
I' 

/ 

TH 
7410 
C26 
1995 
c. l 

l+I Natural Resources 
Canada 

Ressources naturelles 
Canada 

HEATING 

WITH 

ELECTRICITY 

Canada 



mszadurs
Transparent Tall



HEATING 

WITH 

ELECTRICITY 

Home Heating and 
Cooling Series 

APR 
J:<.VR 

/-fi 
7~/0 
Ca(o 
15 '6-

./ 



This publication was deve loped under contract with Ontario Hydro. 

Canadian Cataloguing in Publication Data 

Main entry unde r t itle: 

Heat ing w ith electricity 

Rev. ed . 
(Home heating and cooli ng series) 
lssued also in French under tit le: Le chauffage à l'é lect ricité. 
Previous ly published: Energy, Mines and Resources Canada, c l 986 . 
Co-publ ished by Ontario Hyd ro . 
ISBN 0-662 -22824-3 
Cat. no . M91 -2/ 19-199SE 

1. Electric heati ng - Handbooks , manuals, etc. 
2. Dwe ll ings - Heating and venti lation - Handbooks, manuals, etc. 
3. Dwe ll ings - Energy conse rvation. 
1. Canada. Natu ral Resources Canada 
Il. Ontario Hydro 

TH 761 O.H 52 1 995 697.045 C95 -940004-2 E 

© Minister of Supply and Services 1 995 

To receive addit ional copies of th is free publication, write to: 
Energy Publications 
c/ o Canada Commun ication Croup 
Ottawa, Ontari o 
KlA 059 

Facsimile: (8 19) 994- 1498 

Aussi dispon ib le en français sous le titre : Le chauffage à l'électricité. 

Prin ted in Canada 

) 



Table of Content 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Chapter 1 The Four-step Decision Process 
for Home Heating ...... . .... . ..... . 6 

Chapter 2 Basic Equipment for Electrical 
Heating Systems . .. ... . . . ........ . . 19 

Chapter 3 Accommodating the Electrical Load . . .. 34 

Chapter 4 The Mechanics of Buying, Installing 
and Maintaining a System ... . . . ... .. . 3 7 

Chapter 5 Electric Water Heaters ... . . . ... . .... 40 

Chapter 6 Need More Information? . . ........ . . 42 



1 NTRODUCTION 

If your present home heating system is casting too much 
to opera te, is in poor condition, or if you are planning on 
buying a new home, you are probably considering what 
your heating options are. About 60 per cent of the energy 
required to run the average home is used for space heating. 
T herefore, one of the most important projects you will 
undertake as a homeowner, after insulating and air sealing, 
is choosing, modifying, or changing your heating system. 
A wise decision about heating can significantly reduce the 
cost of running your home, and also make your home more 
comfortable. Your decision will also determine the environ
mental impact of heating your home. Sorne very impressive 
improvements have been made in hea ting systems in recent 
years, and there is now a vast range of equipment 
on the market. 

You'll be using your new or improved heating system for a 
long time, so it is important to do your homework before 
you make a choice. It's worth taking the time now to ensure 
that you make the best choice for your situation. Y ou 
should thoroughly investigate al! your options first. How
ever, these days your options can be quite bewildering, 
partly because of tl1e wide range of equipment that is now 
available and also because of new rules and regulations 
about what is and isn't allowed. This booklet has been 
written to assist you in this process. It will be useful whether 
you are installing a system in a new home, replacing a sys
tem in an existing home or simply considering upgrading 
your present system. 

How to use this booklet 

To simplify the process, we have identified four inter
related steps for making your home heating decisions. 
These are: 

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 

2 



The steps and each option will be discussed briefly in 
chapter one. The remainder of this booklet focuses on the 
electricity heating option. If you decide to use an electric 
heat pump, more information is available in the booklet: 
• Heating and Cooling with a Heat Pump 

If you decide to use oil, gas or wood for heating your 
home, refer to companion booklets in this series 
entitled: 
• Heating with Oil 
• Heating with Gas 
• A Guide to Residential Wood Heating 

These publications are available from Natural Resources 
Canada (see page 42), your local gas or electrical utility, or 
fuel oil supplier. 

How you use this booklet is determined in part by where 
you are in your decision-making process. 
• If a new house is being built for you, you may have ALL 

the steps and options open ta you. (Steps 1 through 4) 

• If you already own your home but are considering replacing 

an old heating system, MANY of the steps and options may be 
available - if you have a variety of fuellenergy choices in 

your area. (Steps 1 through 4) 

• If you already have a satisfactory distribution system, either 

forced-air or hydronic, and are interested on/y in upgrading it 

(Step 3) while reducing your heating bill, then your range of 
options is restricted ta possibly insulating and draftproofing 

(Step 1), switching energy sources (Step 2), and either 

selecting higher efficiency equipment or possibly upgrading 
and adding-on ta your mrrent furnace or boiler (Step 4). 

• If you are satisfied with your existing heat source, then you 
should still look at Steps 1, 3, and 4 in the process. 

Before proceeding any furtl1er, 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 Conservation 
Energy conservation is a broad term which refers to sav ing ener
gy. ln the context of home heating, energy conservation can be 
achieved by insulating , caulking and weatherstripping, upgrading 
your windows, turning down the thermostat or by improving the 
energy efficiency of your heating system. 

Energy Efficiency 
Fuel-burning systems (natural gas, oil , propane, wood) !ose heat 
because of incomplete combustion, cold start-up, the heat carried 
away in the combustion gases, and warm house air that is drawn 
up the chimney. The extent of these losses determines the effi 
ciency 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 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 furnace, but the figure it gives is not the efficiency 
the furnace or boiler will achieve in actual use over the course of 
a heating season. This is much like the differences between the 
fuel consumption figures published for cars and the actual con
sumption the car will achieve in day-to-day service. 

Seasonal efficiency takes into consideration not only normal 
operating losses, but also the fact that most furnaces rarely run 
long enough to reach their steady-state efficiency temperature, par
ticularly du ring the milder weather at the beginning and end of the 
heating season. Loss of heated air up the chimney, both when the 
furnace is running and when it is not, and loss of heat from the 
furnace itself up the chimney after the furnace has shut down are 
components of this loss. This figure, known as the Annual Fuel 
Utilization Efficiency (AFUE), is most useful to a homeowner, 
because it provides a good indication of how much annual heating 
costs will be reduced by improving existing equipment or replacing 
it with a higher efficiency unit. 

Electric space heating equipment using resistance heating is 
typically l OO percent efficient because ail of the electrical energy 
used is converted into heat and there are no combustion losses 
through the chimney. 

Ail types of heating systems corne complete with their own 
jargon. If you are heating with electricity or considering it, 
the better you understand the terminology of electric heat-
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ing, the better equipped you'll be to make a good heating 
system choice. T he textbox "Coming to Terms with 
Electricity" presents some of the basics. 

Coming to Terms with Electricity 

Here are some common terms you'll corne across while exploring 
the option of heati ng with electricity. 

watt (W) The watt is the basic unit of measurement of electric 

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 l kW of power over a one-hour period. When con
verted to heat in an electric resistance heating element, one kilo

watt hour produces 3.6 megajoules (MJ) or 3412 British 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 

difference pushes one ampere of current. 

Expressed mathematically 
Wattage = Voltage X Amperes (i.e., W = V X A) 

Certification and Standards 
Ali electric furnaces , plenum heaters, and electric baseboard 
heaters sold in Canada must meet strict manufacturing and 

installation standards for electrical safety. The standards fall 

under the umbrella of provincial safety codes and the Canadian 
Standards Association (CSA). Before purchasing your heating 

equipment, be sure it carries the appropriate certification labels . 

Federal or provincial energy efficiency standards are now in place 
(or under consideration) for space heating equipment. To date, 

there are no standards that apply to electric resistance heating 

equipment; only heat pumps are affected. See page 18 for further 
information on energy efficiency standards. 
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No matter how you are heating your home at the moment, 
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 qualified heating contractors (or electricians, in the 
case of electric systems). Ali improvements should be effec
tive and pay for themselves within a reasonable period. 
Also, remember to consider your hot water situation when 
you are evaluating your heating system. Often the two sys
tems are related and decisions about one can affect the 
other (See Chapter 5). 

1. THE fOUR-STEP DECISION 

PROCESS FOR HOME HEATING 

In this chapter, we will describe in more detail each of the 
four steps in the decision 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 bouse envelope 

wbicb needs more insulation or bas many air leaks. To avoid 
this, you should draftproof (caulk and weatherstrip) and 
insulate where feasible, before having a heating system 
sized, installed or upgraded. 

There are many advantages to draftproofing and insulating. 
Heating the house will cost considerably Jess, and you'll be 
more comfortable because of fewer drafts and warmer sur
faces, such as walls. Furthermore, your house will tend to 
be cooler in the summer. Another benefit to draftproofing 
and insulating relates to humidity levels. Dry air in a house 
during the winter is caused by too much outside air getting 
in. Because cold air cannot hold much moisture, it is very 
dry. If your house feels too dry, this can be corrected; 
moisture can be added by means of an accessory such as 
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a humidifier or an evaporator tray, but they need regular 
maintenance. The best way to increase humidity (and lower 
heating costs, too) is to reduce air leakage. 

Making your house more "airtight" and providing ventilat
ing or exhaust fans gives you control over your ventilation. 
Instead of overventilating and drying your house, causing 
drafts and forcing warm, moist air into your wall and attic 
cavities when it's cold and windy outside, mechanical venti
lation in a tight house can be automatically or manualiy 
controlled to deliver just the amount of fresh air needed 
without affecting the house structure. When it's warm and 
cairn outside, even a leaky house may get little fresh air, but 
a fan can deliver it. A tight house also keeps out noise and 
outdoor pollution. Many building codes now require 
mechanical ventilation systems for all new housing. Your 
serviceperson or builder should be able to provide you with 
more information about this. 

Insulating, caulking and weatherstripping will reduce the 
amount of heat needed to keep your house comfortable. To 
ensure that you get a heating system with the right heating 
capacity, do the draftproofing and insulating before you 
and your contractor determine which heating system and 
equipment is best. An oversized furnace may cost more, 
and even an efficient one may unnecessarily waste fuel 
because it operates in frequent, short cycles. It may also 
decrease comfort because of the resulting excessive temper
ature fluctuations. 

If you are buying or building a new house, insist on the 
R-2000 standard or better. R-2000 houses have high levels 
of insulation, airtight construction, heat-recovery ventila
tors, heat-saving windows and doors, and other design fea
tures, which eut heating requirements by up to 50 percent 
compared with conventional construction, and provide 
enhanced comfort. For more information on R-2000 bouses, 
contact NRCan (see page 42), your local utility or provin
cial home builders' association. 

If your existing home has not been thoroughly reinsulated 
and draftproofed, this should be clone before changing the 
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heating system. For more information about draftproofing 
and insulation, ask NRCan for a copy of Keeping the Heat ln 
and for the Eneifacts series of factsheets (see page 42). 
Whether you plan to doit yourself or hire a contractor, 
these publications explain all the details (including proper 
insulation levels), and can help make the whole job easier. 
Remember, putting a new furnace in a leaky house is like 
installing a big new motor in a car that also needs a new 
transmission, drive shaft, wheel bearings, and tires. 

Step 2 . Selecting Your Energy Source 

The next step is to select the heating energy source that's 
right for you. Generally, your options will be oil, natural 
gas, propane, electricity or wood. You may also choose a 
combination of these conventional energy sources or even 
alternative fuels such as solar energy. 

Your decision on the most appropriate energy source 
should be based on a number of considerations, the most 
important of which are described below. 

ENERGY AVAILABILITY CONSIDERATIONS 

Not 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, is not available in much of the Atlantic region or 
in many rural and remote areas of other provinces. Propane 
is available in most parts of Canada and may be used in 
rural or cottage areas in place of natural gas or fuel oil, 
although often at a significantly higher operating 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 see which fuels are avail
able in your area. 
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CosT CONSIDERATIONS 

For most homeowners, the major factor in the home heat
ing decision is cost. This factor will have two major com
ponents-the capital cost of the installed heating system 
and the annual operating cost for energy. Other secondary 
factors, such as maintenance costs, cleanliness, and noise of 
operation, supply temperatures, etc., should be considered. 

The installed capital cost of a heating system, depending 
on whether it is new or a retrofit, can include a number of 
items such as: 

• hookup to gas lines or electric power lines 

• electric service entrance upgrade for electric heating 
(a 200-amp service may be required) 

• storage tanks for oil or propane 

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

• cost of trenching or drilling for ground-source heat 
pumps 

• chimney or venting (if required) 

• ducting system or pipes and radiators 

• thermostat and controls 

• labour for installation of any of the above items 

The capital cost of a heating system can range quite widely: 
from as low as perhaps $1000 for baseboard heaters in a 
small house, to as high as $12 000 or more for a ground
source heat pump (also known as an earth-energy system) 
for a larger home (providing heating, air conditioning, and 
hot water) . Heating contractors or utility representatives 
can give you an estima te of the installed capital cost of vari
ous systems. Always ask for a firm quote before you autho
rize any work. 

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

• The heating Joad or heating requirements of the bouse. This 
depends on climate, size and style of house, insulation 
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levels, airtightness, amount of useful solar energy 
through windows, amount of useful waste heat from 
lights and appliances, thermostat setting, and other 
operational factors. Together, these factors determine 
how much heat must be put into the house by the heat
ing system over the annual heating season. This number, 
usually expressed as Btu, kWh or MJ per year (see page 
5 for a definition of these terms), can be estimated by a 
competent heating cont:ractor, homebuilder or utility 
representative. 

• Choice of fuel!energy and its unit price. Each fuel-type is 
measured and priced differently. Electricity is priced in 
cents per kilowatt hour (<t/kWh), oil and propane in 
cents per litre (<t/L), natural gas in cents per cubic metre 
(<t/m 3

) or dollars per megajoule ($/MJ) or dollars/giga
joule ($/GJ), and wood in dollars per face cord. You 
must consider the heat content of various energy sources 
to determine the most cost-effective one for your area. 
Check with your fuel supplier or utility for the unit 
prices of energy sources in your area. Table 1 gives the 
energy content for tl1e various energy sources in the 
units in which iliey are commonly sold. 

• Efficùmcy of equipnzent. The efficiency wiili which ilie fur
nace couverts the fuel to useful heat in the home is also an 
important factor in ilie heating cost equation. For exan1ple, 
if a furnace has an AFUE of 80 per cent, ilien 80 per cent 
of the heat value in ilie fuel is t:ransferred to ilie house. The 
otl1er 20 percent is lost mostly up tl1e chimney to ensure 
the safe venting of the products of combustion. Thus, addi
tional fuel must be conswned to account for these losses. 
Some jurisdictions now regulate the 1ninin1wn efficiency of 
furnaces. In the case of electric heating, iliere are essentially 
no losses and tl1e efficiency is 100 per cent. Electric heat 
pwnps, on ilie other hand, have efficiencies over 100 per 
cent because they use electricity to extract heat from out
side air, ilie ground, or water. Lnproving ilie efficiency of 
the heating equipment reduces fuel use and cost, but wiili 
an increased capital cost. 
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The combination of heating load, fuel choice and equip
ment efficiency determines the annual cost of heating. 

Table 2 shows the formula for calculating annual heating 
cost and a sample calculation for a moderately sized, single
family home in the Toronto climate region, with an elec
tric resistance forced-air heating system. 

TABLE 1 

Energy Content of Heat Sources 

Heat Source 

Oil 

Natural Gas 

Propane 

Electric ity 

Wood 

Energy Content 
Metric 

38 .2 MJ/ L 

37 .5 MJ/m' 

25 .3 MJ/ L 

3.6 MJ/ kWh 

30 600 MJ/ cord 

Impe r ial 

l 40 000 Btu/g(US) 

l OO 7 Btu / ft ' 

92 700 Btu / g(US) 

34 l 3 Btu/ kWh 

26 000 Btu/ cord 

Conversion: 1000 MJ = 1 gigajou /e (CJ) 

TABLE 2 

Annual Heating Cost for Electricity 

Formula: 

An nuai 
Heating 
Cost 

Example: 

(electricity cost per unit**) 

(energy content per unit of 
electricity) see Table 1 

.075 ** 

(annual heating load)* 

(annual efficiency rating of 
heating system)*** 

92 000 MJ/y r* An nuai 
Heating = 
Cost of 
Electricity 

$1917 / year 
3.6 MJ/ kWh 1.0*** 

Assumptions for this example: 

The house is a sing le family home of 1 54 m 1 (approximately 

1650 sq. ft.) built between 1960 and 1989 in a Toronto 

climate zone (3646 Celsius degree days). lt has an annual 

heating load of 92 000 MJ or 92 CJ. 

** Electricity is priced at 7.51/:/kWh (including CST). 

*** The efficiency of electric resistance heating is 100%. 
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In the end, a homeowner contemplating a new heating 
system must balance the capital cost against the operating 
cost and make the best financial decision. Since annual 
operating costs (and the differences in operating costs with 
different technologies) are very significant compared to the 
capital costs, an investment in higher efficiency equipment 
is often very attractive. 

ENVIRONMENT 

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, spills and leaks during transportation, urban 
smog, acid rain problems, and global climate change-ail 
can adversely affect our environment. Each form of energy 
has a different impact at different points in the energy 
cycle. No form of energy is completely harmless, although 
the environmental impact of some sources of supply, such 
as passive solar energy heating, are relatively insignificant. 

Heating your home affects the environment in different 
ways, from gases leaving the chimney, to emissions at a coal
fired generating station, to flooding at a remote hydroelec
tric site. The overall environmental impact is determined by 
the amount and type of fuel your heating system uses. 

We can ail be environmentally responsible by being energy 
efficient. Sorne of the simplest and most effective ways are 
to improve insulation and tighten the bouse envelope, 
install setback thermostats, and improve your heat distribu
tion system. 

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

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

In short, there is no easy solution-but by buying the most 
efficient system with the most appropriate energy source 
for your area, you can make a major contribution. The 
simplest approaches are improving insulation and airtight
ness (while ensuring proper ventilation), installing a high
efficiency heating system, and operating and maintaining 
the system responsibly. 

PO LICY 

A number of provincial governments and electrical utilities 
are currently moving towards policies, or at least prefer
ences, concerning the choice of energy source for heating 
homes. This is because they are concerned about the high 
cost of building new electrical generating capacity and also 
about the environmental impacts of electricity generated 
from coal or heavy oil. In provinces such as Ontario and 
British Columbia, the electrical utilities and provincial 
governments are discouraging electric-resistance space 
heating except in certain applications. 

Before finally making your energy source choice, you 
might wish to check witl1 your local gas or electrical utility, 
fuel oil supplier, heating contractor, and provincial energy 
ministry for additional guidance. 
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Step 3. Selecting or lmproving Your Heat 
Distribution System 

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

FORCED-AIR SYSTEMS 

The most common type of central heating system used 
in Canadian homes is, by far, forced warm air. Among its 
advantages are its ability to provide heat very quickly 
and the fact that it can also be used to filter and humidify 
the household air and to provide central air conditioning. 

In addition, the furnace fan can be used year-round to 
provide continuous air circulation to each room, while 
better balancing the distribution of heat in colder months. 
But, forced-air heating systems have some disadvantages: 
the ductwork requires space, and can be expensive to in
stall as a retrofit. Air coming from the heating registers 
sometimes feels cool (especially with certain heat pumps) 
even when it is actually much warmer than the room 
temperature. The effect is much the same as the cooling 
action of a fan or a summer breeze which some people 
find uncomfortable. The ductwork that distributes the 
heat also carries the noise of the furnace to every room, 
and can circulate dust, as well as cooking and other odours, 
through the house. 

HYDRO IC HEATI G SYSTEMS 

Like a forced-air system, central heating with hot water 
involves a circulating system that delivers heat to the differ
ent rooms and returns the cooled water to the heating 
source (generally referred to in a hot water or hydronic 
system as a "boiler") to be reheated. 
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Hot water heating systems once had large boilers and used 
large wrought iron pipes and massive cast iron radiators, 
and many of these are still around in older homes. Now 
they use smaller copper piping, slim baseboard heaters, and 
small, more efficient boilers. Recently, CSA-approved plas
tic piping has become available as an alternative to copper 
piping for space heat and hot water distribution. 

Typical advantages are temperature regulation in each 
room, ability to provide domestic hot water and smaller 
dimensions of boilers versus forced air furnaces. Possible 
disadvantages are lugher installed costs and no capability 
for central air conditioning. 

Figure 1: Hydronic heating system 

Baseboard 
radiator 11 "-...,. 

Cast-iron 
<-------- radiator 

__.___ ___ Electric 
Boiler 

Courtesy of Ontario Ministry of Environment and Energy 

ÜTHER TYPES OF SYSTEMS 

Apart from the more popular types of systems noted above, 
others are also available. These include room heaters, radi
ant systems, and combination systems. 
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Room heaters provide heat directly into a room and do not 
have a distribution system as such. They are available in a 
range of sizes and fuel types. They provide temperature 
control in the space where they are located, and their 
installed cost is usually moderate. 

Radiant systems work tl1e way the sun does; they transfer 
heat directly without the need for a heat transfer medium. 
The systems can be used for room heating or spot heating, 
and usually permit temperature control of individual areas. 
They use electrical heating coils or hot water pipes buried 
in floors or ceilings, and radiate heat into the room. 

Your choice of heat distribution system may be limited 
by the type of distribution set-up that is already in place. 
Even though in theory it is possible to change from one 
type of system to another, it is likely to be an expensive 
undertaking. Your final choice will probably be based on 
the answers to one or more of the following questions: 

• How much will the system cost compared to other 
systems? 

• Will this type of system suit my lifestyle? Will I be 
comfortable with it? Do I want to have central air 
conditioning? 

• Is there a contractor available to install the system? 

• Is the system compatible with my energy source choice? 
Amenities such as central air conditioning, humidifica
tion and air cleaning require a central forced-air system 
with ducting, which is not provided by certain electric or 
non-electric heating options such as baseboard heaters. 

HEATING WITH ELECTRICITY -

WHAT ARE YouR SYSTEM OPTIONS? 

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

The five basic types of electric heating systems available in 
Canada are as follows: 
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• forced-air systems (which can be resistance heating, 
heat-pump or a combination of the two) 

• hot water systems 

• room heaters 

• radiant systems 

• combination systems 

Increasingly, homeowners with electric baseboard heating 
are looking to switch to another fuel or to a heat pump 
because of the high costs of electric heating. One major 
constraint is the lack of a distribution system. However, 
many are finding that air ducts for a central forced-air 
system, or pipes and radiators for a hydronic system can 
be installed at a cost which still makes the conversion 
financially attractive, especially in a bungalow or for the 
main floor of a two-storey bouse. 

Step 4 . Selecting Your Heating Equipment 

Once you have selected your fuel type and your heat distri
bution system, you can begin to consider your alternatives 
regarding heating equipment and efficiency levels. At some 
point in your evaluation, you will have to consider whether 
to upgrade your existing heating equipment or to replace it 
entirely. A number of things can be clone to improve its 
efficiency and general performance. 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: 

The Efficiency and Suitability of the Equipment 
Chapters two and three of this booklet discuss your options 
for electric heating equipment in greater detail. 

The Costs of Purchase, Installation, Operation and 
Maintenance 
Generally, the more efficient heating systems are also more 
expensive, and this must be kept in mind when considering 
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changes or new purchases. Y ou will want to make sure that 
the reduction in energy consumption and enhanced com
fort will return the cost of the improvement within a rea
sonable time. 

Servicing and Guarantees 
It is also important to know the type of servicing your sys
tem requires to keep it operating at peak efficiency, the 
price of parts, cost of servicing, and details of the guaran
tees that are provided, such as period covered and whether 
parts and labour are included. If you are uncertain about a 
particular mode! or type, you might ask the seller to give 
you the names of a few people who have had one installed. 

Energy Efficiency Standards 
The federal government has implemented energy efficiency 
standards for heating equipment and other energy-consum
ing appliances and products. Various provincial govern
ments have introduced energy efficiency standards, and 
other provinces have stated their intention to follow suit. 
Generally, these standards establish the minimum accept
able energy efficiency for specific types of heating equip
ment. Once the standards are in place, low-efficiency 
models which do not meet the standard will no longer be 
allowed on the market in that particular jurisdiction. 

Availability 
Depending on where you live, you may have some difficul
ty finding the type of furnace, boiler or heat pump you 
want. This is because the manufacturers' distribution net
works may not be fully developed for ail models in ail parts 
of Canada. Furthermore, it may be because certain models 
have become unavailable as a result of government mini
mum-efficiency standards. 

18 



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 OPERATION 

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 through the ductwork 
to the rooms, this type of system does not depend on natural 
convection to distribute heated air evenly throughout your 
ho use. 

The central furnaces for forced-air systems corne in a wide 
range of capacities-generally, from 10 kW to 50 kW. The 
heating elements, circulation fan, air filter, and control 
devices are contained in a compact cabinet. The equipment 
would be quite different if a heat pump was being used. 

Figure 2: Central furnace for an electric forced-air system. 
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If a new electric furnace is replacing another forced-air 
furnace, the ductwork from the existing system can gener
ally be used in the new system with very few changes. To 
ensure all ducts are tight, seal the joints with a special duct 
mastic (sealant). This should eliminate the warm air leaks. 
High temperature duct tape may work, although it tends to 
leak or degrade over time. If electricity will be your only 
energy source, unused chimney flues can be insulated, 
closed off, and sealed. Closing off the chimney flues can 
have an effect on drafts and humidity levels in the house, 
and will reduce heat loss. 

To accommoda te 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 from the 
furnace. 

• Upflow furnaces are best for basement floor locations. 

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

• Downflow furnaces are best for installations in mobile 
homes or on the main floor of houses on concrete slabs. 

Electric plenum heaters may 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 inserted into the hot air plenum of the heating 
system (the plenum is part of the ductwork immediately 
downstream from the furnace). The furnace fan blows air 
through these coils on the way to the warm air registers. 

NOTE: Any additions or alterations to an existing furnace 
involving an electric plenum heater must be done by qualified 
contractors. The furnace must then be inspected, usually by the 
local electric utility. 
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Maximizing Effectiveness in 
Forced·air Systems 

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

B ALANCING THE H EAT 

Uneven heat distribution is sometimes a problem. This 
can be caused by the Joss of warm air through leaky joints 
in the heating ducts, ductwork passing through unheated 
areas, or, most commonly, poorly designed ductwork (i.e., 
long narrow duct runs). As mentioned previously, sealing 
ail the joints will reduce the heat Joss. Ducts passing 
through an unheated area, such as a crawl space, should 
be sealed and then wrapped with. batt or duct insulation. 

Have a serviceperson examine and clean the furnace fan 
thoroughly, every two or three years . Dirt buildup on the 
curved blades can reduce the amount of air that is moved, 
and that will lower furnace efficiency. On a belt-driven fan, 
the motor should be oiled where possible and the belt ten
sion checked. 

The air fi!ter should be cleaned or replaced annually. 

HEATING COOLER R OOMS 

Rooms on upper floors or far from the furnace are some
times difficult to heat because of friction and other resis
tance to airflow in the ductwork. This problem can some
times be corrected by slight!y modifying the ductwork or 
by adjusting t!1e balancing dampers in the supply ducts to 
reduce t!1e airflow to t!1e warmer rooms and increase the 
airflow to the cooler rooms. Sometimes both of these 
adjustments are required. 

Balancing dampers are usually located in the round supply 
ducts, close to where they take off from the rectangular 
main heating duct. They can be identified by the small 
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lever on the outside of the duct. The position of this lever 
(or sometimes a slot in the end of the clamper shaft) indi
cates the angle of the unseen clamper inside the duct. 

If there is no such clamper at this end of the supply duct, 
you will have to use the one in the floor register. Start by 
closing the dampers in the ducts that supply heat to the 
warmest rooms (even if completely closed, they often will 
still supply some heat to these rooms). Wait a few days to 
see what effect this is having on overall heat balance, then 
make further adjustments as necessary. Such adjustments 
may reduce the total airflow through the furnace slightly, 
but this will be balanced to some extent by a slight increase 
in the temperature of the delivered air. 

A large reduction of the airflow could cause an undesirable 
increase in the temperature of the air inside the furnace 
plenum (especially if the system includes an air conditioner 
or heat purnp). It would be a good idea to have this tem
perature rise checked by your furnace service contractor 
during the next regular maintenance visit. 

For certain problems that can't be corrected by clamper 
adjustments, there are now drop-in electric fan units on tl1e 
market which are placed in the floor register to draw air 
into the room. As a last resort, some of the ductwork can 
be redone or the circulating fan and motor upgraded. 

Equipment for Electric Hydronic Systems 

DESIGN AND OPERATION 

Electric hot water or hydronic systems deliver heat to liv
ing areas tl1rough pipes and radia tors instead of through 
the ducts that a forced-air system uses. The central boiler 
uses electric elements to heat water, which is circulated by 
a pump through the pipes and then through the radiators 
or pipes in the floor. Radiators are usually installed along 
outside walls and under windows. 
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Figure 3: Central boiler for an electric hydronic system. 

Safety Valve Heatmg Elements 

The central boiler in an clectric hot \Vater heating system i 
compact. It heating element are immersed directly in the 
water (like an electric kettle). vVhcrc pace is limitecl, the 
boi ler can be installed on a basement wall, in a do et 
under a kitchen cabinet- it can even be hung from base
ment ceiling joists. 

If you are replacing a boiler in an existing hydronic y tem 
with a new electric boiler, you can probably u e the exist
ing heat distribution pipes. 

The heat cli tribution pipe in a hot water heating ·y tem 
\VÏll freeze as quickly a any other pipe containing water. 
If the pipes freeze, they will burst and can eau e serious 
damage to the hou e and its contents. It i important to 
cake a few precautions to prevent the pipe from freezing. 
Insulating the pipe will help thcm to retain heat longer, 
a well a gct more heat to the regi ter . In any case, it is 
alway important to kcep the heating system operating ac 
a level that will keep the water frorn freezing. 
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MAXIMIZING EFFECTIVENESS 

As with forced-air furnaces, there are everal way to 
improve the performance of hydronic heating sy tems. 

l.MPROVING REAT DlSTRIBUTION 

Old-fa hioncd gravity systems that circulate the water by 
natural convection (hot water is Jighter than co]d water) are 
less efficient than systems that use pumps. low heat circu
lation causes house temperatures to fluctuate noticeably, and 
it take a long time tore tore the temperature after a night
time setback. Also, a gravity system cannot circulate hot 
water to radiators or bascboard heater in ba ement living 
areas where they would be below the level of the boiler. Ali 
of the e problem can be overcome by adding a circulating 
pump, and replacing the open expansion tank in the attic 
with a sealed and pressurized expan ion tank near the boiler. 

BALANCING THE HEAT 

Balancing the heat delivered to different areas of the house 
i as important with hydronic heating a it is with a forced
air system. Radiarors are often fitted with simple manual 
valves that can be u ed to control the amount of water 
flowing tlu·ough them. Such valve can be used to vary the 
heat delivered to djfferent rooms in the ame way that bal
ancing clamper are used in a forced warm-air system. 

One device that can vary the heat output automatically is a 
thermostatic valve that can be set to control the tempera
ture in any room. Hmvever, tl1i ·will not work on radiators 
or bascboard heaters installed on what is called a " ede 
loop" system. In a 'series loop", the water must pass 
through ail the heating units on its way back to the boiler. 
If tbere i more than one loop in the ystem, some balanc
ing of the heat output can be achieved by adjusting the 
valves that control tl1c water flow through each Joop. The 
ame type of baseboard radiators are equipped with built-in 

air dampers which allow heat output to be regulated to 

ome extent. 
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Automatic Setback Thermostat 

The easiest way ta save heating dollars is to lower the tem
perature setting on your thermostat when possible. An 
automatic setback thermostat will adjust your home's tem
perature automatically. This thermostat has a mechanical or 
electronic timer that allows you to preset household tem
peratures for specific periods of the day and night. As a 
general rule , you will save two percent on your heating bil l 
for every 1°C you turn down the thermostat. 

The thermostat can be programmed ta 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 have it 
reduce the temperature during the day when the house is 
unoccupied, and raise it shortly before you return. For 
example, you could have the temperature set at 1 7°C when 
you are sleeping or not at home, and at 20°C when you are 
awake. 

Experiment with the unit after it is installed, until you find 
the most comfortable and economical routine for you and 
your family. 

If you have a hot water (hydronic) system, you can also 
reduce energy usage through zone contrai. With this sys
tem, thermostat-controlled valves on each radiator permit 
the contrai of individual room temperatures. A heating con
tracter can provide more information about zone control 
and can install all required equipment when the heating 
system is installed. 

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

Electric Room Heating Equipment 

B eau e r om heater are separately installed in each room 
in your hou e, they permit individual room temperature 
control. herm tat cont:rol are located in th unit it elf 

r mounted on a nearby wall. All ro m heaters ha e built
in c ntr l to pre ent overheating if airfl ' i re tricted. A 
wide vari ty f room heaters are a ailable atm derat cost. 
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The mo t common type of room heater i the permanently 
mounted and wired baseboard heater. Idcally, baseboard 
heaters hould be installed, unobstructed under \vindow 
on outside walls. Ba eboard heaters rely on the natural con
vection of heated air to circulate heat. They are available in 
different lengths which make them ea y to match to the 
heating requirements of a room. 

Figure 4: An electric-resistance baseboard heater. 

Individua] heating units, such as elecn-ic ba eboard heater 
normally require a dedicated electric circuit for each unit. 
Ea y in tallation of this wiring is a significant factor in the 
cost of a retrofit ystem. In new con truccion baseboard 
heating usually has the lowest first cost, but often has very 
high operating cost . 

If a ba eb ard retrofit installation i difficu1t or impossible, 
other types of room heater can do the job. Portable con
vection, radiant and fan-assisted units range from 500- to 
1500-watt ca1 acity and are available in rnany types shapes, 
colours, and sizes. Although they are mall enough to plug 
into regular house circuits, make sure that h use wiring can 
handJe the additional electric load. These units are most 
convenient where tempora1y warmth is needed. Portable 
units hould be considered as upplementary to the exi ring 
heating system, and may not be appropriate for vvet location . 
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Figure S: A portable electric room heater. 

Thermostat - :------

Cabinet model convection heaters can be mounted onto a 
wall or recessed into it. Wall insert units are similar, but are 
designed only to be rece ed into the wall . Both cabinet and 
wall units arc uitable for confined area such a hallway , 
enn·anceways, porche , landings and bathrooms. They can 
be used a either a primary or supplementary heat source. 
Sorne have a mall fan to distribute heat more quickly. 
Drop-in or floor insert units are designed for use in front 
of stairway floor-level windows or sliding gla d ors. 

Figure 6: A cabinet model convection heater. 

Thermostat 
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Figure 7: A floor insert unit. 

Other types of eJectric heater , such as oil-fi.lied rods quartz 
heater and duct heaters are also available. Check with a local 
distributor, your local utility, or a local contractor for more 
information about the e. Sorne products are designed as 
boo ter heaters for existing forced-air heacing sy'tem . The 
installation of duct heaters requires a qualified contractor. 

Equipment for "Combination Systems" 

Woon-ELE TRI 

\<Vood-electric combination furnaces are cornmon in rural 
area . They are similar in design to standard wood fur
naces. but contain built-in electric elements. The e ele
ments are activated onJv if the wood furnace cannot meet , 
the beating rcquirements of the home. Elecu-ic bascboard 
heaters can also be used to upplement a central wood fur
nace, a wood-oil combination furnace, or a woocl tove. 
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Figure 8: A combination wood-electric furnace. 
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ote: An electric plenum heoter cmmot be added to o forced-air 
wood funwce. 

ÜIL-ELECTRIC 

Oil-electric combination ystem con ist of an oil furnacc 
with factory-installed electric heating elements. The elec
tric elements upply enough heat for orne of the hcating 
sea on, with the oil burner providing heat during the colder 
period . 

Figure 9: An oil-electric combination furnace. 
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Another oil-electric combination option i to add an elec
tric plenum heater to an xisting forced-air oil heating sys
tem. In milder weather, the furnace fan an 1 plenum beater 
are us d to warm the hou e. During cold weather, higher 
electrkity co ts makc il the lower-co t heating ource. 
Dual energy rates exi tin the province f Quebec to 

encourage uch usage. 

Heat Pumps 

Heat pump produce u eful heat by tran ferring or pump
ing heat from one place to another. Since it normally takes 
le energy t0 tran fer heat than to generate it heat pump 
are often ery energy efficient. 

Although a heat pump i technically imiJar to a household 
re&igerator it can be used for bath heating and cooling. ln 
the summer it remove heat fr m the air inside the bouse 
and transfe it utside much like a conventional air c ndi
tioner. ln the winter, th heat pump perate in r ver e 
removing heat from the cold outside air or ground, and 
tran ferring it inside the hou e. 

Residential heat purnp are clivided into two major groups: 
air- ource (' air-to-air") and ground- urce. Each type will 
be briefly de cribed here. For more information, refer to a 
companion booklet in this erie entitled He11ti11g rmd 

Cooling with n Heot Pump ( ee page 42 for ordering infor
mation). 

AIR-SOURC H AT PUMP 

A typicaJ re identia] air- ource heat pump resemble a re i
dentia] central air conditioner. In fact the only difference 
betw en a heat purnp and an air conclitioner i the heat 
pump s ability to rever e the flow of refrigerant o that the 
equipment can pr vide heating in the winter a well a 
cooling in the urnmer. ven c Id aü· contains heat. 
Becau e heat is absent only at absolute zero (-273°C) heat 
pumps can operatc even during the coldest Canadian winter. 
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However, both effidency and capacity decrea e with lower 
outside temperatures. 

'Mini-spJie' heat pumps, whi h have a small air-handler 
mounted on an inside wall to upply heating and cooling to 
a ingle room, have rcccntly become available. These sy -
tems do about the ame job a a window air conclitioner, 
but are much quieter and have lùgh cfficiencies. However, 
they can be expen ive to buy. 

Figure 1 O: An air-source heat pump during the heating cycle. 
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low-ternperature 
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Pressure Compressor H1gh-pressure, H1gh-pressure. 
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liqu1d va pour 

Because the output of air- ource heat pumps decline ·with 
decreasing outdoor temperature, the house' heating load 
increa e . Thu , air-source heat pumps are normally 
eguipped with upplementary or auxiliary heating equip
ment, such a electric plenum hcaters, or oil or ga -fire<l 
furnaces that can "top up,, or replace the heat output of the 
heat pump in order to mcet the heat load of the bouse at 
colder ternperatures. 

The actual performance of heat pump y tems i indicated 
by its ea onal coefficient of performance ( P). The ea
onal COP i the amount of heat delivere<l, divided by the 

amow1t of electricity consumed by the heat pump and its 
bad .. '1..lp heater over the wholc heating season. \i\Thile the 
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"nominal" COP of a heat pump system might be 3.0> the 
actua1 seasonal P more typically average 1. in outh-
ern ntario and lowcr in coldcr rcgions. The actual sea-
onal COP i dcpenclent on local climate with higher values 

in milder climates where the backup heating system does 
les of the sea on's heating. 

GROUNO-SOURCE HEAT PUMPS 

(EARTH-ENERGY SYSTEMS) 

Ground-source hcat pump are different from air-source 
heat pump in that the medium from which the heat is 
extracted is the ground or underground water, in tead of 
air. For dus reason, ground-source heat pumps have corne 
to be known a earth-energy ystem ESs). 

Since the temperature of the ground or ground water is 
much higher than the am bient air temperature in the win
ter aJ1d is fairly constant, the seasonal COPs of these heat 
pumps are rnuch higher (2.5 to 3.5) than the COPs of air
source heat purnps (1. ). Unlike the air ource-heat pump> 
the output does not fall with colder outside temperaturc . 
Thu , in colder climate , earth-energy sy tem are more 
effective. 

T he New Technologies 

In recent year the hcating indu try ha concentrated more 
on oil and natura1 gas heating sy tems than electric ones. 

evcrtheless, there have been some developments in elec
tric heating, in addition to ground-somce heat pumps. 

ELECTRIC THERM L STORAGE 

Electric thermal storage (E ) heating was developed in 
Europe in the 1940 , and was intro<luced to the U .S. mar
ket in the l 980s. his type of pace-heating system is capa
ble of providing all of a home's heating reqwrements by 
storing heat produced during the night, when many utili
ties offer lower time-of-use or off-peak rates. Most of the 
ETS systems now available can provide 24 hours of on
peak heat from as little as eight hours of off-peak charge. 
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There are four basic ETS space-heating system available 
for homes: central torage, room torage, slab storagc and 
warm room concept. They all operate on the same ba ic 
principle. A centra l electric storage furnace consi ts of a 
storage medium (usually calle<l the core) and contrais, 
which sen e when a charge i required for the off-peak 
period. Elements within the storage core heat ceramic 
bricks, crushed rock or water to a predetermined tcmpera
ture level to provide the heating requi rements for the 
entire on-peak period. Room torage units are maller ver
sions of central ET furnaces, and upply the heating fo r 
inclividual rooms. T hey corne in a variety of size from 
2 to 7.2 kilowatts. Larger rooms in the home may reguire 
more than one storage heater. 

T he e system can offer saving of up to 30 percent on 
heating costs, if there are significant off-peak (night) elec
tricity rates. 

Condensation Problems 

Electrically heated homes may experience problems of high 

humidity because they lack a chimney, and therefore have 

lower rates of air exchange which rid the house of moisture. 

Heavy condensation on the inside of windows, damp ceilings 

and mould growth are indicators of too much moisture. If this 

is not corrected, serious structural damage can eventually 

occur. lndoor condensation problems can be solved. Because 

most of the humidity indoors cornes from regular household 

activities (such as showering and cooking), your first step 

should be to reduce the amount of moisture from these 

sources. You can do this by using lids on pots when cooking, 

keeping showers short, and ensuring that your dryer vents to 

the outside, etc. You should consider installing exhaust fans in 

the bathroom and kitchen, and using a dehumidifier in the 

house. Dehumidifiers can be freestanding or attached to a cen

tral forced-air furnace. As a last resort, you should speak with 

a contractor about install ing a heat recovery ventilator (HRV) 

that will increase ventilation and decrease humidity without 

wasting energy. 
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lMPROVED THERMOSTATS AND FANS 

More sophi ticated elecn-onic and self-tuning thermostats 
are also being developed. These are very sensitive and help 
reduce the tcmperature "swmg" &om an average of 1.5-
4"C to 0.5-1°C. They ensure that the central furnace or 
electric baseboard heater "kicks in" and shuts off as close to 
the required temperature a possible. ~ nergy avings &om 
these advanced mechanisms can vary frorn zero to perhaps 
ten per cent of seasonal energy consumption for certain 
systems. 

More efficient furnace fans and motor for forcecl-air sys
tems have been developed and are widely available. They 
"•'ill improve the overall efficiency of your system. 

3. ACCOMMODATING THE 

ELECTRICAL LOAD 

If you are planning to heat with electricity, it may be nec
essaiy for you to upgrade or adjust your home's electric 
service in order to cope wjrh the additional load. Two basic 
approaches are described in this chapter. 

Electrical Service Panels 

If you're not heating with electricity at present, your home 
probably has a 60A or 1 OOA electrical ervice. If you decide 
to change to electric heat you may have to upgrade your 
home's electric service to 200A or more. 

Upgrading an eJectrical service involves replacement of: 

• the elect:rical service panel (fuse box or breaker panel) 

• the three heavy wires that upply electricity to your 
home and their housing 

• the meter base and receptacle 
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If you are building a nev.r bouse, consider installing a 200A 
service no matter what type of heating system you are con
sidering; this could avoid costly service upgrading in the 
future. Your utility can assess consumption of electricity 
and future needs, and normally has the final authority in 
determining a home's ervice capacity. 

Figure 11 : Typical electric service installation 

Mast _____ _ 

Meter------11 
Anchors ____ _ 

Electnc service 
entrance -----~:=::-. 

A central elecu·ic furnace will require its own s~1tch, sized 
in accordance with the furnace output and usually mounted 
beside the main service panel. 

Your local electrical utility hould be consulœd before any 
work bcgins. Either you or your elecu·ical cona-actor must 
obtain a permit from the appropriate authority before any 
alteration to electric w.iring is undertaken. Sorne utilities 
also providc preci e infon1iation on cost and installation. 
The installation should be inspectc<l upon completion. 
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Load Management Devices 

Equipment is now available to manage the extra load 
placecl on a standard (1 OOA) clectric service whcn an elec
a·ic heating system is added to a household. These load 
management devices can be applied to any elcctric heating 
system but are use<l primarily with electric plenum heaters 
adde<l on to an oil system. Sensors on the wires supplying 
electricity to the house monitor the amount of elcctricity 
uscd. Eleca·icity pas ing through these \\'Îrc sets off a low
level electric current in the sensor. As house demand riscs 
and fall , this current will fluctuatc accordingly. 

For instance, if the arnount of electricity uscd in a house i 
heavy- say when the water heater, stove and dryer are ail 
in operation at the same rime- the device re tricts the 
amount of current allowed to reach the heating elements of 
the heating system. This prevents an overloaded demand 
on the house' eleca-icity supply. (In a system using a 
plenum heater, the load monitor compensates for an 
i ncreased household demand for elcctricity by temporarily 
switching off one or more of the plenum heater' ele
ments.) Then, as appliances are turned off, the sensor 
responds by allowing more electricity to flow to the heat
ing system (or by witching the plenum heater's elemcnts 
back on) up to the full capacity required. Except for water 
heater and dryers, nearly al l of the electricity use<l by 
household clectric appliances ends up as heat- which com
pensa tes somewhat for a slighcly lower output by the heat
ing system. 

Load monitors may eliminatc the need for upgrading to a 
200A service. In some provinces, however, electrical utili
ties may find thesc <levices unacceptable. Be sure to check 
with your elcctrical utility if you're considering using this 
kind of equipment. 
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4. THE MECHANICS OF 8UYING, 

INSTALLING AND MAINTAINING 

A SYSTEM 

Buying Electrical Space-Heating Equipment 

You can't shop for a heating system the way you shop for 
a camera or a pair of shoes. There are no furnace stores 
where the different makes and models can be examined, 
cornpared, and priced. To get first-hand information on 
the different make and models available, you will have to 
contact a nurn ber of heating fim1s. Ask them for the manu
facrurer ' illustrated sales literature on the equipment they 
sell and install . You should also contact the local disn·ibu
tor, electrical utility or contractor for assistance and infor
mation. Your local utility can provide information on the 
cost of purchasing or renting, installing your sy tem, and 
the estimated seasonal heating costs associated with the 
type of equipment you plan to use. 

If you have decided on a particular type of equipment, check 
the literature careftùly to see if it describes the featmes you 
are looking for. Look, too, for the efficiency rati.ng. 

Having an Electric Space-Heating 
System lnstalled 

If you decide to use an elecn·ic heating system, you will 
have to hire a licensed electrician to install it. he first step 
is to a k local electrical or heating contractor for estimates. 
Estimates should include the follov.~ng items: 

• The total co t for all necessary work. 

• An itemized listing of all work included in the bid, uch 
a removal of existing heat:ing eqtilpment and alteration 
or replacement of the main ervice panel and ervice 
entrance; the cu tomer portion of alterations to service 
wire above or below grade to the transformer pole and 
transformer pole replacement (sometimes the responsi
bility of the customer in rural area ). 
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• A rough diagram ho\\'Îng the layout of <my ncw wiring 
and the location of heating cquipment. 

• A statcment that dearly definc who is respon iblc for: 

- ail necessary permirs and payment of relatecl fces 

- on-site inspections by the utility 

- alteration to the transformer or related outsidc 
equipment that ha to be donc by the utility 

- aJl related costs such as subcontracts ·with tradespeoplc. 

• A statement that include when eleco·ic scn-ice will be 
intcrrupted and for how long, how rnuch of the existing 
equipment ,,.ill be used, and when the job wi1l be com

pleted. 

• A schedule and method of payment. 

Consider additional upgrading or improvemenrs to house 
wiring whilc this work i being clone. The provision of split 
reccptacle to kitchen counter area , an electric stove rccep
tacle, outside lighting, and draftproofing of receptacles in 
outside wall may be possible and relatively economical, 
while the ·work on the heating sy tem is being completed. 

You should get severa) estiinates on the work to be 
clone. vVhen you are comparing these estimares, cost will 
be an important factor, but there are other considerations. 
Some contractors rnay be more cooperative and, con e
quently, better at explaining what has to be clone. Others 
may use higher quality components or may sche<lule the 
work to your converuence. 

Ask conu·actor for the names of homeowners for whom 
they have clone similar work. The Better Busine s Bureau 
will know if the contractor i a member and whethcr any 
rccent complaints have been filed. Yow· Chamber of 
Commerce or Board of Trade may also be able to help. 
Don't hesitate to a k for a clear explanation of any aspect 
of the work before, during or after installation of your 
heating system. 
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[n mo t provinces, if wiring ha becn upgraded, a service 
panel replaced heating equipment added, or load manage
ment dcvices in talled, the w rk must be in p cted by the 
utility, municipality or province. he c ntractor hould 
have th e in pecti n clone before the circuit are cner
gized or wirino- i hidden behind walls. 

Maintaining Your System 

In general electrîc re istance heating sy tem require rela
tively little maintenance and they tend to la t for a long 
cime without requiring replacement. 

Maintenance by c ntractors i usuall Jimited to the replace
ment of broken electric heating elemcnt in central electric 
funnce or ba eboard heater . Owners can improve the 
performance of their heating sy tems by vacuuming the 
element on any baseboard heaters and by replacing filters 
in electric forced-air furnaces. 

CARE OF H Dr TRIBUTI01 Sv TEM 

If you have a forced-a ir system, remove bstruction from 
ducts warm air register , and cold air returns so that air 
can move freely around the system. eal all joints in the 
ducting, and consider insulating all expo ed warm air duct . 

1f you have a hydronic ystem ther are a~ w thing you 
can do to maintain your y tem: 

• insulate hot water pipe 

• once or rwice a year bleed air bubbles out of radiator so 
the can fill with water 

• vacuum the radiators 

• check to see that the level f water in the expansion tank 
is bel w flood le el 

• oil th circulating pump (according to the manufactw·
er's instructions) 

• allow air to flow frccly around radi:.itor 
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If you ar planning to be away from your home for an 
extended per]od, arrange to have a neighbour check your 
bouse every day to en ure that the heating sy tem i oper
ating. If the sy tem fails, a heating contractor mu t be 
notifi d immediately. 

BILLING 

Billing for lectric heating i handled by your local elecn·i
cal utility and appears a part of your total household 
electric bill. Rather than having higher bill in the winter 
month , you can ften arrange for equal billing fr m your 
electric utility. 

5. ELECTRIC WATER HEATERS 

A:fter the space-heating system domestic water heaters 
con urne the second-largest amount of energy in mo t 
Canadian hou e . Depending on the bouse type and n the 
numbcr and life tyle of the inhabitants hot water con-
urnption may account for more than 20 per cent of total 

annual energy consumption in the bom . Niany anadian 
home have electric water heaters to supply hot water for 

household use. 

An el ctTic water he3ter usually con i t of a tank, ther-
mo ta , two el ctric resistance elements (which are sub
merged in ide the tank) and inlet and ourlet pipe for cold 
and hot water respectively. Interna! thermo rats regulate 
the temperature of the water. Tanks are typically in ulat d 
on the exterior with minerai w lin ·ulation and lined on 
the in ide with a thin epoxy or ceramic gla layer. \.Vhen 
h t water i needed, the elem nts ar activated, which then 
heat th water until it reaches the correct temperature. 
E sentially, elcctric hot water heaters are large closed electric 
kettles. Water temperature i generalJy maintained at 
bet:ween -l9°C (120°F) and 60°C (140°F). 
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The ubmerged elecrric resi tance heating elemcnt found 
in water hcaters arc very efficient, pr \~ding about 99 per cent 
of the available heat to the surrounding water. en o, 
older water heating sy tem lo e nsiderablc heat a 
a result of standby and distribution losses. 

Certain modifications can help to save energy and dollars 
with water hcatcrs. An cconomical wa t reduce the e costs 
i to wrap an insulating blanket around the t rage tank. 
These are easy to install and very cost-effective. H wever, it 
is exn·emely in1p rtant n t to in ulate ver any control or 
wiring. Follow the manufacturer' in truction . 

External thermostats allow the homeowner to lower the 
temperature of the water according to need, and al o permit 
the heater t be switched off when n tin u. e. 

Thermal o-ap are "low te h" device that ca.i1 be fitted to 
the tc.mks, and reduce energy consumption by r ducing 
convection in the attached water pipes. 'Bottorn boards" 
Ca.Il be placed beneath the water heater to reduce conduc
tive heat Joss t the floor. 

Consicler installing one of the new, higher efficiency elec
a·ic water heater to maximize your cnergy saving . The e 
reduce heat 1 by u ing more insulation around the tank 
and hot water distribution pipes. 

Hot water can also be provided by a heat pump e/ectric water 
heater. This i often a ground- ource heat pump with an 
additional con<lenser or h at exchanger. F r further infor
mation, rcfer to ur booklet Heati11g a11d Cooling witb n 
Heat Pump. 

otc that electric water heaters are co ered by exi ring and 
propo ed efficiency ta.Ildard in arjou parts of Canada. 
The e gllidclines will help you choo 'e the most efficient 
y tern fi r your need . 
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6. NEED MORE INFORMATION? 

FREE HOME ENERGY PUBLICATI ONS 

N atural Re ource Canada (NRCan) ha many publications 
that can help you under tand home h ating sy tems home 
energy use, rransportation efficicncy and what you can do 
to reduce your energy cost whi]e increasing your comfort. 

WAN T TO DRAFTPROOF A N D R EDUCE YOUR 

ENERGY UsE? 

Keeping the Heat ln is a guide to al l aspects of home insula

t ion and draftproofing. Whether you plan ta do it yourself or 

hire a contractor, this l OO-page book can help make it easier. 

Enerfacts are informative, easy-to-read fact sheets that look 

at specific aspects of draftproofing and reduc ing energy 

consumption. They can help you sort out the materials and 

procedures invo lved in determining where your house loses 

energy and w hat to do about it. 

How ABOUT HOME H EATING SYSTEMS? 

If you are interested in a particular energy source , you may 

find NRCan's booklets on heating with gas, oil, heat pumps, 

wood, or solar hot-water heating helpful. 

••• AND CONSUM ER' S GU I D ES? 

The Consumer's Guides can help you choose energy-efficien t 

items such as office eq uipment, househo ld appl iances, 

light ing products , windows and doors, a resale home, or an 

R-2000 home. 
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••• AND ENERGUIDE DIRECTORIES? 

The EnerGuide Program is des igned to help you choose 

energy-efficient products that use the least amount of energy. 

The EnerGuide label, wh ich is affixed to household appli

ances and room air conditioners, helps you choose t he most 

energy-efficient models. Directories are published each year 

t hat list the EnerGuide ratings of major electrical household 

appliances and room ai r cond itioners . 

••• AND TRANSPORTATION EFFICIENCY? 

The Car Economy Calcu/ator helps you determine you r vehi

cle's fuel consumption. The annual Fuel Consumption Guide 

lis ts the fuel consumpt ion ratings of most new vehicles so ld 

in Canada. Information is also available on fuel alternat ives 

to gasol ine and diesel (i.e., propane, natura l gas , ethanol 

and methanol). 

To receive any of the free publications listed above, 

please write to the following address: 

Energy Publicat ions 

c/o Canada Commun icat ion Croup 

Ottawa, Ontario 

K l A 059 

Facsimile: (8 1 9) 994-1498 

P/ease allow three weeks for delivery. 
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