
If you’ve been hearing a lot 
about heat pumps but you still 
don’t really understand what 
one is, you’re not alone. 
Heat pumps have recently 
gained a lot of attention in 
North America due to rising 
energy prices and concerns 
about climate change. 
So what are they?
Despite their name, heat 
pumps are used to both heat 
and cool a space. 

They don’t make heat - 
instead they move warm 
and cool air around. This 
makes them over 300% 
more efficient than fossil 
fuel furnaces!

In cold weather, they pump 
heat from outside your home 
to the inside. (Yes! There 
is actually enough from 
cold outside air to make a 
difference!) 
An outdoor unit extracts warm 
air, then sends it traveling 
through a refrigerant line 
connected to an indoor unit. 
The air gets compressed 
along the way, which heats it 
up even more before it gets 
pushed into the home. 
In warm weather, the system 
does the reverse: sucking 
up warm air from inside and 
pumping it outdoors (just like 
an air conditioner).

Heat Pumps - What’s It All About?

FEATURE VIDEO
Reducing Heating Costs 
and Improving Health with 
Heat Pumps for First Nation

Ecotrust Canada partnered 
with Heiltsuk Tribal Council 
on a project reducing heating 
costs and improving health 
in Bella Bella homes. Twenty 
heat pumps were installed to 
date to replace oil furnaces in 
Bella Bella.
https://www.youtube.com/
watch?v=H0elp5rLRRY&t=1s
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MORE VIDEOS
Adapting heat pumps to our Canadian climate – Natural Resources Canada

https://www.youtube.com/watch?v=-wTRGbDY7Kk

How Do Heat Pumps Work? | Heat Pumps Explained - BCHydro
https://www.youtube.com/watch?v=iQaycSD5GWE

FEDERAL FUNDING
Households will be eligible for 
up to $5K up front rather than 
seeking reimbursement
CBC News · Posted: 
Nov 21, 2022

The federal 
government has 
announced details 
of a new grant 
aimed at helping 
low- to median-
income Canadian households make 
the switch from oil to heat pumps.
The Oil to Heat Pump Affordability 
(OHPA) Grant will provide households with 
up to $5,000 - depending on the 
household income - to cover costs 
that include the purchase and 
installation of heat pumps, necessary 
electrical upgrades and safe removal 
of the oil tank.

SEE FOR 
YOURSELF

The 3NE.ca website has 
LOCAL green energy  
News, Videos & Facts
Visit www.3NE.ca

            @ThreeNationsEnergy

Did you know?
 ●You can have your heat 
pump gather heat from 
the ground or a lake?
 ●Heat pumps can 
be tied in with your 
furnace ducts or just 
stand alone in selected 
rooms?

Find the answers to these 
and many more by using 
the QR code below to find 
the Heat Pump Fact Sheet:
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Types of Heat Pumps
Air-Source
(See Figure 1 on page 1) This heat pump draws heat from the 
outside air during the heating season and rejects heat outside 
during the summer cooling season. 

 ● Even when outdoor temperatures are cold, a good deal 
of energy is still available that can be extracted and 
delivered to the building. For example, the heat content 
of air at -18°C is equal to 85% of the heat contained at 
21°C. This allows the heat pump to provide a good deal 
of heating, even during colder weather.

 ● Air-source systems are the most common on the 
Canadian market, with over 700,000 installed units across 
Canada.

There are different systems for air-source heat pump to move 
heat:

 ● Mini-split heat pump: (also known as ductless heat 
pumps- see Figure 2) don’t require ducting. They feature 
an outdoor unit that gathers heat from the air and 
transfers it via refrigerant lines to one or more heads 
mounted inside, offering multi-zone heating or cooling. 
Mini split systems are easy to install but can become less 
efficient with each head that you add.

 ● Central heat pump: has an outdoor unit connected to 
an indoor unit and uses ducts to move warm or cool air 
throughout the home. This is useful if you are updating an 
existing central heating system.

 ● Ducted mini-split heat pump: work in the same way as 
mini-splits except that they also feature a hidden head 
(usually in the attic) with ducting running to vents in two or 
more rooms.

Ground-Source
(See Figure 3 at right) A ground-source heat pump uses 
the earth, ground water, or both as the source of heat in the 
winter, and as a reservoir for heat removed from the home in 
the summer.
These heat pumps are less common than air-source units 

but are becoming more widely used in all provinces of 
Canada. Their primary advantage is that they are not subject 
to extreme temperature changes, using the ground as a 
constant temperature source, resulting in the most energy 
efficient type of heat pump system.
Ground heat exchanger designs can be classified as either:

 ● Closed Loop: collect heat from the ground using a 
continuous loop of piping buried underground. An 
antifreeze solution (or refrigerant), which has been 
chilled by the heat pump’s refrigeration system to several 
degrees colder than the outside soil, circulates through 
the piping and absorbs heat from the soil. Common piping 
arrangements include horizontal, vertical, diagonal and 
pond/lake ground systems.

 ● Open Loop: take advantage of the heat retained in 
an underground body of water. The water is drawn up 
through a well directly to the heat exchanger, where its 
heat is extracted. The water is then discharged either 
to an above-ground body of water, such as a stream 
or pond, or back to the same underground water body 
through a separate well.

What About Very Cold Winters?
Cold weather affects heat pump efficiency. When the outside 
air is cold, there is very little heat to extract; therefore, air-
source heat pump heat extraction becomes more difficult and 
uses more electricity. The opposite is true with heat pumps in 
cooling mode during the summer months. With ground and 
water source heat pumps, although they are more expensive 
to install, they are more efficient during the winter months as 
the ground and water temperature does not drop nearly as 
low as air temperature.

Figure 2: Air source mini-split heat pump

Figure 3: Ground source heat pump
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What is a heat 
pump?
A heat pump is an energy-efficient 
alternative to other types of 
home heating systems, such as 
natural gas/oil furnaces or electric 
baseboards. 
It is basically a device that uses 
a small amount of energy to 
move heat from one location to 
another. Heat pumps pull heat out 
of the air or ground to heat a home 
or office building and they can be reversed to cool the building. 
If you know how an air conditioner or refrigerator works, then 
you already understand how a heat pump works.
While a gas furnace is always less than 100% efficient (newer 
models are usually 92–95%), a heat pump can be 300–400% 
efficient. That means for every 1 unit of energy used, a heat 
pump can produce 3–4 units of heating. You get more out of 
it than you put into it! They’re also up to 50% more energy 
efficient for cooling compared to a typical window AC unit. 

How Does a Heat Pump Work?
It is easier to understand how heat pumps work by learning 
about the individual parts (see Figure 1 below):

Refrigerant - the fluid that circulates through the heat pump, 
absorbing, transporting and releasing heat. Depending on 

where it is in the system, the 
fluid may be a liquid, gas, or 
gas/vapour mixture.
Reversing Valve - controls 
the direction of flow of the 
refrigerant in the heat pump and 
changes the heat pump from 
heating to cooling mode or vice 
versa.
Coil - loops of tubing where 
heat transfer between the 
environment and refrigerant 
takes place. The tubing may 

have fins to increase the surface area to release more heat.
Evaporator - a coil in which the refrigerant absorbs heat 
from its surroundings and boils to become a low-temperature 
vapour. The refrigerant then passes from the reversing valve 
to the compressor.
Compressor - squeezes the molecules of the refrigerant 
gas together, increasing the temperature of the refrigerant. 
This device helps to transfer the heat energy between outside 
and indoors.
Condenser - a coil in which the refrigerant gives off heat to 
its surroundings and becomes a liquid.
Expansion Device - lowers the pressure created by the 
compressor. This causes the temperature to drop, and the 
refrigerant becomes a low-temperature vapour/liquid mixture.
Outdoor unit - where heat is transferred to/from the outdoor 

air in an air-source heat 
pump. This unit generally 
contains a heat exchanger 
coil, the compressor, and the 
expansion valve. It looks and 
operates in the same manner 
as the outdoor portion of an 
air-conditioner.
Indoor coil - where heat is 
transferred to/from indoor air in 
certain types of air-source heat 
pumps. Generally, the indoor 
unit contains a heat exchanger 
coil, and may also include 
an additional fan to circulate 
heated or cooled air to the 
occupied space.

Heat Pumps are 
Greener

Heat pumps don’t 
actually generate heat 
– instead, they move 

warm and cool air 
around. This makes 

them 300-400% more 
efficient than fossil 

fuel furnaces or 
electric baseboards.

Figure 1:  
How a Heat Pump Works
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ALL ABOUT Heat Pumps

QR Codes are machine-readable patterns 
used for quickly giving links to websites.
You can use your smart phone to read “QR 
Codes”. Use your phone’s camera to:
 ♦Point at the square of dots.
 ♦Tap the notification the phone gives you to go to the website or 
YouTube video.

What is that box for?

(Laura Meader/CBC)

https://www.youtube.com/watch?v=-wTRGbDY7Kk 
https://www.cbc.ca/news/politics/federal-funding-heat-pumps-1.6658539
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-initiative/oil-heat-pump-affordability-grant/24775
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-initiative/oil-heat-pump-affordability-grant/24775
http://www.3NE.ca

