. 

However, you should be careful. It may be more practical to 
have an experienced service technician make the adjust­
ments. If you make too large a reduction in the airflow, you 
could cause an undesirable increase in the temperature of the 
air inside the furnace plenum. It is a good idea to have your 
furnace serviceperson check this temperature rise. 

Most houses have been designed with inadequate cold air 
returns. The result is tl1at there is not enough airflow 
through the furnace. Additional cold air returns in the living 
areas, particularly in the bedrooms, can improve air circula­
tion and heating system efficiency, while improving comfort 
and air quality in the house. 

For stubborn heat distribution problems that cannot be cor­
rected by clamper adjustments and other duct modifications, 
you should have a qualified serviceperson conduct a thorough 
check and proper balancing of your distribution system. 

Equipment for Electric Hydronic Systems 

DESIGN AND ÜPERATION 

Electric hot water or hydronic systems deliver heat to a 
house by means of hot water. The three main components of 
such a system are: 

1. a boiler to heat the water; 

2. heating equipment - generally baseboard heaters or 
radiators - in most rooms, often installed against an out­
side wall; and 

3. a pump to circulate water from the boiler to the radiators 
and ensure tl1at it flows back through tl1e pipes. 
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Figure S: Central boiler for an electric hydronic system 
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The boiler in an electric hot water heating system is com­
pact. Its heating elements are immersed direccly in the water 
(as in an electric ketcle). Where space is limited, the boiler 
can be installed on a basement wall, in a closet, under a 
kitchen cabinet-it can even be hung from basement ceiling 
joists. 

If you are replacing a boiler in an existing hydronic system 
with a new electric boiler, you can probably use the existing 
heat distribution pipes. 

MAXIMIZING EFFECTIVENESS OF HYDRONIC SYSTEMS 

As wit11 forced-air furnaces, there are several ways to 
improve the performance of hydronic heating systems. 

Improving Heat Distribution 

Old-fashioned gravity systems t11at circulate the water by 
natural convection are much less efficient than systems that 
use pumps. Slow hot water circulation causes home tempera­
tures to fluctuate noticeably, and it takes a long time to 
restore temperatures after a night-time setback. Also, a grav­
ity system cannot circulate hot water to radiators or base­
board heaters in basement living areas, where they would be 
below t11e level of the boiler. All of these problems can be 
overcome by adding a circulating pump, and replacing the 
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open expansion tank in the attic with a sealed and pressur­
ized expansion tank near the boiler. If you have a gravity sys­
tem, consu!t your heating and plumbing contractor about 
the possibility of improving it. 

Balancing the Heat 

Balancing the heat delivered to different areas of the house is 
as important with hydronic heating as it is with a forced-air 
system. Radiators are often fitted with simple manual valves 
that can be used to control the amount of water flowing 
through them. Such valves can be used to vary the heat 
delivered to different rooms in the same way that balancing 
dampers are used in a forced-air system. 

One device that can vary the heat output automatically is a 
thermostatic valve (Figure 6) that can be set to control the 
temperature in any room. However, this will not work on 
radiators or baseboard heaters installed on what is called a 
"series loop" system. In a "series loop", the water must pass 
through ail the heating units on its way back to the boiler. If 
there is more than one loop in the system, some balancing of 
the heat output can be achieved by adjusting the valves that 
control the water flow through each loop. The same type of 
baseboard radiators are equipped with built-in air dampers 
which allow heat output to be regulated to some extent. 

Figure 6: Thermostatic radiator valve 
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Conventional hydronic systems usually have the boiler tem­
perature set at 82°C (180°F). It is possible to reduce energy 
consumption in a number of hydronic systems by means of a 
regulator valve that causes the temperature of the water cir­
culating in the system to vary in relation to the temperature 
outside. As it becomes warmer outside, the temperature of 
the water is reduced. 

Automatic Setback Thermostat 
The easiest way to save heating dollars is to lower the tem­
perature setting of your home, when possible. An automatic 
setback thermostat will adjust your home's temperature auto­
matically. These thermostats have a mechanical or electronic 
timer that allows you to preset household temperatures for 
specific periods of the day and night. As a general rule, you 
will save two per cent on your heating bill for every 1°C you 
turn down the thermostat at night. 

The thermostat can be programmed to reduce the tempera­
ture an hour before you go to bed and to raise it again before 
you get up in the morning. You could also reduce the temper­
ature during the day when the house is unoccupied, and raise 
it shortly before you return. For example, you could have the 
temperature set at 17°C (63°F) when you are sleeping or not 
at home, and at 20°C (68°F) when you are awake. 

Experiment with the unit until you find the most comfortable 
and economical routine for you and your family. 

If you have a hydronic system, you can also reduce energy 
usage through zone control. With this system, thermostat­
controlled valves on each radiator permit the contrai of indi­
vidual room temperatures. A heating and plumbing contractor 
can provide more information about zone contrai and can 
install all the required equipment when the heating system is 
installed. Zone contrais are also available for forced-air sys­
tems, usually with dampers in main heating ducts controlled 
by separate thermostats located in various parts of the house. 

NOTE: For a/1-electric heat pump systems, setback thermo­
stats are generally not recommended. 

lmproved thermostats 
Greatly improved electronic thermostats are now available on 
the market. They are very sensitive and help reduce tempera­
ture fluctuations to less than 0.5-1 C0

, whereas fluctuations 
usually range on an average from 1.5-2 C°. They ensure that 
the furnace or electric baseboard heater starts up as close as 
possible to the set temperatures. The energy savings generat­
ed by these devices vary according to the model. 

One model used with baseboard electric heaters will switch 
the heater on and off to maintain ambiant temperature within 
+/- ose of the set point. lt could save around 3% on energy 
use while improving comfort considerably. This model, how­
ever, is not recommended for fuel fired furnaces or wherever 
short cycling is not desirable. 
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Electric Room Heaters 

Electric room heaters can be installed in each room and 
individually controlled. The thermostat controls can be 
located in the units themselves or be mounted on a nearby 
wall. All room heaters have built-in controls to prevent over­
heating if airflow is restricted. A wide variety of moderately 
priced room heaters are available. 

The most common type of room heater is the baseboard 
heater (Figure 7). These units are installed permanently, 
preferably under windows, along outside walls in an unob­
structed space. They rely on the natural convention of heat­
ed air to distribute heat. These units are available in different 
lengths, suitable to the heating requirements of a room. 

Figure 7: An electric-resistance baseboard heater 

Electric baseboard heaters consume a lot of electricity. Each 
baseboard heater normally requires its own dedicated electric 
circuit. The easy installation of dus wiring is a factor in eval­
uating the cost of the system. In newly constructed struc­
tures or buildings, baseboard heating usually has the lowest 
initial cost compared to other systems, but often has very 
high operating costs. 

Other Types of Electric Heaters 

If a baseboard heater installation is difficult, impossible, or 
expensive other types of electric heaters can also do the job. 
Portable heaters (Figure 8), whether convection or fan-assisted 
types, range from 500- to 1500-watt capacity and corne in 
many models, shapes, colours and sizes. They are small 
enough to plug into regular house circuits and are useful for 
auxiliary or temporary heating. Make sure, however, that 
your house wiring can handle the additional electric load. 
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Portable units should be con iclcred a supplementary units 
to the existing beating system. They may not be appropriate 
for wct locations. 

Figure 8: A portable electric room heater 

TVrd! convection beatC1:r can be mounted onto a wall or recesse<l 
into it (m Figure 9 belaw).They arc suitablè as primary or 
auxiliary heat ource for confined areas uch a hallway , 
ent:rances, landing and bathroorns. Portable convection 
heatcr , of the ame type, are avai lable for auxiliary heating. 
Sorne unit.<; have small fans to distributc hear more quickly. 
Fioor i11sert tmits (see Figure 10 011 page 28) are cl igned for 
u e in front of taù·way , floor-level windows o r sliding glass 
doors. T hcse unit are installed into the floor. 

Figure 9: Wall convection heater 

fhermostal 
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Figure 1 0: Floor in sert unit 

Other C)1)CS of electric heaters, such a oil-fi lied rocl , quartz 
heaters and duct heatcr are also available. Check "ith a 
local distributor, your local e lectric u tility, or a Local contrac­
tor for more information. orne pro<lucts arc <lesigned as 
booster heaters for existing forced-air hcating ·ystem . The 
insta llation of duct heaters require a qualified contractor. 

"Combination Systems" 

W OOD-ELECTRIC 

r Vood-electric co111bi11atio11 fim10ccs (Figure 11) are common in 
rural areas. Thesc are wood furnaces that contain huilt-in 
heating elements that arc onlr activatc<l if the wood furnace 
cannot meet the heating requirements of the home. Electric 
ba eboard heaters can al o be used to supplcmenr a central 
' ood furnace, a wood-oil combination fumace, or a wood 
SLOVC. 
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Figure 11: A combination wood-electric furnace 
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N OTE: .An electric plmmn herrter cmmot be added to a forced-1tir 
wood fi1rn11ce. 

ÜJ L- ELECTRI 

An oi!-e/edric co111bi11nüo11 system (see Figure 12 below) consists 
of an oil furnace with factory-installed electric hcating cle­
ments. The electric clemenr.s supply a large part of the heat­
ing requirements, with the oil burner kicking in only during 
vcry cold weather. 

Figure 12: An oil -electric combinatlon furnace 
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Another option is to a<ld an electric plenum hcater ta a 
forcc<l-air oil heating system. ln mi ldcr weathcr, the furnace 
fan and plenum heatcr are used to heat the hou e. During 
colder wcathcr, higher electricity co ts turn oil into a lower­
co t heating source. Dual energy rate cxist in the province 
of Quebcc to encourage uch usage. Thjs rate may al o apply 
when heat pump are used in conjuction with fuel fire<l 
furnaces. 

Heat Pumps 

Hcat pump produce useful hcat by transfcrring or pumping 
hcat from one place ta anothcr. Since it normally takes lcss 
energy to transfer heat than to gcnerate it, hcat pumps can 
be very cnergy efficient. 

lthough a heat pump is technically similar to a household 
refrigerator, it can be uscd for both heating and cooling 
hotL';cs. ln the summer, it remO\'CS hcat from the air in ide 
the hou e and transfer it outsi<le, much like a conventional 
air conditioner. In the winter, the heat pump opcrates in 
rever e, removing hear from the cold outsidc air or ground, 
and trnnsferring it inside the house. 

Residential heat pumps arc dividcd into r:wo major groups: 
flir-source (11ir-to-11iJ) ami gro1111d source. Each type \1 ill be 
bricfl) clescribed h.erc. For more information, refer ro a 
companion bookler in dtis serics entitled Heflting lllul Cooling 
11:ith fi l-letlf Pump ( ec p11ge 50). 

Arn-So RCE HEAT p MP 

t\ r:ypical residenual flir-source be111 pmnp (Figure 13) resem­
bles a rcsidenti;1] central ajr conditioner. ln fact, the only dif­
forencc berween a heat pump and an air conditioner is the 
heat pump's abilir:y r:o reverse Lhe flow of refrigerant so that 
the cquipment can provi<lc heating in the winter as well as 
cooling in the summer. Even cold air contain heat. Bcc;mse 
hcat is absent only at ab. olute zero (-273"C), hcat pumps can 
opcratc cvcn during the coldcst Canadian wintcrs. 

J Iowc\'er, both efficiency an<l capacir:y <lecrea e "ith ignifi­
cantl) lower outside tempcrnr:ures. 
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Miui-split bent pumps 

"Mini- plit" hcat pwnp , which have a small air-handler 
mounted on an insiclc wall ta supply heating and cooling to a 
single room, ha\'e recently becomc available. These systems 
work equally well as a window air conditioner, but are much 
quieter and have higher efficiencies. However, thcy can be 
cxpcnsive. 

Figure 13: An air-source heat pump during the heating cycle 
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Because the output of air- ource hcat pump declin with 
decreasing outdoor temperature, the house's heat load 
increascs. Thus, air-source hcat pumps arc nonnally equippcd 
with supplementary or <\Uxiliary heating equipment, such a 
dectric plenum heater , or oil- or ga -firec.I furnaccs to mcer 
the heat loacl of the l10use in col der weather. 

The actua l performance of a heat pump is inclicatec.I by The 
heating seasonal performance factor (1 ISPF) which is the 
quotient of ;1mounr of heat clelivered, divided by the amount 
of elcctriciry consumed by the hcac pump over its period of 
use du ring the heating ca on. The higher the [ lSPF, the 
more efficient the hcat pump. 
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GROU o-So R E REAT p MPS 

(EARTH-ENERGY SYSTEM ) 

Ground-source heat pumps are different from air-source 
heat pump . Hcat i cxtractcd from the ground or under­
ground water instead of air. For this reason, ground-sourcc 
heat pumps have came to be known as "carth-energy y·­
tems" (EESs). 

Since Lhe tcmpcrature f the ground or ground water is 
much higher than the amhicnt air in \\'inter and is fairly con-
tant, the output of 1 IP <loes not fall with colder out. ide 

tcmperature . Thu , in colder climates, EESs are effective. 

The New Technologies 

In recent year , the heating industry ha concentrated more 
on oil and na rura l ga heaùng sy tems than elcco·ic ones. 

everthcless, in addition to ground-source heat pumps there 
have been ome real breakthroughs in electric heating. 

EL · TRI THER 1AL STORAGF 

Electric Thermal torage (ET ) heating wa developed in 
Europe in the l 940s, and wa · introduced to the United 
States market in the 19 Os. This type of space-he;1ting sy -
tem i capable of providing ail of a home' hcating rcquirc­
ments by toring heat proJuced during t.be night, when utili­
tics generally offer lower off-peak rate . Most of the E.TS 
systems now available can provide 24 hours of on-peak heat 
from a lit.tlc as eight hour of off-peak charge. 

The T central furnace consists of a storage medium (usu­
allr called the core) and con trois, which detect "hen it is 
necessarr Lo accumulate a charge during t.hc off-peak period. 
Element within the storage corc heat ceramic bricks, 
cru hed rock, or water to a predetcrmined temperatuTe level 
LO provide the heating requirements for the cntire on-peak 
period. Room storagc units are smaller ersions of central 
ETS furnaccs. They come in a variet) f izes, from 2.0 to 

ï.1 kilowatts and supply the heating for indiviclual room . 
Largcr rooms in the home ma} ·omctime require more 
than one tarage hcater. 
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T hese system can offer s~1vings of up lO 30 per cem on heat­
ing costs, if there are signifi cantl) lower off-pcak (nigh t) 
electricity rate . 

Condensation Problems 

Electrically heated homes may experience problems of high 
lndoor humidity because of a lack of a chimney, and there· 
fore, have lower rates of air exchange. 

Heavy condensation on the inside of windows, stains or 
mould on walls or ceilings are indicators of too much mois· 
ture. If this problem is not remedied, serious structural dam· 
age can occur. Fortunately, indoor condensation problems 
can be solved. Because most of the indoor humldity cornes 
from regular household activities, such as showering and 
cooking, your first step should be to reduce the amount of 
moisture from these sources. For example, ensure that your 
dryer vents to the outside, that you cover your pots with lids 
when cooking, and that you take shorter showers. You 
should consider lnstalling exhaust fans in the bathroom and 
kitchen to vent moisture directly outside. Check the setting 
of the humidifier of your forced-air furnace as well, if you 
have one. ln more air-tight houses, humidifiers are not nec­
essary. As a last resort, you could talk to a contractor about 
installing a Heat Recovery Ventilator (HRV) that wlll increase 
the house's ventilation and decrease its humidity without 
wasti ng energy. 
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1 3. COMPARING ANNUAL 

HEATING COST S 

The combin<'ltion of heating load, encrgy source ami hcat­
ing equipment efficiency determine the annual cost of 
heating. 

Calculating Heating Costs with 
Different Energy Sources 

ou may be interested in calculating the co ts of heating 
with electricity and even comparing ù1is aniow1t to the costs 
of heating with other ern.:rgy sources such as na rural gas, 
propane, oil or wood. ln this case, you can use the following 
procedure. First you neecl to Fin<l out the co t f the cnergy 
sources you wish to compare and the characteristics of the 
heating ystem that you are con idering. 

Step 1 : Determine the Price of Energy 
Sources in Your Area 

Cali your local clectric utility, or gas or fuel suppliers to find 
out the cost of energy sources in your arca. Thjs hould be 
the total cost of fuel dclivered to your home, including any 
basic costs for which the supplier rnight bill you, a well a 
rentai charges, as for, say, propane tanks. Be sure to get the 
prices for the energy ources in d1e ame units uscd in Table 1. 
\\frite the costs in the spaces provided. If your narural ga 
price is given in gigajoules (GJ), you can convertit to cubic 
mctres (m ') by multiplying the pricc per gigajoule by 0.0375. 
Forexample, 5.17/ Jx0.0375=$0.19/1111

• 
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TABLE 1 

Energy Content and Local Price of 
Various Energy Sources 

Energy Source Energy Content 

Imperia! 

Local Unit Price 

Metric 

Electricity 3.6 MJ/kWh 3 413 Btu/kWh SO._/kWh 

Oil 38.2 MJ/lilre 140 000 Btu/gal (USl SO._/litre 

Natural Gas 37.S MJ/m' 1 007 Btu/ft' SO._/m' 

Propane 25.3 MJ/ litre 92 700 Btu/ gal (US) SO._/litre 

Hardwood* 30 600 MJ/cord 28 000 000 Btu/cord S _/cord 

Sohwood* 18 700 MJ/cord 1 7 000 000 Btu/ cord s __Jcord 

Wood Pellets 1 9 800 MJ/tonne 20 000 000 Btu/ tonne S _/tonne 

Conversion: 1000 MJ - 1 gigajoule (GJ) 
• The figures provided for wood are for a •full" cord, measuring T .Z m x 

l .Z m X Z.4 m (4 ~. X 4 ~. X 8 ~.). 

Step 2: Select the Type(s) of Heating 
Appliance(s) 

Choos th type of equipment you want t compare from 
the Ust of appliance types in Table 2 on page 36. 1oce the 
efficiency figure in the c lurnn citled ' ca onal fficienc}' . 
By u ing these figures, you can calculate the saving you can 
achie e by upgrading your pre. ent ystem to a ncwer more 
energy-efficient mode!, or by choo ing a more efficient 
appüance that u e another ncrgy ource. 
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TABLE 2 

Heating System Efficiencies 
and Energy Savings 

Energy Technology Seasonal En erg y 
Source Efficiency Savings 

(AFUE) % % of Base•• 

Electr1city Electric baseboards 100 

Electnc furnace or boiler 100 

Air·source heat pump 

Earth-energy system 
(ground·source heat pumpl 

Oil Cast 1ron head burner (old furnace) 60 Base 

Flame-retentron head replacement burner 70-80 14·23 

High-stat1c replacement burner 74·82 19 27 

New standard model 78-86 2330 

M1d-effic1ency model 83-89 28 33 

Integrated space/ tap water system 
Cmid·efficiency) 83-89 28· 33 space 

40·44 water 

Natural Conventional 60 Base 
Gas Vent damper w1th non·conunuous 

pilot light 62·67 3·10 

M1d·efflciency model 78 84 2328 

High·efficiency condensing furnace 89·97 3338 

Integrated space/ tap water system 
(condensing) 89·96 33·38 space 

44·48 water 

Propane Conventional model 62 Base 

Vent damper with non·continuous 
pilot l1ght 64-69 3·10 

M1d·effic1ency model 79·85 21 ·27 

Condensing model 87·94 29·34 

Wood Central furnace 45·55 

Convent1onal stove (properly locatedl 55·70 

'High·tech" stove (properly located) 70·80 

Advanced combusuon fireplace 5070 

Pellet stove 55·80 

Consu/1 speC1alis1s. 
Base represenrs rhe energy consumed by a srandard furnace. 
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Step 3: Select your House Type and 
Heating Load 

!'rom the list of citic <rnd housing type in Table 3, clcct 
the combinarion thac corresponds best to your arca and 
house type. The heating load figures arc cxpre cd in mctric 
units callc<l gigajoules (CJ). 

TABLE 3 

Typical Annual Heating Loads in Gigajoules (GJ) 
for Various Housing Types in Canadian Cities 

City Old New New Semi· Town· 
Oetached Detached Detached hou se 

Victoria 85 60 45 30 
Prince George 150 110 80 60 
Calgary 120 90 65 50 
Edmonton 130 95 70 55 
Fort Mc:Murray/ 140 105 80 60 
Prince Albert 

Regina/ 130 90 70 50 
Saskatoon/ 

Winnipeg 

Whltehorse 155 115 85 60 
Yellowknife 195 145 110 80 
Thunder Bay 130 95 70 SS 

Sudbury 120 90 65 50 
Ottawa 110 75 55 40 
Toronto 95 65 45 35 
Windsor 80 55 40 30 
Montréal 110 80 60 45 
Québec City 115 85 65 50 
Chicoutimi 125 90 70 SS 
Saint John 105 75 60 45 
Edmundston 120 90 65 50 
Charlottetown 110 80 60 45 
Halifax 100 75 55 40 
St. John's 120 85 60 45 

Note: "New" means houses bui/1 ofler 1990. and "old" me.ans houses 
bw/1 be.fore 1990. Due 10 conslruc!lon proc11ces, and wea1herizing 
and re·insulotmg (which con be d1fferent (rom house to house). lhese fig· 
ures are on/y meon1 10 be used as gene.ral guide.fines: chey should 1101 

subrntuce for on occurare heo1mg reqwremenl derermino1ion, os dis· 
cussed in Chapter 5, page 41 . 

Assumpt1ons: 
Old de1ached - approximotely 186 m· (2000 fr. J. 
New de1oched • opproximare.Jy 186 m {2000 fi .'). 
New sem1-decached · opproxlmately 139 m (1500 ft . ). 
Town hou se lns/de unir. opproximate/y 93 m (/ 000 fr. ). 
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Step 4: Use the formula 

The annual heating cost is calculated as follows: 

Energy Cost/Umt x Heallng Load x 100 000 • Heating Cost (S) 
Energy Content Seasonal Efficiency 

• Enter the co t per unit of energy and <livide it by the 
cnergy content of the energy ource; both numbers 
corne from Table 1 on page 35. 

• Select the heating load for your type of hou ing an<l 
location from Table 3 on page 3 7; di vide it by the sca­
sonal efficiency of the proposed heating sy rem from 
Table 2 on page 36. 

• Multiply the rcsults of these two calculations, then 
multiply that re ult b}' 100 000. 

The result should give you an flppro:r:imnte heating co t 

for your house. If you know your acrual heating co ts as 
well a the type of heating sy tem y u have, you can mod­
ify the heating Joad 01;ginally taken from Table 3 to 
relief real load of your house. 

Sample Calculation: You have an new detacbed home in 
Toronto and you wouJd like to know whar it would cost 
you annually to heat your dwclling with an clcctric forcc­
air sy tem with a sea onal efficiency of 1 OO percent. 
Using the above cquarion, let us specify that electricity 
co ts $0.0 26/kWh, the heating Joad is 80 (Table 3) and 
the energy content is 3 .6 (Table 1). 

Annual cos1 of heatlng 
wlth elec1ric1ty: 

S0.0826 X _!Q_ X 1 OO 000 = s 1835.SS 
3.6 1 OO 

If you wouJd like to compare thi hcating c t to tho e of 
other types of heating sy terns or energy ource , replace 
the numbers in the formula with the appropriate ones for 
your comparison using Tables 1 and 2. If you ha e access 
to the internet, i it http://energillde.nrcan.gc.ca and check 
for the Heating Cost Calculator under Heating and 
Cooling Equipment. 

38 



4. ACCOMMODATING THE 

ELECTRICAL LOAD 

If you arc planning to hcat with electricity, it may be ncccs­
ary to upgrade or adjust your home's electric service in 

order to copc with the addirional load. 1\vo ba ic approache 
are clcscribcd in this chapter. 

Electrical Service Panels 

sually, a bouse that is not heated by elcctricity ha a 60A or 
100 clcctrical service output. To install an elecrric heating 
system, you may perhaps necd to upgradc your homes elcc­
tric crvice to 200A or more. 

To do thi , you hould replace: 

• the electrical ervice panel (fuse box or breaker panel) 

• the threc hcavy wires that supply clectricity to your home 
and thcir housing 

• the meter ba e and receptacle 

Figure 14: Typical electric service installation 

Supply Wires 

Suppon 

Roof fla•hmg 

Mast 

Meter 

Anchors 

Electnc SDMCll 
1nt111nc:e 

Semce ponel with fuses 
or c1rcl11I breakers -

Furnace sw11ch 
Fuma ce 

J 
l 

If you are building a new house, con ider in ca lJing a :rno 
service for whatever type of heating system you choose. Thi 
could avoid costly service upgrading in the forure. ln gcncr­
al, a representacive from your clectric utility can evaluate 
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your consumption of clectricity anJ future needs, and take 
the final dccision reganling your humc's required decu·ic 
service. 

Your local clectrica l utility rcpresentatin; should be consult­
e<l before any work begins. Either you or your electrical con­
tractor mu'it obtain a permit from the appropriatc authority 
beforc any alter<ttion to '' iring is undertakcn. Some utilitics 
al o pro' ide prccise information on the cost and installation 
of ;1 new electric system. The installation must be inspected 
upon complerion. 

Load Management Devices 

Equipmcnt is now a,·;1ilablc to manage the extra load placcd 
on a standard ( 1 OO,\) electric sen ice when an dcctric heating 
system is aclclecl to a householcl. Thcse load management 
deviccs are comparihle \\ ith any clccn·ic heating system, but 
;1re uscd mostly whcn plenum heatcrc; arc acldcd co an oil 
fumace. A sensor on the '"ire supplying clccn·icil:) to the 
110use monitor the amount of electricity used. 

If the amounr of electricit) used in the house i~ hea\'y- a} 
when the water heatcr, the sto\'e and <lryer are al! in opera­
àon ac the same rime-the device restrictc; the amount of cur­
rent allowcd to rcach the heaLing clcment'i of the heating sys­
tem. This prevents an O\'erloaded deman<l on the bouse:~ 
clccn·icity supply. In oil furnaccs using plenum hcaters, the 
load monitor compen atcs for an incrcased hou ehol<l 
demand by temporarily switching off one or more of the 
plenum heatcr's elements. Then, as appliancc.:s arc turned off, 
the sensor responds hy allowing more elccrricity to flo\1 to 
the heating sy tcm (or by c;witching ù1e plenum heater'~ ele­
ments back on) up ta the full capacit) allowecl. ExcepL for 
water hcaœrs and diycrs, nearly ail the electricity uscd by 
houschold appliances ends upas heat-\1 hich compensatcs 
somc\\ h:Jt for the slightly lowcr output b) the heating sy tem. 

Load monitors may eliminate the ncecl for upgrading to a 
200 senice. In some provinces, howc\'er, electrical uLilities 
may lind these dcvices unacccptahle. Check wid1 your clccni­
cal utilit)' if you arc consiclering using this kind of equipmcnr. 
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5. THE MECHANICS OF 8UYING, 

INSTALLING AND MAINTAINING 

A SYSTEM 

Buying Electrical Space Heating Equipment 

You cannot shop for a hcating system the way you shop for :1 
camera or a pair of shocs. Therc are no furnace stores whcrc 
the different 111;1kcs an<l mo<lcb can be examincd, comparc<l 
and priccd. lè> gcc first-han<l information on the diffcrcnt 
makcs and modcls availablc, you \\Ïll h:we to conrncc a num­
ber or he.ning finns. Ask them for the manufocturers' illus­
tr:ncd . ales litcr:1turc on the cqu ipment thcy scl l and install. 
You should also contact your local elcctrical miliry or con­
tr;tctor for as istance and information. Your local utilit) can 
proYide information on the cost of purchasing or rcnting, 
installing your system, and the esti1mJ.Lcd scasonal heating 
costs associatccl with the t) pc of cquipment you plan to use. 

If you ha\'c optecl for a particubr type of equipment, check 
die litcrarurc carcfully, to sec if it describcs all the fc;lturcs 
you are looking for. 

\. hcating contractor cannor detem1inc \\h:u size of heating 
system you need just b) walking through ~·our house. The 
"size" of heating system means the heat output from it after it 
is running in stcady-state opcraùon. lf rou arc replacing an 
C\Îsang hearing s~·stem, the output of that system \\ ill only 
gi\'e a rough idca of the max.imum ~izc you should consider. 
The contrnctor \\ ill ha\c to calcul.ne the hcaring requircmcnt 
of your housc \ ery carefullr, using cither the fuel consump­
tion of your prescnt heating S)">Lcm over a knc)\\ n \\'Î nter 
pcrio<l, after othcr usage is foctored out, such as for the \\atcr 
heatcr and kitchcn range or h)' making a thorough measure­
ment and cxamination of your house to determine size, insu­
lation lcvds, and dcgree or tightness of the bouse emclope. If 
the contracwr cloes not shm\ any intcrcst in any of the abO\·e 
facts, then his c;tlcul.ttion of the correct 'iizc for your ne\\ 
ht.:;lling system is simply a "gucssùm<ttc". 

'Io make ·ure proper sizing is determined, the quolation 
and conm1ct should inclue.le a statcment like the following: 
"The heating cquipment size \\ ill be cletcrmined b. a heat 
loss calculation using the formulas publishcd b) the clccrrical 
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ulility, the Canadian Gas Association (CG ), the Heating, 
Refrigerating and Air Conditioning fostitute of Canada 
(HRAI), the Canadian Standard sociation (CS ), atural 
Resources Canada RCan), or other recognizcd organiza-
tions. copy of these calculations will be givcn to the homc­
owner." 

f t is important to hirc a contractor who will install your 
cquipment properly to ensure that it will operatc efficientl) . 
Check with your local elcctrical utility, or provincial regula­
tory office to find out how to get in touch with a fully quali­
fied, registered or liccnsed cono·actor. If your neighbours 
have had imilar work donc recently, a k tl1em how satis6cd 
they wcre with their comTactor. Tf you are buying a relati,·ely 
ncw type of fumacc design, try to get the namc of otl1er 
homeowner who have had uch cquipmcnt in ta lled to find 
out about the appüance's perfonnance and the workmanship 
of the installer. 

Before you decide what to buy, ohtain firm, written bids 
from several companies on: a) the cost of upgrading your 
c:cisting equipment and b) the co t of buying and installing a 
complete new unit, a long with any other fitting and adjust­
ments requircd, including change to any ductwork or piping 
and a final balancing of tl1e heat suppl y to the house. \Vith 
the e figures and a rea onablc estima te of the probable annu­
al savings in heating costs determined from Table 2 on page 
36, you will be able to determine h0\1 long it will take to 

recover the cost. This is not the only factor to be con i<lered, 
of coW'se, but it is certainly one of the most important. 

Remember that a building permit may be rcquired for thi 
type of work, and the con tract hould rate whether the 
installer or the horneowner is responsible for obtaining it. 

CHECKLI T FOR HAVlNG AN ELECTRIC HEATT G 

SY TEM L STALLED 

You should get severaJ estimates on the work to be 
done. V/hen you are comparing these estimates, cosr will be 
an important factor, but there are other consideration 
involved. Sorne contractors may be better at explaining what 
has to be clone, somc may use higher quality componcnts, 
and some may chedule the work to your convenience. 
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E timates should include the following items: 

• The total cost fi r aJ l necessary ' ork. 

• n itemized li t of aU matcrial and labour co ts included 

• 

• 

• 

in the bid: altcration or improvcment of cxisting heat dis­
uibution ducts; installation of appliance; alteration or 
replacement of the main ervice panel and service 
entrance; alterations to service wires above or below grade 
to the tran former pole; transformer pole replacement 
( omctimes the respon ibility of the eu tomer in rural 
areas); instal lation of water heater (where applicable); and 
installation of additionaJ equipment uch a humidifier , 
air deaner or air conditioncrs. 

tatement de cribing how much existing cquipment will 
be uscd in the new sy tem. 

rough cliagram howing the layour of any ncw wiring 
and the location of hcating cquipmcnt. 

statement that clearly define who is re pon ible for: 
- ail neces ary pernuts ancl payment of related fee ; 
- on-site inspection by the ucility; 
- scheduling of ail other required work by the electrical 

utility, such as alteration Lo the transformer or rclated 
outsidc equipment; 

- removal of any existing equipment chat will not be 
used with the new sy tem; 

- ail related costs, such a subcontracts with tradespeople; 

• A clear estima te of when the work wil l be complete<l. 

• 

• 
• 

warrant)' for materials and labour . 

schedule and method of payment . 

statement that indicatcs when electric ervice will be 
interrupted and for how long. 

·k contracrors for the na me of homeowners for whom 
they have clone similar work. The Better Businc s Bureau 
will know if the cont:ractor i · a meinber and whether any 
recent complaints have been filed. Your Chambcr of 
Commerce or Board ofTrade may al o be able to help. 

Consider additional upgrading or impro emcn to house 
wiring while thi work is bcing clone. The provision of split 
reccptaclcs to kitchen counter areas, an elcctric tove recep­
tade, outside lighting, and drnfrproofing of receptacles in 
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outsic.lc walls may be pos. iblc and rclatiYcl)' cconomical 
whilc the work on the heating system i. bcing complcted. 

fn mo r provinces if wiring has hecn upgraded, <1 service 
panel replaccd, heaLing cquipment added or 1 ad manage­
ment dcvice in rallecl, the work must he in pectcd by the 
urility, municip<llit), or provinc . The onrractor shou ld have 
thcse inspections donc bcforc the circuit'> arc encrgized or 
wiring is hicldcn behind walk 

Do not hcsirntc to ask the contractor for a clcar explanation 
of any ;ispcct of the work beforc, du ring or after the in talla­
cion of your he<1ting system. 

Maintenance 

ln gencral, elecLric re istance heating y ·tcm · rcquirc rcla­
Livcly little maintenance an<l thcy tend to last for a long timc 
\\.Ïthout requiring replacement. 

,\laintcnancc by contracter i usually limited to the replace­
ment of broken electric hcating clemcnt'> in central electric 
furnaces or ba ·clmard hcater ·. Owners can improvc the per­
formance of their heating sr tems by vacuuming the ele­
rnent on any hase board hcatcr and by replaci ng filLers in 
clccLric forced-air furnaces. 

HOMFO\\ 'TFR MAL Tfü A CE OF FORC . D-AIR SY TE.\lS 

Clenuing or replaci11g tbe nir filter 

IMPORTANT! Before opening the acces. panel to the 
furnace to in pect the liltcr or circulation fan, rum off the 
dccrric power supply to the equipment. 

Fe\\ homeowner gi,·e their furnacc air filter. the attention 
they deserve. Filters must be cleanecl or replaced once a 
montb. Permanent filtcrs, \\hich are made of aluminum or 
plastic mesh can be wa hed in a wa hrub. As they arc coarscr 
Lhan fihregla s filtcrs, they catch fewer impuritics. 

If you have installed a dome" tic elcctro ta tic air fil ter, you do 
not need to use an ordinary filter. Do not forger tl1at electr -
static filter · mu tais be cleanccl rcgularly following the 
manufacrurer's insti-uctions. 
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Fnn Care 

Bcsidcs giving it a superficial \':lCUUl1lÎng, therc is little rou 
can do to maintain a dircct-<lri\·c furnace fan with an internai 
motor. On the other han<l, if) ou have a fan Jriven by a fon 
helt, ) ou should place a fe,, drops of oil once or twice a 
month, during the heating season and also in the summcr, if 
the fan is use<l for ventilation or cooling, into the small oil­
ing cups O\er the hearings on cach side of the motor. 
Consult your maintenance manual to dctermine the type and 
quantity of oil to use. 

\ou shoulcl also check the tension of the fon bdt h) pressing 
down fim1ly with your rhumb on the middle of the bclt. You 
should be able to deprcs it about 20 mm (3/.+"), but no more 
than 25 mm (l "). To adjust the tension, unscrC\\ the bolts that 
<lltach the motor and movc it forward or backward as required. 
\lnkc sure that the fan and motor pullcys remain perfectly 
~tligned. The senicepcrson is the bcst persan to do thi job. 

Cnre of tbe Distribution System 

For bctter hcat distribution, remm·e <lll) obstructions from 
the ducts, warm air rcgisters and cold air returns so rha t the 
air can circulatc frccl) Lhroughout the system. se a spccial 
\\atcr-bascd duce mastic to scal cracks at duct joints, as 
described on r•1gc 20 . . \t the samc cime, consider insulating 
as much of ù1c warm air ducts are e;1sily ;tcccssiblc. 

Ho111eow11er iW11inte11a11ce of r~ydronic Systems 

If} ou h;n c a hydronic system, there arc a fc\\ things you can 
do Lo mai main your system: 

• 1 nsulate hot water pipes. 

• Once or t\1 icc ;\ ycar, lilecd air bubbles out of rndi,nors so 
that the) c:an be rcfillecl \\ ith water. 

• Vacuum the radiators. 

• Check to sec that Lhc levcl of water in the expansion tank 
is belcl\\ Aood lc\'cl. 

• Otl rhc circulating pump (acccmling to the manufacturer\ 
instructions). 

• \llo\\ air LO fl<rn freel) arouncl radrntors: make sure that 
thcy arc nm covcred hy curtaim or by \·cntibtcd \\ood 
p<mclling, and tr) to ensurc th•H the) arc not direct!) 
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behind fumirure o that the hcat gencrated can get into 
the re t of the room. 

BlLLTNG 

Billing for clcctricity conswnption i handled in differcnt 
ways, with two of the most common ones being equaJ billing 
and standard billing. 

Equal billi11g. Your elcctricity bill i paid in regular, equal 
in tallments, based on an e timate of your annuaJ total con­
umption. Periodic adjusnnents are made t balance your 

monthly charge again t your acrual yearly household con­
sumpLion. 

Stt111dnrd billing. The electricity bill are paid on a monthly 
ba is for elecrricity consumcd during that month. Your meter 
i read periodically and bill are adju te<l accordingly. 

46 



6 . ELECTRIC WATER HEATERS 

After the space-heating system, domestic water heaters con-
ume the econd-largest arnount of energy in mo r Canadian 

houses. Depending on the type of hou e and on the numbcr 
and lifestyle of the occupants hot water consumption may 
accoum for more than 20 per cent of the roral annual energy 
con umption in the home. any Canadian home have elec­
tric water heater to supply hot water for hou ehold use. 

n electric water heater (Figure 15) usua lly consists of a 
tank, thermostats, two electric resî tance clements (which are 
submerged in ide the tank), and inlet and outlet pipes for 
cold and hot water re pectively. Internai thermostats regulate 
the tcmperatw-e of the water. 

Tanks are typically insu lated on the extcrior with minerai 
wool insulation and lincd on the in ide witl1 a thin epoxy or 
ceramic gla s layer. \Vhen hot water i needecl, the elements 
arc activaœcl which then heat the water until it reaches the 
correct ternperature. Es entially, electric hot water heaters 
are large closecl elecrric kettle . ln me pa t, water tempcra­
ture w;1 genera lly maintained at between 60°C (140°F). 
Toclay, thi temperature ha becn somcwhat lowered ta pre­
vcnt young chilclren from burning mem elve . 

Figure 1 S: Electric Water Heater 

Hot water out 

Cold waiar ln 
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The submerge<l electric resistance heating elements found in 
water hearers are very efficient, provicling about 99 percent 
oF the a,·aibble heat to the surrounding water. Even so, olclcr 
water heating systems lose considerahle heat as a resulL of 
stanclby losscs. 

RED CINC STA DBY LOSSE 

The term "standhy Joss" refcrs to heat lost from the water in 
a domestic water hcatcr and its distribution system to the 
surroun<ling air. It is a function of the tcrnpcrarure differencc 
bctween the water and the surrounding air, the surface area 
of the tank, and the amounr of insulation encêlsing the tank. 

You should consider the following options in ordcr to reduœ 
standby tosses: 

• Insulation o[ the tank with an approved insulating hlankct. 
It is extremely important not to insulate over any con­
trols and to follow the manufacturer's instructions. 

• lnstallaùon of <l heat trnp abovc the ''a ter hcatcr .. \ heat 
trap is a simple piping arrangement that prevcnL'> hot 
water from rising up in the pipes, thereby minimizing the 
potential for rhis Joss. 

• Insulation of the hot water pipes to reduce hcal Joss from 
the pipes themselves. Pipe in ulation is available in a ,·ari­

et) of materials and thicknesses, with ea!>")' application to 

most hot water pipes. Use insulation with an RST (insula­
tion value) or ;tt lcast ().35 (R-2) O\'er as much of the pipe 
as you can easil) nccess. 

• Placement or the water hc.ner mer a layer of rigi<l ther­

mal insulation to reduce heat Joss through the bottom oF 
the tank. This is particularly applicable Lo electric \\<ller 
heaters or to externat storage tanks for integrated space 
nnd water- heating systems. 

Before carrying out any of the steps listed above, check 
with your local installer or elcctricity utility rcpresenta­
tive to ensure that you will not compromise the safcty 
or operation of the appliance. 
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brcreased Efficiency Water Heaters 

If you are in the market to bur or rem a ne\\ clcctric water 
heater, increased rnnk insulation an<l heat traps are options 
that are availablc to help you save even more cnergy. 

The hot water can also come from a hent p11111p elt:ftric u·11ter 
hellfi•r. Thi is often a ground- ource heat pump \\ ith an 
additional condenser or hcat exchanger. For more informa­
tion, consult ù1c NRCan booklet cnt..itlcd J ler11i11K t111d Cooli11g 
with 11 l leat Pump. 

lt should be notcd that clcctric water hcatcrs arc rcgulatcd 
by existing efficiency standards which are being eniluaœd in 
various regions of Canada. 
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7. NEED MORE INFORMATION? 

CHECK OUT OUR FREE PUBLICATIONS 

atura l Re ource Canada (NRCan) ha many publications 
to help you understand home heating systems, home energy 
use, transportation efficiency and to explain what you can do 
to reduce your energy co·ts whi le increasing your comfort. 

WANT TO DRAFTPROOF AND 
REDUCE YOUR ENERGY USE? 

Kceping the l l erzt ln is a guide to al! aspects of home insula­
tion and draftproofing. Whcther you plan to do it your elf 
or Il.ire a contractor, thi L07-page book.let can help make 
it easier. 

How ABOUT HOME HEATING SYSTEMS? 

If you arc intere ted in a pa rticular energy source, NRCan 
ha booklets on heating with gas, oi l, heat pump , wood, or 
solar hot-water heating . 

.•. AND CONSUMER'S GUIDES? 

The Consumer' Guides can help you choose encrgy-effi­
cient items such as office equipment, household appljances, 
lighting products, window and cloor , and a re ale house . 

••. AND ENERGUIDE DIRECTORIES? 

The EnerGuide Program is designecl to help you choosc 
energy-using products t.hat u c the lea t amount of cnergy. 
The EncrGui<le label, which is affixed to major electrical 
hou ehold appliances and room air conditioners, helps you 
choose the mosr energy-efficicnt mode] . Annual dirccto1·ics 
list the Ener ru ide rat.ing of major electrical household 
appli:rnce and room air conditioners. 
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••• AND ENERGY-EFFICIENT NEW HOUSING? 

R-2000 1 lomes use up to 50 percent less encrgy than con­
vcntional dwellings. Features includc statc-of-thc-art heating 
system , high lcvels of insu lation, use of olar encrgy, and 
whole-housc venti lation systems which prO\~Ùe conrinuous 
fresh air to all rooms. Once completed, R-2000 J !ornes arc 
subjcct to third-pany tcsting. Cali or writc for furthcr details 
on this Canadian-dcvcloped technology . 

... AND TRANSPORTATION EFFICIENCY? 

'/lu•. l u10$111m1 G11icll! shows you how to huy, dri\·e and main­
tain your car to save money and energy. 

The Cnr Eco110111_y C11kufr1101· hclps you determine your vehi­
cle's fuel consumption. The <1nnual Fuel Consumptio11 Guide 
lises the fuel consumption ratings of most new vehicles sol<l 
in Canada. Information is also available on fuel <1lternatives 
to gasolinc and diesel (c.g., propane, narural gas, cthanol and 
mcthanol). 

To receive any of the free publications listed above, 
please call us or write to: 

Fncrgy Public;llions 
Office of Energy Eff1ciency 
c/o Canada Communication Croup 
Ottawa, Ontario 
Kl\0 9 

Fac. i mi le: (81 9) 99+- l +98 
' foll - free: 1-800-387-2000 

Plrnse n/Jow thru weeks for tlelivl!I)'. 

To order or \Îe\\ orne of these publication online, 
visit our Encrgy Publications Vinual Librnry nt 
http://oce.nrcan.gc.ca/in ro ·ource 
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Office of Energy Efficiency 
Office de l'efficacité énergétique 

Leading Ca11adia11s Io Energy Effidency al Home, at \Vork and on t/Je Road 
TI1e ffice of Energ 1 Effi iencr of NaturaJ Re our e Canada i a dynamic organization 

wiû1 a mandate to renew, trengrhen and expand anada' commitment to cnerg 
efficiency in order co help addre ûte challenge of climate change. 


