Conserve Energy and Save Money

s Performed the Wright Way

Are your energy bills too high? Is your home notamfortable as you want it to be? Do you wantdatbre
to protect the environment? Do you have teenaddrsrae giving your hot water bill a beating? Whateyour
situation, this will help you to find a solutionat's right for you. This guide is primarily aimetdfeomeowners
who are thinking of upgrading or replacing theimfels existing heating or cooling systems. It alsatains
useful information for people who are having a hdmoét for them, and for those who want to redulceirt
energy consumption in general.

While builders generally offer a standard heatimgheating/cooling package, upgrades to more efficie
equipment might be available. Familiarity with tthéerent systems, fuel options, their comparapviees and
operating costs will help you to review upgradeiam with your builder. Remember to also ask yauitder
about other energy efficiency upgrades, which @ge from extra insulation to a complete R-200@Hc=at
home. Before being R-2000-certified, each homevaluated and tested to ensure a high level of gnerg
efficiency has been designed and built into it.r€here both financial and environmental benefitsdieserving
energy and using it wisely. To help you conservenewmore, this will also direct you to resourceg tiaan help
you reduce energy consumed for purposes beyonthgeatd cooling your home.

A Wise Choice

The options presented will help you to select imgaind cooling systems that meet the needs of ymih
lifestyle and your check book. Besides the obvisasgings for you that occur by lowering your constiom
by reducing demand for energy through conservatbonin the case of electricity, even from shifting
consumption to times of lower demand, together arelower the market price for the energy that issconed.
The advantages of investing in energy efficiengndronly felt within your family budget— they arealized in
the cleaner environment that goes hand in handmte efficient systems and the wise use of energy.

Before You Start

Putting an energy-efficient heating system intoraftgl, poorly insulated house will reduce your eyebills.
But you'll notice a more dramatic saving, and ewveake yourself more comfortable, if you also makeryo
entire house more energy efficient. How? Here amesideas...

« Weatherstrip and caulk to seal air leaks. You mayehto replace uncontrolled sources of air with
designed sources to ensure proper ventilation.

« Increase insulation levels where appropriate (& the attic or walls) to reduce heat loss inter
and heat gain in summer.

« Open drapes on south-facing windows on sunny witegs so that the sun’s energy can help heat your
home, and close them in summer to help keep yomehmol.

« Choose energy-efficient products when replacingdavms and doors.

By making your house more energy-efficient, youativg and cooling systems will work less, and yoaym
reduce the capacity needed when you replace ystersg, which means more savings for you.



Why Energy Efficiency Matters

It's good for your budget, your comfort and our rarment. Each year you spend hundreds of dolarseat
and cool your home and to heat your hot water.rByailling energy-efficient equipment, which givesuythe
same comfort for less energy, you can lower thestsc Furthermore, the lower you can make yourgner
costs now, the better off you will be should engpgges go up — and conservation reduces upwasspre on
energy prices.

Whenever fuels are burned — in your home, in a ige¢ing station to produce electricity, in vehicles

elsewhere — carbon dioxide, nitrogen oxide andhsulglioxide are released. These emissions congritout
environmental concerns including smog, acid raith @imate change. Reducing energy use lowers tliata

of these emissions and their impact on the enviesimYou can help by practicing energy efficienayd a
conservation not only in heating and cooling yoamle, but everywhere at home, in the workplace angur

transportation choices. Many factors can affectryanual energy bill such as size and locationoafrjnome,

early variations in weather, efficiency of your face and other appliances, thermostat settingspeuwf

occupants, and the local cost of energy.

Are you serious about how to go about cutting youheating and cooling costs?
Follow these steps:

« Where appropriate, improve the insulation and @aliag in your home.

« Use this guide to help you decide what kinds ofnges to your heating and cooling systems will be
right for you.

« Consult with a registered heating/cooling contracad your fuel supplier before making a final
decision.

Heating Units and Controls
There are four common types of heating units:

« A furnace provides heat through a forced air tstibn system.

« A boiler provides heat through a hydronic distribntsystem. (Hydronic systems are also referreasto
hot water systems.)

- A space heater supplies heat directly to the rodwerevit is located.

« A heat pump extracts heat from the air, ground atewoutside the house and usually delivers ituino
a forced air distribution system.

Most heating systems need air for combustion. Fagsigboilers and space heaters that burn fuelsaneagdply
of air to be able to burn properly, and a venthe tutdoors so that combustion gases can escapetliie
house. Electric heaters do not need to be ventaehbdstion is a two-step process: air in, and gases

Airin

In the past, there was usually plenty of air legkimo a house to keep the furnace, boiler or stawaing well.
Modern homes, however, are better sealed and ugeolled ventilation, rather than uncontrolled lagk, to
provide greater comfort and energy efficiency. \$ethiat supply air for heating units should nevebloeked.
It is important to ensure that there is an adeqgsafly of combustion air available, even when othie
exhausting equipment is in use.



Gases out

Venting used to be done through a chimney. Todawelwver, many models of natural gas, oil and propane
equipment can be vented by pipe directly throughwhll, which greatly simplifies installation. Rembker that
combustion gases cannot escape from your homesupbes provide air to replace them. That's why vemti
problems can often be traced to air supply problems

Controls

The indoor temperature is automatically controlbyda thermostat. Two important considerations acation
and type. Central systems are normally controllgdabsingle thermostat. To achieve proper tempezatur
control, the thermostat must be located in an avbare it will sense the “average” indoor tempermtur
Locations exposed to localized temperature extrefmetside walls, drafts, sunlight, hot ducts orgsipetc.)
should be avoided.

Different types of thermostats are available. Bagies maintain a fixed indoor temperature. Howgyeu can
reduce your heating costs by installing a set-tihekmostat which can be programmed to automatidaixer
the temperature when no one is home or everyoinebisd, and then warm up the house before youaetelor
wake up. Savings will vary, but a set-back of 38€dight hours daily could reduce your heating £bst5%.

Where space heaters are used, each unit will lizelyndividually controlled by its own thermostawhich is
usually the basic type. This allows you to keepsaauareas at a lower temperature than those avaatoyuse.

A word about ... air Quality:
Air pollution can sometimes be worse inside youmkahan outside. As you increase the air-tightioég®ur
home, you must also keep air quality in mind

Recognize sources of pollution in your home:

Air-borne pollutants are wither biological (moldusi mites, pollen, animal dander) or originate frother
sources (gases or chemical particles released hyishings, carpets, construction materials, unwente
appliances, renovation activities including dustirlead paint, poorly maintained heating systeramidifiers
and dehumidifiers

Your heating system:

All heating systems and other equipment that bust five off combustion gases. Occasionally, aiporof
these gases might “spill” into the home insteaehdfausting to the outdoors. If you suspect a propésk your
fuel equipment supplier to check for combustionsaipply or upgrading or replacing equipment. Yoausth
have a working carbon monoxide detector. They ake mandatory in many situations. Wet firewood bitaug
into the home to dry can both introduce and suppait growth. Wood should be stored outside urgédded.

Is your home well vented?

If you are planning to make your home more airtigie sure to check into the need for improved iladiun.
A mechanical ventilation system is a must for arsll\sealed home. A heat recovery ventilator goetep
further and provides more energy-efficient venitlatoy reducing heat loss as outdoor air replacésar air.



Distribution Systems
There are three types of distribution systems.

« A forced air system circulates warmed or cooledchenund the house through a network of ductssti al
provides a means of distributing ventilation air.

« A hot water (hydronic) system distributes heat tigto hot water pipes and radiators.

- Space heaters, though not technically a distribusigstem, provide direct heat to the room in which
they are located.

It is important that a distribution system is prdpelesigned, installed and operated to ensure maxi energy
efficiency and comfort levels. Try to avoid placiagy part of your distribution system outside ofiybome’s
insulation. This is sometimes done as a simple dgnb@ a routing problem, but there is always sormat thoss
through the wall of any distribution system. Ibistter that any losses heat (or cool) you rathean glour attic.

Forced Air

Registers in each room can be adjusted to corftechir flow. Return registers draw air from thenmmothrough
separate ducts back to the furnace to completeyitie of air flow through the

house. Leaks in forced air distribution systems @ften ignored because they normally do not cause a
obvious damage, but it is important to avoid/eliaten such leaks. Leaks will affect a distributiorsteyn’s
ability to provide comfort in all areas of the heusand leaks in some parts of the system can result
significant energy loss and/or condensation-reld@dage which may be hidden from sight.

Hot water (Hydronic) Heating

Distributes hot water from a boiler to radiatoreneectors or under-floor heating systems in eacdmroln
older homes, large cast-iron radiators are comrivtwdern systems feature smaller boilers, narrowngi@nd
compact radiators that can be regulated to protgdegerature control in each room. Under-the-floeating
systems can be built into the floors of new andtaxy homes.

Space heaters

These have no central heating unit or distribusgstem. Instead, individual space heaters — suchvasod
stove, electric baseboards, radiant heaters oetseéieled with oil, natural gas or propane — sypm@at
directly to the room. For safety, all space heagxsept electric ones need to be vented to thadeutén
appropriately sized space heater can supply soatedall parts of a home if the design of the hath@ws for
natural distribution of heat from the heater logatiin most cases, more than one unit is requimecbmply
with building code requirements, but multiple uratw you to vary the temperature around the house



Energy Sources and Equipment Options

Natural gas
Furnaces in forced air heating systems, boiletsoinwater systems, fireplaces and space heatersectueled
by natural gas. It is delivered to your house tigtoan underground pipeline. (It is not availablsame areas.)

Propane

Most equipment fueled by propane is similar to fia@led by natural gas. In many cases, the onkerdihces
are one or two small components that can ofterhbaged by a registered

contractor to convert a unit from one fuel to thieen. Propane is delivered by truck and storedtam& on your

property.

Gas equipment

Because of their similarities, natural gas and anapheating equipment are discussed together.efime“gas”
refers to both natural gas and propane. The cosheftwo fuels differs, so remember to check fostco
comparisons.

There are three main types of gas furnaces:

- conventional (with a seasonal efficiency range®f®b68 per cent)
« mid-efficiency (78 to 82 per cent)
« high-efficiency (90 to 98 per cent)

Gas boilers have similar ranges of seasonal efiligie

Older conventional gas furnaces and boilers

Some older furnaces and boilers, which are no lopgeluced but are still in use, require a contusulner in

a masonry chimney or a metal “B” vent chimney. Tiher is needed because the combustion gases ©ontai
water vapor which condenses on masonry and cawdesadation over time. About 35 per cent of thathe
from the fuel goes up the chimney with these models

Mid-efficiency gas furnaces and boilers

These models remove more heat from combustion gastst less heat escapes when the gases aresedcau
and efficiency is improved. Depending on the ciretances, they might be vented through a wall auin a
chimney.

High-efficiency (condensing) gas furnaces and boite
These models extract so much heat from combustsegyin order to achieve their efficiency, thaytb@n be
safely vented through a narrow plastic pipe thasrinrough the wall.

Gas-fueled fireplaces

Gas fireplaces are sometimes used to provide dpateng, though they are often chosen for aesthedisons.
There can be significant differences in energycedficy from one model to another, and the effeaifieiency
of some types can be significantly affected by llbay are used.



oil
Oil furnaces and boilers have a burner, a heatangdgr and a blower or pump. Oil is delivered bgkrand
stored in a tank, which is usually located in tagdment.

Older conventional oil furnaces and boilers

Older, conventional oil furnaces and boilers witstandard burner have a seasonal efficiency géneaalging
from 60 to 70%. Like older, conventional gas fumgeand boilers, they are no longer produced. Hory@van
existing model that is working well, the seasorfitiency can be improved by replacing the burndthva
flame retention unit — usually a more cost-effeetstep than replacing the entire furnace.

New oil furnaces and boilers
A typical new oil furnace or boiler has a seasaféitiency rating generally ranging from 78 to 8érent.
Many of these units can be vented through the wall.

Oil stoves
There are free-standing oil space heaters witlsiblei flame now available. There are no efficiestandards
for these products.

A word about ... upgrading

An older oil furnace or boiler can often be upgrhde more than 80% efficiency. The first step isking a
decision about a possible upgrade or replacemegbwf oil furnace or boiler is to have a qualifisérvice
technician measure its steady-state efficiency. f@ohnician can explain what could be done to mmee
efficiency and maintain safe operation. The tedhniccan also estimate life expectancy of the exgsti
equipment, the costs of an upgrade and the casptdcement with all new equipment

Electricity

Electric resistance systems can consist of a ddatreace or boiler connected to an air or hot waistribution
system, radiant panels embedded in the floor dngeor a baseboard space heating system. Eldgtatso
powers heat pumps. When electric resistance heetinged in a new home, including as a back-ugifoair
source heat pump, the building code requires thisdto be built with higher minimum levels of irestibn.

Heat pumps

A heat pump is usually an electrically-powered eysthat can either heat or cool by transferring frean one
place to another. During the heating season, awap extracts heat from either, the air, groundvater
outside the house, and transfers it indoors. Instiremer the direction of the heat flow is reversedracting
heat from indoors and transferring it outdoorsptovide air conditioning. Because they satisfy bhssantial
part of your heating needs by utilizing alreadyikde heat, rather than consuming electricity ¢ograte all of
the heat you need, heat pumps are significantlyeratiicient than electric resistance heating.

There are three main types of heat pumps
« air source heat pumps

- earth energy systems
« bivalent heat pumps.



Air source heat pumps

These most commonly-used heat pumps can providdeltooling requirements of a home and most of the
heating needs, but they require an auxiliary hgasource during very cold weather. This can beeeitin
electric resistance or a fossil fuel unit.

Earth energy systems

Also known as ground source heat pumps, thesemsgdtansfer heat from the ground, ground wateudase
water and use it to provide home heating. For sunuoeling, the process is reversed. If desiredtheamergy
systems can be equipped to provide domestic harwatar round. Electric resistance heaters maydtalied
to provide supplementary heating for the coldegsdahey normally utilize much less electric remnste heat
and offer significantly higher efficiency than awmurce heat pumps.

Wood

Some households use wood as their main fuel but Bxae use it as a supplementary source of headt bfo
these households are outside large urban area® Wrarood is usually less expensive than othelsfuehe

most common approach to wood heating today is alvstmve or high-efficiency fireplace installed iretmain

living area of the house. If the house is mediurediand relatively new, this kind of equipment gaovide

almost all the heat needed.

If you have an existing masonry fireplace, a hifficiency fireplace insert could be a good optiémd many
models offer the pleasure of a visible wood fire.

Older or larger houses may need the additionalirigegdower offered by a wood-burning furnace. If you
present heating system is a forced air furnaceused a more costly fuel, you might want to consisteadd-on
wood furnace. It is installed beside the existimgfice and the duct work is modified so that it lsarshared by
both furnaces. Combination wood/oil or wood/elecftirnaces are options for new or replacement syste
Stoves that burn pellets made from wood or agucaltcrops such as corn kernels are also availBeliets are
automatically fed into the burner and the housedrolsimply dials in the required temperature on the
thermostat.

When shopping for wood-burning equipment, visit esal/ wood heat retail stores and discuss appliance
selection, location and installation with a knovgedble salesperson. Always buy wood-burning equipnhet

is certified for safety. It is also preferable taybequipment that has been certified as meetingUl&
Environmental Protection Agency (EPA) or Canadig®AeB415 emission standards. These certified wood-
burning appliances produce one-tenth of the chimgraissions and one-third higher efficiency thariear
units.

Outdoor furnace

“Outdoor” wood furnaces or boilers are also onriegket. They may appear attractive, because thikypwi
low cost material you would not think of puttingam indoor appliance and can burn for long perioetsveen
refueling. However, they can be low on efficiency dnigh on emissions.

Solar energy

Like wood, solar energy is a renewable resourctar3eating does not involve the combustion ofgueb it
does not produce environmentally-harmful emissidinean be as simple as south facing windows sgreais
passive solar collectors. Passive solar heatifiggégsand should be an important consideration endiésign of
homes. Homes built to high levels of energy efficieand designed to make the most use of free kekting
can save hundreds of dollars a year on energy bills



Other energy sources

Residential systems are available to generateriigctfrom sunlight or wind. In certain situationsuch as
remote locations, one of these may be the mostigaaoption. In addition, the government is estibhg
standardized processes and technical requireménitct wiill require electricity distributors to alloaustomers
with qualifying generation equipment to supplemtdir utility electricity needs with power they geate
themselves.

Cooling Systems (air conditioning)

Two types of units cool an entire house: a ceranatonditioner or a heat pump. If you only neecctol a
specific area, a window air conditioning unit coblkel your most energy-conserving choice. Regardibadat
type you are considering, remember that models waitly in efficiency ratings and efficiency has aedt
impact on operating costs, so optimizing efficieralyould be a priority. Consider buying an ENERGY
STAR®-qualified model.

Central cooling

If you decide you want to cool your entire houseuy yshould consider which system to install — cérdna
conditioning or a heat pump — when reviewing yooime’s heating needs. An air conditioner is actualheat
pump that can only cool. *\Remember: your heatingggdens can affect your cooling options.

Duct work for central air

Duct work is generally needed to carry cool aiptlghout the house in a central air conditioningesys If you
have a forced air heating system you can usua#ythes same ducts for cooling. If you do not havet deork,
you can look into installing it or consider air diioning technologies that have been developechtones
without ducts. These alternatives are more costyif you are considering them, investigate youroms with
your heating/cooling contractor.

Mini splits

Mini splits are systems suited to homes withouemrti@l air-distribution system. No duct work is uegd. The
system consists of two components: an outdoor cwsidg unit, and an indoor evaporator and fan. Tideor
section can frequently be mounted on any inteni@xberior wall, and is much quieter than a windanit.

Window units

Window air conditioners are effective if you onlged to cool a specific area of your home. They ea8t less
to install than a central air conditioning systéhyou don’t have duct work, they might be your mpgactical
choice. It is important to match the capacity @& Window air conditioner with the size of the atede cooled.
Window units should either be covered in winterlbmtter still, removed to minimize heat loss.



Other Ways to Cool Your House
The following measures will help keep your home mar comfortable:

+ Install ceiling fans to circulate air.

- If you're planning for the long term, plant tredst lose their leaves in the fall on the east, ts@ud
west side of your house.

- Close the drapes or blinds on south and west-fasindows during sunny summer days to reduce heat
gains.

- Turn off lights and appliances when they are natse.

+ Install awnings for patio doors and windows thaeféhe sun.

« Open windows in the evening and at night duringstinamer months.

Hot Water and How to Heat It

There are several water-heating options availablot. While you are taking steps to save on hosgatiihg,
don’t forget to see what you can do to lower yoatew heating costs. Check with your fuel supplarmore
information, and consider alternatives to your entrmethod.

Storage-type water heaters

Most homes have storage-type water heaters in whatler in a tank is heated by a gas or oil burmebyo
electric elements. Traditional storage heaters Hasen improved with such features as through-the-wa
venting for combustion units and better insulatioraking them less expensive to operate. Units desdigo
give even greater efficiency are now available.

Instantaneous water heaters

Instantaneous water heaters which heat water aedesnd have no storage tank are available, buwicety.
They require little space, but they usually costrenthan storage-type water heaters and more tharuoih
might be required to meet your needs. For eledtrstantaneous water heaters, upgraded wiring snoft
necessary.

Integrated (combination) hot water systems

Systems that combine space heating and water besttnbecoming more popular. Water can be heatidawi
boiler or a storage-tank water heater. The hot mae be used for space heating as well as dontestiwater
needs. Space heating methods include baseboaadaradiin-floor radiant heating and forced air hatvhen
piped to an air handler. Some of these systemsalsanbe used for pool and spa heating and snowngelt
applications. Combo systems vary widely in efficigrand must be carefully designed to give satiefgct
service.

Solar water heaters

In solar water heaters, energy from the sun isect#d by solar panels and transferred by circigdtinds to a
storage tank. These heaters are typically used amthlectric water heater, or one fueled by oitured gas or
propane, which acts as a back-up for overcast d&olar collector panels can be mounted on any unaited
roof, wall or ground frame that faces between seagh and southwest. Solar water heaters are ddstgne
provide between 35 and 75% of your hot water nesills,the back-up providing the balance.



Replacing Your System

Review your options, consider the pros and cordiftdrent equipment and fuels, and compare ingtataand
operating costs. Now get ready to improve yourtegssystem, and it's time to select a contracktere are
some tips:

« Look for a registered contractor

Your contractor will supply and install your equipm. Proper installation is essential for the safiégient and
economical operation of your system. Electric emqépt must be installed by a licensed electriciad alh
electrical work must be inspected.

. Get estimates from several contractors.

Prices can vary significantly among contractors.

Ask each firm for a written estimate covering the éllowing items:

« The total cost and a listing of all necessary wadtuding improvements to the existing system drel t
provision of combustion air if applicable
« Heat loss/gain analysis
« The size and seasonal efficiency of the unit, anohd ratings if applicable
« Responsibility of the contractor or homeowner for:
o Obtaining permits and paying related fees
o Removing and disposing of old equipment
o Arranging for such work as installation of gas dypp
o Arranging necessary inspections
« A work schedule and completion date
- Guarantees, warranties and service contracts
« Terms of payment
- Evidence of an electrician’s license as appropriate

Use costs (both installed and operating), work dulee warranties and service as the basis for geaision.
Ask the contractors you are considering for refeesn and follow up by contacting previous customAsk
what they think about the contractor, fuel suppdied the options you are considering.

« Choose the right equipment

In order to correctly size new heating and cookogiipment, your contractor must analyze how mudt Ise
lost from your home in winter and gained in summiek for this heat loss/gain analysis in writinggluding
the method used to perform the calculation. Thisutation should take into consideration such festas the
size of the house, its level of insulation and t¢badition of windows and doors. If the heat losd gain is
significant and you haven't already taken stepstoease the energy efficiency of the house, natlvegime to
do it.

Avoid the temptation to simply choose the same sqépment that already exists in your house witliming

a heat loss/gain analysis. Your home has likelynlsered over the years and the system might kaee been
the wrong size at the start. An oversized unit uslbally operate below peak efficiency, and botérsized and
undersized units can adversely affect the comféryaur home. Any installation involving combustion
equipment should include steps to ensure that thétebe an adequate supply of air for combustiom a
venting, and that other air exhausting equipmetitnet cause problems.



Changing Your Water Heater

Size is an important consideration when selectieggy hot water equipment. A larger family is likely tise
more hot water. A “downsized” household — for exémpan older couple whose children have grown up an
moved into their own homes — will no longer needater heater meant to supply the needs of four arem
people. By practicing water conservation — for eglnby installing energy-efficient showerheads aathtors
on taps and using cold water in your washing machigou can substantially reduce your hot wategeisa

Steps to installing a hot water tank

Contact your local fuel supplier or contractor amsk for the efficiency ratings of the models yow ar
considering. When you have selected a unit jusebmugh to meet your household needs, your fuedlsupor
contractor can arrange for a qualified servicepetsanstall the water heater. If you have an eiledtot water
tank, wrap it in an insulating blanket. Make sure blanket is certified for use on your heater snprroperly
installed. Insulate both the hot and cold wategdiof the tank and consider installing a heat tBapcareful not
to insulate the pipes too close to the flue ofssilefueled tank. Ask your fuel supplier about amgter heating
cost-saving programs they offer. Some suppliersaioe of the work at little or no cost to you.

GLOSSARY OF TERMS

Here is a quick overview of terms used in this guahd that you’ll need to know as you gather inftion
about your home heating and cooling options.

AIR SOURCE HEAT PUMP
A heating-cooling unit that transfers heat in eittieection between the air outside a home andnitieors.

AIR SUPPLY FOR COMBUSTION
The air that a furnace, boiler or space heaterires|to burn fuel.

AQUASTAT
A thermostat that controls the water temperature oiler.

BOILER
The heating unit used with a hot water (hydronisjribution system.

CENTRAL AIR CONDITIONER
A unit that cools an entire house by removing Hieamh the inside air and releasing it outside.

CONTROLS
Devices such as a thermostat that regulate a lgeaticooling system.

CONVENTIONAL GAS FURNACE OR BOILER
A gas heating unit with an annual fuel utilizatiefficiency (AFUE) less than 70%. It exhausts thiouy
masonry chimney (which should be lined) or metdl VBnt.

COST-EFFECTIVE HEATING/COOLING SYSTEM
One that produces good value for money after atsc¢purchase, installation, financing and enetwprges)
are considered.



DISTRIBUTION SYSTEM
The components of a heating or cooling system de¢iver warmed or cooled air, or warmed water,he t
living space.

DOMESTIC HOT WATER
Hot water used for household purposes.

EARTH ENERGY SYSTEM (ground source heat pump)

A heat pump that transfers heat from the earthrourgd water in cold weather and transfers it tolibase
through an underground piping system for spaceirftggatooling or water heating. The process reveises
warm weather, and heat is discharged to the groumdater.

ELECTRICAL RESISTANCE HEATING
Heat produced by passing electricity through astesi

FLAME RETENTION HEAD BURNER
A higher-efficiency burner in an oil furnace. Itopluces a hotter flame and operates with a loweftai, thus
reducing heat loss up the chimney.

FLUOROCARBON REFRIGERANTS
The fluids commonly used in refrigerating and anditioning equipment to create the cooling effddtese
fluids can damage the environment.

FORCED AIR
A distribution system in which a fan circulates &iwm the heating or cooling unit to the rooms tigb a
network of ducts.

FOSSIL FUEL
A naturally occurring carbon or hydrocarbon fueklsuas natural gas, propane and oil, formed by the
decomposition of prehistoric organisms.

FURNACE
A heating unit that uses a forced air distributsgstem.

GROUND SOURCE HEAT PUMP
Another term for an Earth Energy System.

HEAT EXCHANGER
A structure that transfers heat from one gas andigo another gas or liquid. For example, the dmhbustion
gases in a furnace to the circulating householdraiin a boiler, to the circulating hot water.

HEAT RECOVERY VENTILATOR (HRV)

A device used in central ventilation systems taioedthe amount of heat that is lost as household eeplaced
with outside air. As fresh air enters the houspagses through a heat exchanger heated by the evdgoing
air stream and is preheated.

HIGH-EFFICIENCY (condensing) FURNACE OR BOILER

A heating unit with an annual fuel utilization efncy (AFUE) of 90% or more. It has a second $&tamsteel
heat exchanger that removes additional heat fronauwst gases. Water vapor condenses as the exloalst c
The unit vents through a narrow plastic wall pipstéad of a chimney.



HYDRONIC SYSTEM
A distribution system in which hot water is circidd through a network of pipes to radiators, wakhgls or an
under-floor heating system.

INSTALLED COST
The total of the purchase price and the instaltatiosts of equipment.

INSTANTANEOUS WATER HEATER
A device that heats water as required but doestoa it. The unit is usually located near the pofruse.

INTEGRATED (combo) HOT WATER SYSTEM
A system that provides both space and water hefittting a single heat source.

KILOWATT
A unit of electrical power used to measure theihgatapacity of electric equipment. One kilowatikequals
1,000 watts (W).

MID-EFFICIENCY NATURAL GAS OR PROPANE FURNACE OR BO ILER
A gas heating unit with an annual fuel utilizatefficiency (AFUE) of 78 to 82%. Some models exhaust
through the basement wall.

NEW OIL FURNACE
Efficiencies (AFUE) range from 78 to 86%. Flue gas®ay be exhausted through chimney or a side wall. v

R-2000

A performance standard for new homes under a vatyrgovernment/industry program. Builders meet the
standard by offering an integrated package of featdesigned to meet the R-2000 requirements. &bleage
includes high insulation levels, air-tightness,threaovery ventilation and efficient heating/coglisystems.

RETROFIT
Replacement of one or more components of an egisiyatem.

SEASONAL EFFICIENCY

A performance rating that considers the heat (ool'¥ actually delivered to the living space, tlwal energy
available in the fuel consumed, and the impacteitpgipment itself has on the total heating or caplovad
through an entire heating or cooling season. HAIFEIE, SEER and EF are seasonal efficiency ratings.

SEER
seasonal energy efficiency ratio

SETBACK THERMOSTAT
Programmable thermostat with a built-in timer. Yaaun adjust it to vary household temperature auticaibt.

SPACE HEATER
Heating unit that supplies heat directly to themowhere it is located and is not connected to &iligion
system.

STORAGE-TYPE WATER HEATER
A tank that heats and stores hot water.

TON
A measure of the cooling capacity for central amditioners and heat pumps.



Efficiency Ratings: AFUE, COP, HSPF, SEER & EER
Take a few moments to familiarize yourself with te#iciency ratings you'll find on various piece$ o
equipment.

Boilers and Furnaces

Rating to look for: AFUE

The annual fuel utilization efficiency (AFUE) ofriuaces and boilers measures their performanceaotygaical
heating season. It takes into account things lkeued-off cycles and heat loss through the chimmreyent,
and is the most useful furnace and boiler ratirgjlakle. The higher the rating, the more efficiém unit.

There is a second efficiency rating for furnaced hnilers and it is known as steady-state effigjert is
higher than an AFUE rating but it's not as helpitlmeasures the equipment’s performance afteast lbeen
running a short while and all components have reddheir normal operating temperature. The stetalg s
efficiency of furnaces and boilers is determinedcbynparing the amount of heat that’'s availablehafuel to
the amount that is converted into usable heatit loistes not include off-cycle losses.

Wood-burning appliances

Advanced equipment which is certified as meetirggEPA or CSA-B415 emissions standard normally edsee
60% and averages 70% efficiency. Conventional wowahing appliances which are not certified as low
emission average 50% efficiency, with a range of-3B0%. Although some wood burning equipment is
specifically certified for efficiency, most is not.

Also, most wood-burning appliances are manuallyrateel, not automatic, and so the practices of gezator
will affect the efficiency actually achieved.

Heat pumps

Ratings to look for: COP, HSPF

Earth energy systems are rated for heating effigidoy comparing them to electric resistance hebde T
measurement used is called the coefficient of perdmce — COP — and is determined by dividing that he
output by the energy input. Since the COP of anteteresistance heater is 1.0 — which means tl@ssame
amount of energy that goes into it as electricttgnes out as heat — any rating higher than 1.0 nteah$or the
same amount of electricity going in, more heat com&. Look for a COP of 3.1 or more.

The heating efficiency rating for an air sourcethgamp is called the heating seasonal performaactoif
(HSPF). This is determined by dividing the totadhprovided during the season (in BTU) by the teta¢rgy
consumed by the system (in watt-hours). The higherrating, the more efficient the heat pump isrdhe
entire heating season. Look for an HSPF of more $hé.

Air conditioners and air source heat pumps

Ratings to look for: SEER

A SEER rating, which stands for Seasonal Energicigficy Ratio, tells you the cooling energy effiag of
air conditioners and air source heat pumps. Thagas determined by dividing the total cooling yiaed
during the season (in BTU) by the total energy comesd by the system (in watt-hours). The higherrétiag,
the more energy-efficient the unit. SEERSs for n@ntral air conditioners and air source heat punuposently
range from 10 to 17. For room air conditioners,rdngge is 8 to 12.



Earth energy systems

Ratings to look for: EER

If you want to know how efficiently an earth energystem can cool, look for the letters EER, whitand for
energy efficiency ratio. EER ratings are determitgddividing the cooling output of the ground ortera
source heat pump (in BTU/hour) by the power inpuinatts). Look for an EER of at least 10.5.

Hot water equipment

Storage-type Hot Water Heaters

An energy factor (EF) is used to rate the enerdigiehcy of storage-type hot water heaters. Botkcyele
efficiency and off-cycle losses are taken into actpwhich makes it a seasonal rating. The highergF, the
more efficient the unit. You can expect the follagrienergy factor ranges for new storage-type wedaters:

« Gas 0.561t00.86
- Electric 0.87 to 0.98
« 0il 0.53to0 .68

A storage-type water heater added to an earth yisgagem will normally have an energy factor of @3.1.
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