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Introduction 

In summer, high relative humidity, elevated air temperatures, and bright sunshine can sometimes 
combine to produce an uncomfortable indoor environment. An air conditioning system can provide 
comfort for occupants by lowering both the air temperature and the humidity level in the home.  

Options that are open to the consumer include a room air conditioner, a central air conditioner, or 
a heat pump. The best choice of system will depend on your circumstances; therefore, it is 
worthwhile taking the time to evaluate your needs.  

Does the whole house need to be air-conditioned or would cooling in one or two rooms be 
sufficient? Room air conditioners offer an effective, low-cost approach to providing comfort in a 
small space, up to three rooms, with minimum installation effort. Central air conditioners and heat 
pumps are used to cool the entire space. Central air conditioners are cooling-only products; 
whereas heat pumps provide wintertime heating as well. The cost of a heat pump is greater than 
that of a central air conditioner, which is greater than that of a room air conditioner. The choice 
between central air conditioners and heat pumps is examined in Natural Resources Canada's 
booklet Heating and Cooling with a Heat Pump.  

If you are currently renting your home or apartment, or if you are planning to move in the near 
future, a significant investment in either a central air conditioning system or a heat pump probably
does not make sense. However, a room air conditioner can be moved with you and reinstalled in 
another residence.  

If your home has a central air-duct system and an acceptable place to mount the outdoor unit 
(see "Installation considerations"), installation of a central air conditioner or heat pump should be 
straightforward. In bungalows with unfinished basements, the addition of a duct system may be 
relatively simple and inexpensive, but in other cases, this option is usually expensive and 
frequently impractical. In these cases, there are two other options for central systems:  

Mini-split units that distribute cooling by using two or three indoor sections connected to a 
single outdoor unit; and 

Central air conditioning systems that use small diameter high-pressure ducts, designed to 
facilitate retrofit installation through walls, floors, and attic spaces.  

There are a number of things that you can do to reduce the need for mechanical cooling in your 
home, thereby minimizing the capacity and cost of the equipment that you purchase and the 
amount of electricity that it will consume. Actions you can take to reduce cooling requirements are 
as follows:  
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Caulk and weatherstrip to seal air gaps, and ensure that the attic and exterior walls are 
insulated to meet or exceed the minimum recommended levels in order to minimize heat 
transfer to the interior. 

Use awnings, blinds, or drapes to keep direct sunlight from entering the living space. 
Deciduous trees, planted on the south and west sides of the house, and wide roof overhangs 
will reduce solar heat gain to the interior in summer while having only a small effect on 
heating in winter. Light-coloured exterior finishes will also help reduce solar heat gain year-
round. 

Turn on the kitchen rangehood fan when cooking, if it exhausts outside, and turn on the 
bathroom fan while bathing to minimize moisture build-up in the space. 

Turn off lights and appliances that are not needed. Plan heat and moisture-generating 
activities (cooking, dish washing, drying clothes and bathing) for cooler morning and 
evening hours. Consider using appliances with time-delay controls. In addition to generating 
heat and humidity at a less noticeable time (after midnight, for example), your air 
conditioner will operate more efficiently in the cooler night hours. 

Select compact fluorescent lamps and energy-efficient appliances, since they produce much 
less waste heat than the conventional products that they replace. The electricity consumed 
by a less efficient refrigerator, for example, is converted to heat, which is released into your 
kitchen.  

Common heat sources in a house  

  

Becoming informed about all aspects of air conditioning your home is the way to ensure that the 
correct choices are made for your particular cooling needs. This booklet identifies the commonly 
available air conditioning equipment and discusses factors involved in selecting, installing, 
operating and maintaining an air conditioning system. It provides the reader with a sound basis 
for making a rational purchasing decision.  
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Types of Air Conditioners  

As mentioned previously, there are two basic types of air conditioners—room air conditioners and 
central air conditioners. However, there are several different kinds within each type. Variations of 
room air conditioners are as follows:  

Window-mounted types are available for installation in single- and double-hung windows, 
as well as for horizontal sliding windows and even casement windows. 

Wall-mounted units use a sleeve to allow for through-the-wall mounting instead of window 
mounting. 

Free-standing portable units are easily moved on casters; some require temporary 
ducting to the outdoors.  

Variations of central air conditioners are as follows:  

A single-package unit that contains all the components and generally mounts through the 
wall or on the roof. Ducting to and from the unit conveys air to and from the rooms. This 
type is not commonly used in residential applications. 

A split-system unit consists of both indoor and outdoor sections. The indoor heat 
exchanger, or coil, mounts above the furnace, inside the ducting. The outdoor section 
consists of the remaining components, and the two sections are joined by refrigerant lines 
connecting the indoor coil to the refrigeration components in the outdoor section. 

A mini-split unit is similar to a split-system but contains more than one indoor coil 
connected to one outdoor unit. Some mini-split units have as many as three indoor units. 
These units are ideal for homes with new additions, as there is no need for ductwork. The 
indoor section simply mounts on an inside wall, the ceiling, or the floor. The outdoor and 
indoor units generally have a very slim profile compared to conventional split-systems. The 
efficiency of mini-split units tends to be lower than other split-systems, which needs to be 
taken into account, when considering such a unit. 

A mini-duct unit is a central air conditioner where the indoor section is installed in the attic, 
and air is distributed through plastic pipes in partition walls to outlets and inlets. These units 
can be retrofitted in homes with electric or hydronic baseboard heating that have no 
ductwork. 

Finally, there are water-cooled residential air conditioners that can be connected to city or 
well water. Check with local authorities to determine if water-cooled equipment is permitted. 
These types are seldom used in Canadian applications, even if permitted, because operating 
costs would include electricity, as well as water and sewer charges.  

The remaining sections provide more information on the two basic types of air conditioners.  

Coming to Terms with Air Conditioners  
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Here are some common terms you'll come across when comparing and determining the best 
choice for air conditioners:  

Air conditioner components 

The refrigerant is a substance that circulates through the air conditioner, alternately absorbing, 
transporting, and releasing heat. 

A coil is a system of tubing loops through which refrigerant flows where heat transfer takes place. 
The tubing may have fins to increase the surface area available for heat exchange.  

The evaporator is a coil that allows the refrigerant to absorb heat from its surroundings, causing 
the refrigerant to boil and become a low-temperature vapour. The compressor squeezes the 
molecules of the refrigerant gas together, increasing the pressure and temperature of the 
refrigerant.  

The condenser is a coil that allows the refrigerant gas to give off heat to its surroundings and 
become a liquid.  

The expansion device releases the pressure created by the compressor. This causes the 
temperature to drop and the refrigerant to becomes a low-temperature vapour/liquid mixture.  

The plenum is an air compartment that forms part of the system for distributing warmed or 
cooled air through the house. It is generally a large compartment immediately above the heat 
exchanger.  

Other terms 

A Btu/h, or British thermal unit per hour, is a measure of the heat output of a heating system. 
One Btu is the amount of heat energy given off by a typical birthday candle. If this heat energy 
were released over the course of one hour, it would be the equivalent of 1 Btu/h. 

A kW, or kilowatt, is equal to 1000 watts. This is the amount of power required by ten 100-watt 
light bulbs.  

A ton is a measure of cooling capacity. It is equivalent to 3.5 kW or 12 000 Btu/h.  

The capacity of an air conditioner is a measure of the maximum rate at which it can remove heat 
from the conditioned space. Capacity is expressed in British thermal units per hour or tons and is 
determined under a specific set of test conditions.  

The cooling load, also stated in British thermal units per hour, is the maximum amount of heat 
that builds up in a space without a cooling system operating. It is calculated to determine the 
capacity of air conditioner required.  

Heat gain is a term applied to various components of the heat load, such as appliance heat gain 
and solar heat gain. All of the heat gain components are summed to calculate the cooling load.  

Oversizing is the practice of selecting an air conditioner with a cooling capacity greater than the 
cooling load.  

Undersizing is the practice of selecting an air conditioner with a cooling capacity smaller than the 
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cooling load.  

The energy-efficiency ratio (EER) is a measure of how much cooling effect is provided by the 
air conditioner for each unit of electrical energy that it consumes under steady-state operation. It 
is determined by dividing the cooling output of the unit, in British thermal units per hour, by the 
electrical power input in watts, at a specific temperature. The higher the EER, the more efficient 
the unit.  

The seasonal energy-efficiency ratio (SEER) is a measurement of the cooling efficiency of the 
air conditioner over the entire cooling season. It is determined by dividing the total cooling 
provided over the cooling season, in British thermal units per hour, by the total energy used by 
the air conditioner during that time, in watt/hours. The SEER is based on a climate with an 
average summer temperature of 28oC.  

The bel (B) is a unit of sound measurement equivalent to 10 dB (decibels). One bel is the 
threshold of human audibility. The sound level in a busy typing and accounting office would be 
approximately 6.5 B.  

Energy Efficiency Regulations—labelling and 
certification  

Both room air conditioners and central air conditioners are covered under the federal Energy 
Efficiency Regulations, which came into effect February 3, 1995. These regulations, which cover 
several types of energy-using products, help Canadians save money and protect the environment 
by reducing demand for electricity. Under the regulations, energy-using products, such as room 
air conditioners and central air conditioners, must meet minimum efficiency standards of 
performance if they are to be imported into Canada or shipped across interprovincial boundaries.  

Room air conditioners 

The Energy Efficiency Regulations specify that room air conditioners must also carry an EnerGuide 
label, which helps consumers obtain consistent and reliable information about the relative energy 
efficiency of room air conditioners on the market. 

The EnerGuide label for room air conditioners  

You may already be familiar with the EnerGuide label found on major electrical household 
appliances, such as refrigerators, ranges, freezers, dishwashers, clothes washers, and clothes 
dryers. Although the label for room air conditioners (see Figure 1) looks very similar to the one 
found on appliances, it is in fact quite different. The large bold number found on the EnerGuide 
label for room air conditioners is known as the EER, or energy-efficiency ratio, of the unit, and the 
higher the EER, the more efficient the room air conditioner. The inverted triangle and the 
graduated bar can be used to compare the performance of a particular model to others of the 
same class. Class refers to the type (louvred or non-louvred) and cooling capacity category, which 
are indicated near the bottom of the label. The further the triangle is to the left of the scale, the 
less efficient it is. The further the triangle is to the right of the scale, the more efficient it is.  

Figure 1: Room air conditioner EnerGuide label  
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Legend  

To further help consumers choose energy-efficient room air conditioners, Natural Resources 
Canada publishes the EnerGuide Room Air Conditioner Directory. It ranks room air conditioners by 
type and cooling capacity, starting from the highest EER to the lowest. This booklet is available 
free from NRCan at http://dev4-energy-publications.nrcan.gc.ca/index_e.cfm.  

Certification  

The room air conditioner EER and cooling capacity are determined in accordance with the 
Canadian Standards Association (CSA) Standard C368.1-M90, which specifies methods of testing, 
test conditions, and tolerances.  

Certification organizations accredited by the Standards Council of Canada, such as CSA, operate 
energy-efficiency verification services for manufacturers, distributors, and importers of room air 
conditioners to help them demonstrate compliance with federal and provincial regulations. These 
verification services assess the products' performance against mandated requirements and put in 
place a process to ensure that production units continue to meet these requirements.  

Table of Contents  |  Next Section  

A Energy-efficiency ratio of the air conditioner.
B Energy-efficiency ratio of the least energy-

efficient model compared to others that fall 
within the same class (type and cooling 
capacity) as the model tested.

C Energy-efficiency ratio of the most energy-
efficient model compared to others that fall 
within the same class (type and cooling 
capacity) as the model tested.

D Energy-efficiency ratio indicator. This indicator 
positions the model on a scale relative to 
others that fall within the same class (type 
and cooling capacity).

E Type and cooling capacity range of model 
tested and similar models compared.
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Central air conditioners 

As mentioned earlier, central air conditioners must meet minimum efficiency standards of 
performance under the federal Energy Efficiency Regulations, as well as under similar regulations 
in many provinces. These regulations specify the "minimum seasonal energy-efficiency 
ratio" (SEER) for central air conditioning equipment. 

The EnerGuide Rating For Central Air Conditioners  

NRCan and the Heating, Refrigerating and Air Conditioning Institute of Canada (HRAI) have 
established a voluntary, industry-managed energy-efficiency rating system for furnaces, central 
air conditioners, and heat pumps. The energy-efficiency rating scale appears under the EnerGuide 
logo on the back of the manufacturers' brochures (see Figure 2). As with the EnerGuide label for 
room air conditioners, the inverted triangle and graduated bar can be used to compare a particular
model with other model designs and types.  

Figure 2: Seasonal energy-efficiency ratio  

  

Certification  

Page 1 of 4Air Conditioning Your Home - Central air conditioners

01/23/2003http://oee.nrcan.gc.ca/publications/infosource/pub/home/Air_Conditioning_Your_Home_Se



The central air conditioner SEER and cooling capacity are determined in accordance with CSA 
Standard C273.3-M91: Performance Standard for Split-System Central Air Conditioners and Heat 
Pumps. The standard specifies the tests and calculation procedures to be used to determine SEER 
and capacity ratings. The standard also specifies the minimum efficiency requirements.  

Certification organizations accredited by the Standards Council of Canada, such as CSA, operate 
energy-efficiency verification services for manufacturers, distributors, and importers of central air 
conditioners to help them demonstrate compliance with federal and provincial regulations. These 
verification services assess the products' performance against mandated requirements and put in 
place a process to ensure that production units continue to meet these requirements.  

Room Air Conditioners  

A room air conditioner is essentially a smaller version of a central air conditioner and is intended 
to cool only a small area, usually one room. Powered by electricity, it removes heat from the living 
space to maintain comfort conditions during hot, humid weather and conveys it to the outdoors. 
Unlike a central air conditioner, no ductwork is required, and all components are built into a single 
package that is mounted in a window opening or through the wall (see Figure 3). Smaller 
capacity room air conditioners are considered to be portable, as they may easily be moved from 
one room or residence to another.  

Figure 3: Components of a room air conditioner  

  

Two major categories of room air conditioners are available: units with louvred sides that are 
intended for installation in window openings are the most common type, but units without louvred 
sides, intended for through-the-wall installation, are also available.  

How does a room air conditioner work? 

Room air conditioners function in much the same way as refrigerators do—heat is extracted from 
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