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Want to transition your home to clean energy,
but unsure of where to start? This guide
provides an in-depth overview of technologies
available to decarbonize your home with a
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use it, the costs and incentives available, an
overview of the installation process, and how
to get the most from your system.
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AIR-SOURCE HEAT PUMPS: Four Reasons to Switch
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COST
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ALL-IN-ONE
COMFORT
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VERSATILE

Air-source heat pumps are efficient heating and cooling systems that can keep your
home at a comfortable temperature all year round.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN
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Air-Source Heat Pumps (ASHP)

Technology
Overview

Air-Source Heat Pumps are heating and cooling systems that move heat into a home in the winter and
draw heat out of the home in the summer. Instead of burning fossil fuels, they operate on the same
principle as your refrigerator: using a refrigerant cycle, powered by electricity, to move heat and to
keep your home at a comfortable temperature year round. They are much more efficient than electric
resistance (electric baseboard) heating and also provide highly efficient air conditioning.

Outdoor Unit

Indoor Unit

Air-source heat pump systems feature an outdoor unit (containing a compressor, reversing valve, heat
exchanger and expansion device) connected to one or more indoor units by small refrigerant piping.
The refrigerant is a substance with properties that enable it to easily absorb and release heat.
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AIR-SOURCE HEAT PUMPS (ASHP)

The Technology
ASHP
Winter Mode

In the winter, very cold, low-pressure refrigerant absorbs heat from the outside air at the outdoor
unit’s heat exchanger (1). (Yes, even sub-zero outdoor air has heat in it!) The refrigerant then flows to
the air-source heat pump’s compressor (2), which mechanically pressurizes the refrigerant, causing
it to heat up. The reversing valve (3) directs the hot refrigerant to flow to an indoor heat-exchanger
where the refrigerant transfers its heat to the indoor air (4). No longer hot, the refrigerant then passes
through an expansion device (5), which makes it very cold. Because it is now colder than the outdoor
temperature, the refrigerant can again absorb heat from the outdoor air to begin the cycle again (1).
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The Technology
ASHP
Summer Mode

In the summer months, the process is reversed. The refrigerant passes through the expansion device, which
makes it very cold (1). The cold refrigerant absorbs heat from air inside the home at the indoor heat exchanger
(2), cooling down the interior. Once outside, the warmed refrigerant goes through the compressor (3), which
pressurizes and heats it up further. This time, the reversing valve (4) directs the hot refrigerant to the outdoor heat
exchanger. Because the refrigerant is now hotter than the outside temperature, it gives up its heat to the outdoor
air (5), much the way a conventional air-conditioning system works.
In cold climates, like Massachusetts’, high efficiency, cold-climate air-source heat pumps can provide 100% of
a home’s heating and cooling needs. Two common myths are that air-source heat pumps cannot heat when
temperatures are below freezing and that they cannot heat homes without a backup heating source. In fact, coldclimate air-source heat pumps provide heating below freezing temperatures and do not require a backup in wellinsulated homes. Not all heat pumps available for sale in Massachusetts are specifically designed to perform well
on the coldest winter days. This guide focuses on the installation of cold-climate air-source heat pumps. To find
air-source heat pumps that are certified as cold climate heat pumps, look at NEEP’s Cold Climate Air Source Heat
Pump List.

TECHNOLOGIES FOR YOUR CLEAN ENERGY HOME : AIR-SOURCE HEAT PUMPS

9

AIR-SOURCE HEAT PUMPS (ASHP)

The Technology
AIR-SOURCE HEAT PUMPS
ARE VERSATILE
Air-Source Heat Pumps use three types of
systems to distribute heating and cooling:
• Ducted
• Ductless (single-zone or multi-zone)
•C
 ombination of ducted and
ductless system
Air-Source Ducted System

There are two main system types of air-source
heat pumps: ducted or ductless.
• Ducted systems have an outdoor unit (similar to a
central air conditioner), which is connected to an
indoor air-handling unit that connects to the home’s
ductwork. Ducted systems can work well for homes
that already have ducts or where the homeowner is
planning to install ducts. A version of ducted systems
known as “compact-ducted” uses much smaller air
handlers that usually serve two to four rooms.
•D
 uctless systems (including “mini-splits”) have an
outdoor unit which is connected to one or more
indoor units (or “heads”) by small copper refrigerant
pipes. Each head typically serves one room or area
of a house. Ductless heads can be mounted on a wall,
mounted to the floor, or embedded in the ceiling.
Ductless systems are a great option for houses that
have no existing ductwork.

Air-Source Ductless System

Homes can be outfitted with a combination of ducted
and ductless systems for a custom configuration that
meets a home’s needs. This approach can be especially
useful when building an addition; if the original part of
a home already has ductwork, and the ductwork can’t
easily be extended to the addition, homeowners can
choose to install a ductless system in the addition, and
also consider a ducted system for the rest of the home.

Mix of Compact-Ducted and Ductless System
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ASHPs run on electricity instead of burning fossil fuels,
to heat and cool your home, reducing your home’s
greenhouse gas emissions.
•S
 ingle-zone system pairs one outdoor unit with one
indoor unit. That indoor unit can either be a ducted
system that would heat multiple rooms in a home, or a
ductless indoor unit (or “head”), that would heat one
zone in a home (typically one room or an open living
space).
•M
 ulti-zone system features an outdoor unit paired
with a combination of indoor heads to create multiple
indoor zones. Multi-zone outdoor units can be
connected to serve a mix of ducted and/or ductless
indoor units. You can also achieve multiple zones
in your home by installing two or more single-zone
systems.

Optional Integration with Existing
Heating System
While cold-climate air-source heat pumps are
capable of providing 100% of a home’s heating needs,
homeowners may opt to keep their existing heating
system in place. In these cases, the operation of new airsource heat pumps can be integrated with the existing
system. Depending on the heat pump configuration,
there may be multiple thermostats, or “integrated
controls” (i.e., one thermostat to handle both devices),
that manage both the heat pump(s) and the existing
heating system. This will help minimize the use of
your existing system while maximizing the use of your
heat pump to get maximum savings and comfort.
Homeowners should talk to an installer about which
configuration is right for them. If the existing heating
system is left in place, homeowners should make sure
that the installer leaves clear instructions about how to
operate the two heating systems together.

AIR-TO-WATER
HEAT PUMPS
Air-to-water heat pumps work similarly
to other air-source heat pumps except
that they use water, instead of air, in
the distribution system. This means that
instead of blowing hot air in the winter
to provide heat, air-to-water heat pumps
heat up water in a radiator or in baseboard
heating that provides heating to a home.
Air-to-water heat pumps can require fewer
interior refrigerant piping connections but,
because the hot water is delivered at a
lower temperature than with a boiler, they
can require upgrades of existing radiators
and baseboards.
Unlike typical air-source heat pumps, airto-water heat pumps have the potential
to heat domestic hot water, and they can
provide cooling if they are connected to a
cooling system that can use chilled water,
like a hydronic fan coil.
Air-to-water heat pumps are not widely
available in the United States at this
time, but there is growing interest in
the technology.
For more information visit:
energystar.gov

Further Resources: Some of the information in this
guide is taken from the Northeast Energy Efficiency’s
Air Source Heat Pump Buying Guide, available at:
https://neep.org/air-source-heat-pump-buying-guide.
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AIR-SOURCE HEAT PUMPS (ASHP)

Are Air-Source Heat Pumps
a Good Fit For My Home?
If you answer yes to ANY of the following questions, then ASHPs may be a good fit for your home.

□ Do you want to reduce your home’s greenhouse
gas emissions?
ASHPs run on electricity instead of burning fossil
fuels to heat and cool your home, reducing your
home’s greenhouse gas emissions.

□ Do you currently heat your home with oil,
propane, or electric resistance?
With today’s energy prices, heating your home with
ASHPs instead of oil, propane, or electric resistance
will lower your heating operating expenses.

□ Do you want to add air conditioning to your
home?
ASHPs are a great option for adding air conditioning
while upgrading your old, inefficient heating system
at the same time! For homes without existing
ductwork for central air-conditioning, ductless
heat pumps can provide heating and cooling to the
entire home without the expense and disruption
of installing ductwork. As a bonus, you get a new
heating system too!

□ Do you want to replace your current central air
conditioning system?
ASHPs can upgrade your old, inefficient central
air-conditioning system. For homes with existing
ductwork, a ducted ASHP may be able to use
your existing ducts, although you should talk to
an installer about whether your existing ductwork
needs any upgrades to accommodate a heat
pump. The additional cost of installing a heat pump
(instead of just an air conditioning unit) may be
covered by incentives and will provide your home
with a new heating system.

□ Do you currently have a hot air heating system
(i.e., furnace) that is old or inefficient?
Ductwork for hot air systems can be paired with a
central air-source heat pump, although you should
talk to an installer about whether your existing
ductwork needs any upgrades to accommodate a
heat pump.
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□ Are there parts of your home that are not
adequately heated or cooled by your existing
system?
ASHPs are a flexible solution that can be designed to
ensure comfortable conditions in your entire home
or parts of your home that were never comfortable
before. For example, the flexibility in design allows
for homes with ducts to reuse the ducts if desired,
while also adding a ductless unit or two for problem
areas. Ductless ASHPs can provide zonal control
from each indoor unit, so you can keep different
parts of your home at different temperatures based
on your preferences. For homes with radiators,
ductless units can provide heating and cooling
without the need to install ductwork, although a
mini-duct solution may be a good way to heat and
cool some adjacent smaller rooms like upstairs
bedrooms. Talk to your installer about your goals
for your home, and they should be able to design a
system to help meet those goals.

□ Do you have an open concept house?
Homes with larger open spaces and fewer
individual rooms can reduce the number of indoor
units needed to heat and cool the entire home,
bringing down the cost of an ASHP installation.

□ Do you have photovoltaic solar panels on your
roof?
ASHPs run on electricity. If you already have PV
panels on your roof that are generating more
electricity than your home is currently consuming,
then you can use the electricity from your existing
solar panels to run your heat pump, decreasing or
even eliminating your heating and cooling operating
expenses.

□ Is your house weatherized (i.e., well-insulated
and air-sealed)?
Weatherized homes require less energy to heat and
maintain more even temperatures throughout the
home, which will allow ASHPs to heat or cool your
entire home with less capacity and fewer indoor
heads, reducing the cost of installing ASHPs in your
home and lowering the operating cost.
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Case Studies
Mattapan resident Nia has cut her average electric
bill in half since replacing her electric baseboards and
window air-conditioners with air-source heat pumps:
“Wow, it blew my mind. Normally the bill is anywhere
from $400 to $500, and it was more like $200, I was
like, ‘Let me look at that again!’”

Nia with her floor mounted indoor unit.

Peter from Berlin, MA installed air-source heat pumps
for his family’s home: “I reviewed different options for
an alternative heating source instead of my current
electric heat. It would have been extremely costly to
add a fossil fuel system with furnace, plumbing, and
ductwork. The heat pumps provide whisper-quiet
cooling in the summer and heating in the winter. I’m
easily saving hundreds of dollars every year compared
to my electric heat. My return-on-investment will be
short, my house will be comfortable, and my carbon
footprint is reduced. Easily one of the best things I’ve
done for my home.”
Peter with an indoor wall mounted unit.

With increasing concerns about climate change,
moving away from a fossil fuel-based heating
system was an important decision for James in Hyde
Park, Boston. Once his natural gas boiler needed
replacement, James installed an air-source heat pump
system for his home. Now James heats his entire
120-year-old Victorian home with an air-source heat
pump system. According to James, he wants to do his
part to reduce climate change and fossil fuel usage.

Photo of the back of James’ house in Hyde Park.
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AIR-SOURCE HEAT PUMPS (ASHP)

Benefits of Cold-Climate ASHPs

COST
• Lowest up-front installation cost of any lowcarbon heating or cooling solution.
• Cost-competitive to operate compared to oil,
propane, or electric resistance heat

COMFORT
• Easy to configure for zone-by-zone
temperature control
• Provides air conditioning without sacrificing
the use of the window
• Indoor units are much quieter than window
air conditioners

FLEXIBILITY & FUNCTION
•P
 rovides both heating and cooling in a single,
efficient system

• Outdoor units are typically much quieter than
a traditional central air conditioning (AC)
outdoor unit

• Can be ductless or ducted, depending on what
works better for your home
• Ductless indoor units can be floor-, ceiling-, or
wall-mounted
• Operates efficiently in cold-climate regions,
like Massachusetts

GREENHOUSE GAS EMISSIONS

• Cold-climate air-source heat pumps can be the
sole source of heating and cooling in a wellinsulated home

• Lower greenhouse gas impact than fossil
fuels with today’s standard electric grid mix –
and the grid is getting greener over time

• Adaptable for many situations. Air-source heat
pumps can:

• Potential for zero greenhouse gas impacts
when paired with solar PV or 100% renewable
electricity

- Fully replace your existing heating system
- Integrate with your existing system
- Supplement your existing system
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Cost
ESTIMATED COST
The cost to install an air-source heat pump in your
home will depend on the specific characteristics
of the building, how much of your home’s heating
and cooling you want to cover with your heat pump
system, the kind of system and the features you
choose, and your installer. Before incentives, a singlehead ductless heat pump costs around $5,000,
including installation. Whole-home replacement
systems will start at $15,000 and can range up to
$25,000 or more, depending on the home.
•D
 uctless: Larger homes and homes with more rooms
or zones will have higher costs. Conversely, small
homes or homes that are very well insulated can use
smaller heat pump systems and will see lower costs.
•D
 ucted or centralized: Costs increase depending
on the size of the home and the degree of ductwork
modification required. Ductwork modifications can
increase the project costs significantly. Conversely,
homes that already have ductwork that is suitable
for heat pumps offer some of the most cost-effective
whole-home heat pump opportunities.

The cost to install a brand-new heat pump shouldn’t
be evaluated only on the dollar savings for heating and
cooling your home; increasing comfort, greenhouse
gas savings, and other benefits should also be
considered. Other factors can reduce costs and
encourage you to install air-source heat pumps:
• If your existing heating system is more than 10 years
old, consider replacing it with a heat pump before
it fails. The true cost to install the heat pump is the
difference between the full cost of installing the airsource heat pump and what you would have spent
on a new boiler or furnace.
• If you’re considering installing or replacing an air
conditioner, providing heating as well as cooling will
only add incrementally to the cost and may be offset
by incentives.

Homes that have less than 200-amp electrical service
will likely incur additional costs for upgrading the
electrical service to accommodate an air-source heat
pump system.
As you consider the upfront cost, keep in mind that
operating costs (i.e., your monthly energy bills) for airsource heat pumps tend to be substantially lower than
typical costs for oil, propane, or electric baseboard
heating systems. Well-sealed and insulated homes will
have even lower heating costs, and installation costs in
these homes will be lower because smaller equipment
will be adequate to provide the heating. By installing
air-source heat pumps, you will also be adding a very
efficient cooling system.
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AIR-SOURCE HEAT PUMPS (ASHP)

Incentives & Financing
INCENTIVES
Incentives are available to homeowners in
Massachusetts wishing to upgrade their heating and
cooling system to an air-source heat pump. Incentives
depend on the kind of system installed (centralized or
ductless), the size of the system, and the kind of fuel
the system is displacing. Depending on your electric
provider, you may be eligible for different incentive
programs.
•M
 ass Save®Electric Heating and Cooling Rebate:
If you are located in Mass Save® territory, you may
be eligible for $1,250 per ton of heating capacity if
you currently have oil, propane, or electric resistance
heat. Typical whole-home systems range from 3-5
tons of capacity, and systems must include integrated
controls. Customers that currently heat with natural
gas are eligible for $250 per ton of capacity.
• MassCEC Rebate: Customers replacing their entire
natural gas heating system with an air-source
heat pump system are eligible for $2,500-$5,000
depending on income level. To be eligible for MassCEC
rebates, homeowners’ electrical service provider
must be Eversource, National Grid, Unitil, or one of
the municipal electricity providers that contribute to
the Renewable Energy Trust. Click here for a list of
participating municipal electricity providers.
`• I f you are served by a municipal electric company,
visit your electric provider’s webpage to see if they
offer incentives for cold-climate air-source heat
pumps.
•M
 assachusetts Alternative Energy Certificates
(AECs): AECs (worth anywhere from $3-12 each)
are provided to homeowners installing air source
heat pumps depending on the square footage of the
home, the level of home insulation/efficiency, and
whether the existing fossil fuel heating system was
removed. Homeowners apply for AEC credits after
their air-source heat pump system is installed. A
2,000 square foot whole-home system could receive
around 100 AECs, worth approximately $300-$1,200.
See the Department of Energy Resources (DOER)
website for more information on AECs.
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FINANCING
• Mass Save® If you are located in Mass Save® territory,
then eligible air-source heat pumps can be financed
through a Mass Save® HEAT Loan. These loans offer
up to $25,000 at 0% interest over terms of up to
7 years. If unsure whether you are eligible for Mass
Save® incentives, check on the Mass Save® website.
• If you are not eligible for Mass Save® incentives,
check with your local municipal electricity provider
to see if they have any financing options available
for clean energy systems.

*Please note that the value of an AEC is subject to
market conditions and that the value listed here may
be different than the current market price.
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Efficiency First

Taking steps to air-seal and insulate your home will ensure that it is ready for your new air-source heat pump system
and will help reduce overall energy consumption. A tighter, more insulated home will not only save you money on
operating costs and reduce your carbon emissions throughout the year, it may also allow you to buy smaller, less
expensive equipment in the first place.

There are a few ways to increase your
home’s efficiency and reduce its heating
and cooling load.
•A
 ir sealing: Ensuring there are as few gaps as
possible for indoor air to escape and outdoor air to
get in. Air leakage can represent up to 40% of spaceconditioning costs in a leaky building. Weatherization
professionals will focus on sealing leaks hidden in
the attic, garage, or between floors. Air sealing often
involves re-sealing windows, replacing broken or
jammed vents, and replacing the rubber seals around
door frames. Experienced professionals will know
the common culprits of air leakage to target, but
a professional assessment of hidden leaks using a
blower door to pressure-test the house is the best
way to find leaks in your house.

• I nsulation: Adding insulation slows heat transfer
through the building envelope (i.e., walls, roof, floors);
heat transfer is the leading cause of heat loss in
the winter. Working with a professional contractor
to improve roof, wall, and floor insulation can
considerably lower heat transfer, improving your
home’s efficiency. Many insulation contractors are
trained to air-seal before insulating, when it’s much
easier to do.
•D
 uctwork Upgrades: If your home utilizes a
centralized heating or cooling unit with ducts outside
of the conditioned space of the home (i.e., in an
attic, basement, garage, or crawlspace), sealing and
insulating the ducts can significantly improve the
overall efficiency of your system by ensuring that
more of the heated or cooled air gets delivered to
where it is needed.

Mass Save® or your gas or electricity provider may provide a no-cost assessment to identify efficiency
opportunities for your home and incentives to help pay for the upfront cost of insulating and air-sealing.
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AIR-SOURCE HEAT PUMPS (ASHP)

Making the Switch
1. Confirm that air-source heat pumps are the right fit for your home and your home clean energy priorities.
2. Understand the costs and plan how you will finance the project. Check out the
Cost and Incentives & Financing section to understand the typical costs to install air-source heat pumps.
3. Contact installers. MassCEC recommends contacting at least three installers to learn more about installing
air-source heat pumps in your home. Installers may also give multiple quotes for different installation or unit
configurations so you can understand all your options. Visit our Find An Installer Near You page for a list of
installers. Referrals from family, friends, or neighbors are another great way to find installers.
4. P
 repare your home. If necessary, take preliminary measures to get your home ready for a new heating system,
such as upgrading your electrical service (if necessary) or completing any weatherization work recommended
in your home energy assessment, such as sealing air leaks, or installing insulation. If you are planning to improve
the weatherization of your home, make sure your installer is aware so that they take the reduced heating and
cooling needs of your home into account when designing your air-source heat pump option(s).
5. Install air-source heat pumps. Talk to your installer about how long installation will take. Air-source heat pump
installations typically take between 3 days and 2 weeks, depending on home size and system complexity.
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How Can I Prepare for an Air-Source
Heat Pump Installation?
Determine whether your home has adequate electrical service for an ASHP and make
an upgrade if necessary.
How many amps of electrical service does your home have? If your home has less than 200 amp electrical service,
talk to an ASHP installer about whether you may need to upgrade your electrical service to
accommodate an ASHP system. Check out this site for instructions on how to determine the amperage of
your home’s electric service. This Old House also has a helpful video that shows what an electrician will do
to upgrade your electric meter and panel. Upgrading your home’s electrical service is a good investment if you
might install an electric vehicle charger or other new electrical appliances in the future. This upgrade typically
takes one day to complete, and usually costs around $2,000 to $3,000, which may include fees and permitting
from your local permitting agency. Upgrading your home’s electrical service requires a licensed electrician who will
coordinate with your electric utility and your local permitting agency.

Think about where you would like to place the outdoor and indoor units.
OUTDOOR UNIT PLACEMENT:
•S
 ize and Location: Each ASHP outdoor unit takes
up a few square feet of space. Exact sizing depends
on the capacity of the heat pump and how many
outdoor units you install. Outdoor units for central or
multi-head heat pumps typically have a footprint that
is twice as large as conventional air-conditioningonly units; they are sometimes slimmer, but taller,
than air-conditioning only units. Single-zone outdoor
units take up less space, but you may need more
of them to heat your whole home. Think about any
landscaping changes that may need to occur to
facilitate unit placement. It’s good to avoid proximity
to walkways or other areas where meltwater from the
unit might freeze and create a slippery path. The top
of the outdoor unit may reach up to 6 feet above the
ground once it is mounted off the ground to keep it
from being buried in the snow. Choose an outdoor
area where the unit will not block a window or door.
•A
 ir Flow: ASHPs run most efficiently when the
outdoor units have access to unobstructed air flow.
For this reason, ASHPs cannot be placed in front of
each other. If you are considering landscaping around
the outdoor units to reduce their visibility, make
sure sufficient space is left around the unit for air to
circulate.

•R
 oof Drip Line: Avoid installing the outdoor unit
directly under any drip line from the roof or other
overhang that would subject it to falling snowmelt,
ice, or rain runoff. If this is unavoidable, plan to install
a drip cap or shield above the unit.
•C
 ondo or Homeowner Association: If you are part
of a condo association or homeowners association,
find out whether you need to obtain permission to
place units outdoors.
•N
 oise and vibrations: Outdoor units are typically
much quieter than an old air conditioner, so many
homeowners are comfortable with having these
outdoor units near a yard or patio. You may want to
talk to your installer about the potential for noise or
vibrations if you choose to mount the outdoor units
directly on the wall of your home. Many homeowners
find this to be a great option. If you are sensitive to
noise or vibrations, you may want to avoid having
the outdoor unit mounted outside a sensitive space
like a bedroom. Alternatively, you could ask your
installer about vibration dampening brackets or opt
for a ground-mounted stand instead of wall-mounted
brackets.
•A
 ccessibility: Make sure that the outdoor unit is
accessible for maintenance, ideally with a nearby
electrical outlet for any maintenance equipment.
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How Can I Prepare for an Air-Source
Heat Pump Installation?
DUCTLESS INDOOR UNIT PLACEMENT OPTIONS:
Wall Mounted
Wall-mounted units are typically about three feet wide
and one feet tall. Ideally, they should be installed at least
6 inches below the ceiling to allow for air circulation.
Installing these units on an exterior wall simplifies the
connection to the outdoor unit and to the drain for the
condensate water that results from dehumidification in
the summer. Consider the rooms in which you would
like to place the units and where on the wall they would
be installed.

Ceiling Mounted
These indoor units are popular with homeowners who
who want to conserve wall space. Because heat rises,
ceiling mounted units are most efficient in rooms with
ceiling heights of 8 feet or less. Homes use a refrigerant
line, instead of ductwork, to provide heating and cooling
with ductless ceiling mounted units.

Floor Mounted
These units work efficiently when they have access to
unobstructed air flow, similar to traditional radiators.
Floor units are around two feet tall, between two and
three feet wide, and 8 inches deep. If considering floor
units, make sure you have an unobstructed floor space.
Floor units can be a great option for heating, as heat
rises naturally. If you are removing your old, cast-iron
radiators as part of your project, you could install these
floor-mounted units where the old radiators used to be.

DUCTED INDOOR UNIT PLACEMENT OPTIONS:
Air Vents
Air vents connect to an indoor air-handling unit that
connects to ductwork in your home. Some ducted heat
pumps can be installed in conjunction with a new or
existing furnace to provide heating and cooling for most
of the year before switching to the furnace during the
coldest parts of the winter. Other ducted heat pumps
operate as the home’s only source of heating and
cooling with an in-unit electric resistance back-up heat
source.
20
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Questions to Ask Your Installer
During your conversation with installers, consider asking
the following questions:

CONFIGURATION
Did you perform a heat load calculation to determine
the sizing of the system?
Many installers size systems using general rules and their
experience. If you are installing an air-source heat pump to
serve as your primary or only source of heat, it is important
that the system be well designed; a heat load calculation
for your specific home is an important tool in selecting the
right equipment.

Where will you mount the outdoor unit(s) and how? Will exterior piping be visible?
If so, what type of covering will you use?
 ake sure you understand and are comfortable with the location of the outdoor units. If there will be exterior
M
piping on your house, installers have different options to cover it up so that it looks like a downspout.
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21

QUESTIONS TO ASK YOUR INSTALLER (CONT.)
What type of indoor units do you recommend, where will they be located, and why?
Make sure you understand where the indoor units will be placed and whether this matches your goals for your heat
pump project and how you use the space.

How will the controls and thermostat be set up?
Ask your installer to explain the thermostat and controls for your system. This is especially important if your
installer is putting in integrated controls that operate your heat pump system and a backup heating source
together. Additionally, many wall-mounted ductless units have the thermostat in the heat pump indoor unit; a
separate thermostat installed at chest height would more accurately sense the temperature in the living space.

COST
What is the installation price and what incentives may be available? Who will apply for these incentives?
Make sure that you understand upfront who will apply for any incentives that you are pursuing and when you need
to apply (before vs. after installation).
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
 side from annual electricity costs, what other annual costs can I expect (such as regular maintenance or
A
parts)?
 assCEC suggests that you have your heat pumps inspected and cleaned every one to two years. Ask if your
M
contractor performs routine maintenance or if they have someone that they recommend.

TIMING
How far in advance can we plan the installation and how long does the installation take?
Be sure to communicate if you have particular time constraints and get a sense when your installer will be available
to do the installation. Summer is the busiest time of the year for air-source heat pump installers and many installers
have some delays during the summer season.

What should I do to prepare for the installation?
Make sure you understand from your installer if there is anything you need to do to prepare to have them working
in your home.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
QUALITY ASSURANCE
Do you provide a warranty for the systems you install? What are the different warranty options?
Make sure you understand what is covered by any warranty offered by your contractor (i.e.,
equipment, labor, or both).

Have you participated in manufacturer training for the systems you would install, and can
you provide references from previous customers?
As with any home improvement project, it is important to ensure that your installer has the right training
and a good track record with past customers.

Will you hire subcontractors to complete portions of the project? If so, what will they do?
What are the names of these companies and how long have you worked with them?
Many air-source heat pump installers sub-contract the electrical work. Some will even allow the
homeowner to select their own electrician.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
Will you provide training for me on how to properly operate and maintain the system (i.e.,
thermostat settings, cleaning air filters)?
Air-source heat pumps are relatively simple to operate, but there are a few differences compared to
other heating systems, and your installer should be a good educational resource.
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AIR-SOURCE HEAT PUMPS (ASHP)

Getting the Most
From Your New System
OPERATION

HOMEOWNER MAINTENANCE

•A
 ir-source heat pumps work most efficiently
when you keep your thermostat at a comfortable
temperature consistently, even overnight and when
you are at work or away for a day or two. Unlike
fossil fuel heating, temperature setbacks are not
recommended.

•T
 o keep your units operating efficiently, clean or
replace indoor air filters every 1-6 months, depending
on how dirty they are. Check out INsource
Renewables’ video on how to clean your air filters.
The primary filters can be washed in the sink or
cleaned with a vacuum cleaner; some optional filters,
like deodorization filters, may need replacing over time.

•C
 ontinue to use your heat pump in very cold weather.
If you feel like your house is not getting enough heat,
turn up the temperature on your thermostat and
consider setting the air flow at the highest setting.
Properly sized and installed cold-climate air-source
heat pumps can heat homes when the outdoor
temperature is well below zero.
• If you are using your existing heating system as a
backup, use it only when needed. If you do not have
integrated controls that automatically coordinate
the operation of the two heating systems, turn the
thermostat for your existing system down a few
degrees lower than the usual setting to ensure that
your air-source heat pumps are your primary heating
source. If you feel that your heat pumps are not
providing enough heat on very cold days, turn up the
backup heat slightly.
•F
 or more information, see NEEP’s guide on Getting
The Most Out of Your Heat Pump

•K
 eep leaves, debris, snow, and ice away from the
outdoor units.
•T
 rim back any plants or bushes that are encroaching
on the heat pump.
•M
 ake sure the airflow is unrestricted around both the
outdoor and indoor units.

PROFESSIONAL MAINTENANCE
•S
 chedule a maintenance check with your airsource heat pump installer every 1-2 years (or at the
installer’s recommended interval) to make sure that
everything is running smoothly.
•C
 heck on your system at least once per season to
make sure there is no obvious damage, like mold,
ice buildup, or indicator lights turned on. If there is
damage to your heat pump, schedule a maintenance
check with an installer to make sure your air-source
heat pump is working properly.
• If doing home renovations after installing an airsource heat pump, be extra careful to make sure that
equipment and refrigerant lines are not disturbed,
which could cause a leak.
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YOUR GUIDE TO

Ground-Source
Heat Pumps

GROUND-SOURCE HEAT PUMPS: Four Reasons to Switch

1

2

LOWER GREENHOUSE
GAS EMISSIONS

3

COST
COMPETITIVE

ALL-IN-ONE
SYSTEM

4

OUT OF
SIGHT

Ground-source heat pumps run on electricity and use the constant temperature of the
ground to provide heating and cooling for your home.

Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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Ground-Source Heat Pumps (GSHP)

Technology
Overview
Ground-Source Heat Pumps are heating and cooling systems that transfer heat between the earth and your
home. Ground-source heat pumps operate similarly to a refrigerator, but on a much larger scale. A refrigerator
moves heat out of the refrigerator or freezer to an outside coil, which is warm to the touch due to the heat it has
extracted. The GSHP uses a more sophisticated version of the same technology to pump heat from the ground
into the house during heating, and from the house into the ground when cooling.
Ground-source heat pumps do not burn fossil fuels; they use electricity to run a compressor. Because they take
advantage of the stable, underground temperature of the earth (about 50 degrees Fahrenheit in Massachusetts),
ground-source heat pumps are the most efficient heating and cooling system available. They are much more
efficient than electric resistance (electric baseboard), oil, propane, or natural gas heating. They also provide highly
efficient air conditioning.

Heat Pump

Loop Field

Most ground-source heat pump systems feature an underground loop of piping that circulates an anti-freeze fluid
(a mixture of water and non-toxic propylene glycol or ethanol) between the ground and a central heat pump unit.
The central heat pump is usually located in the basement or mechanical closet of a house. It includes a refrigerant
loop with a compressor, reversing value, expansion valve, and two heat exchangers. One heat exchanger transfers
heat between the outdoor fluid and the refrigerant. The second heat exchanger transfers heat between the
refrigerant and the indoor distribution system, which brings the heating and cooling to all the rooms. The indoor
distribution system may consist of ducts for forced air, hydronic baseboards, or radiant floors. In addition to
heating and cooling, some ground-source heat pumps can also provide domestic hot water.
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GROUND-SOURCE HEAT PUMPS (GSHP)

The Technology
GSHP
Winter Mode

In the winter, anti-freeze fluid pumped through the ground loop absorbs low-grade heat from the ground (1).
At the ground loop/refrigerant heat exchanger, the anti-freeze fluid transfers its heat to an indoor refrigerant
loop, without any mixing of the two substances (2). The warmed refrigerant flows to the compressor where it is
pressurized, causing it to heat up further (3). The reversing valve (4) directs the hot refrigerant to the refrigerant/
indoor distribution heat exchanger, where the heat is transferred to the air- or water-based distribution system
that spreads the heating throughout the house (5). The refrigerant next passes through an expansion device (6),
which makes it very cold. Because it is now colder than the temperature of the anti-freeze fluid in the ground loop,
the refrigerant can again absorb heat from the ground loop to begin the cycle again (2).
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GROUND-SOURCE HEAT PUMPS (GSHP)

The Technology
GSHP
Summer Mode

In the summer months, the process is reversed. Anti-freeze fluid from the ground loop (1) cools the refrigerant at
the ground loop/refrigerant heat exchanger (2). The refrigerant then flows through the expansion valve (3), which
makes it even colder. At the refrigerant/indoor distribution heat exchanger (4), this cold refrigerant absorbs heat
from the air or hydronic distribution system, cooling the interior of the house. The compressor then concentrates
the heat in the refrigerant (5), and the reversing valve (6) directs the hot refrigerant back to the ground loop/
refrigerant heat exchanger (2), where the refrigerant easily releases the heat to the ground loop. The fluid in the
ground loop is then cooled by the earth (1).
Ground-source heat pumps work very well in four-season climates like New England’s. You are not limited to the
temperature of the ground and you do not need a supplemental fossil fuel system to keep your house comfortable
year-round.
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The Technology
GROUND-SOURCE
HEAT PUMP CONFIGURATIONS
The ground loops for ground-source heat pump
systems can be installed in different configurations,
depending on the amount of land available and
whether there is a pond next to a home. The most
common system type in Massachusetts is a closedloop vertical system. The system circulates an antifreeze mixture through pipes that extend around 500
feet into the ground within one or more boreholes that
are at least 20 feet apart from each other.

Closed-Loop Vertical

The second most common type of ground-source heat
pump in Massachusetts is an open loop system. This
system exchanges water directly with an underground
well. Ground water is returned to the well after passing
through the heat pump.
Another ground-source heat pump configuration
that is less common in Massachusetts due to space
requirements is called a closed-loop horizontal
system. Similar to the closed-loop vertical system, an
anti-freeze solution is circulated through pipes that are
laid out horizontally at a depth of about six or more
feet underground. Horizontal loop systems require
more yard space than vertical loop systems. Horizontal
systems can cost less to install if the digging conditions
are favorable. Closed-loop horizontal systems can be
less efficient than vertical systems, due to the greater
ground temperature fluctuations at shallower depths.

Open-Loop Vertical

HOME IMPROVEMENT SCENARIOS THAT
WORK WITH GROUND-SOURCE HEAT PUMPS:
•E
 xisting home replacing heating or
cooling system
• Existing home doing major renovations
•N
 ew home construction using ductwork
or baseboard heaters

Closed-Loop Horizontal
TECHNOLOGIES FOR YOUR CLEAN ENERGY HOME : GROUND-SOURCE HEAT PUMPS
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GROUND-SOURCE HEAT PUMPS (GSHP)

Distribution System Types
Ground-source heat pumps can be paired
with either forced hot air or hydronic
distribution systems to distribute heating or
cooling throughout the home. With forced
hot air distribution, the heat pump transfers
heat to air that circulates through ductwork.
With hydronic heating distribution, the
heat pump transfers the heat to water that
is circulated to baseboards or radiators. One
reason ground-source heat pump systems
are so efficient is that they deliver water at
modest temperatures, approximately 110
to 120 degrees Fahrenheit, but this usually
requires longer baseboards or larger radiators
than those designed to work with traditional
boilers. However, the old baseboards or
radiators can often be replaced by heatpump-compatible ones in the same locations.
Ground-source heat pump systems are
compatible with zoning your house for
heating and cooling. Depending on the size
of a home, multiple heat pump units may be
used to heat sections of a house (such as an
entire floor or all of the bedrooms).

Home with Ductwork

DISTRIBUTION SYSTEMS THAT PAIR
WELL WITH GROUND-SOURCE HEAT
PUMPS
• Forced-hot-air ductwork
• Baseboard radiators

Home with Baseboard Radiators
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Are Ground-Source Heat Pumps
a Good Fit For My Home?

If you answer yes to ANY of the following questions, then GSHPs may be a good fit for your home.

□ Do you want to reduce your home’s greenhouse gas emissions?
GSHPs run on electricity instead of burning fossil fuels to heat and cool your home, reducing your home’s
greenhouse gas emissions.

□ Do you heat your home with oil, propane, or electric resistance?
Ground-source heat pumps are the least expensive to operate of all the clean energy systems and the energy
savings will be greatest.

□ Do you have a enough yard space?
You don’t need a huge yard to install a ground-source heat pump, but you will need enough room to fit a drill
rig onto your property. Drill rigs are very large trucks; imagine a truck over sixteen feet long, six feet wide, and
eight feet tall going into your front or back yard. Ground-source boreholes generally need to be at least 15
feet away from your home’s foundation and spaced 20 feet apart. The number of bore holes needed depends
on the size and heating needs of a home. A typical 2,000 square foot home would require 2 bore holes. After
drilling is complete, homeowners can landscape over the borehole area (or over the loop field, in the case of a
horizontal system).

□ Does your home have existing ductwork?
GSHPs are easy to add to homes with existing ductwork, especially ductwork that is already sized to provide
heating and cooling. Ground-source heat pumps can also use radiant floor heating or other hot water
distribution if they are sized for low-temperature hot water. Other existing heating distribution systems (i.e.,
radiators and some hot water baseboards) may need to be retrofitted or replaced for compatibility with
GSHPs. If you are installing new ductwork as part of your GSHP installation, the ductwork typically takes
between 3 and 5 days to install.

□ Do you have photovoltaic (PV) solar panels on your roof?
GSHPs operate using electricity. If you already have PV panels on your roof, then you can use your existing solar
panels to run your heat pump, decreasing or even eliminating your operating expenses. Because GSHPs are the
most efficient heating and cooling option, their electricity needs can be met with fewer PV panels.

□ Is your house weatherized (i.e., well-insulated and air-sealed)?
Weatherized homes require less energy to heat, which will allow you to install a smaller GSHP system (less
drilling!), reducing the cost of installing a GSHP system and lowering the operating cost.
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Case Studies
Anastasia and Ezekiel Wheeler installed a
ground-source heat pump system in 2019
to heat and cool their two-unit home and
have been extremely pleased with the
outcome. Before the installation, their 18th
century home was heated by an oil burner
with baseboard distribution. They have
been enjoying the increased comfort from
the ground-source heat pump.
“It’s definitely quieter,” Ezekiel stated, “The
system circulates the air around which is
nice as the air is a bit fresher, less stagnant,
especially when you wake up in the
morning. The house is a little drier”.
As part of the installation, the Wheelers had
ductwork installed in their antique home.
Although this was a challenging aspect of
the project, the end result was excellent.
Ezekiel calculated a break even point of
12-17 years for replacing his oil heat with a
ground-source heat pump. This includes the
cost of installing ductwork, which was one
third of the project cost.

The new air-handling unit to provide heating and cooling in the
Wheeler’s home.

In addition to their heat pump, the
Wheelers also installed solar PV on their
roof and purchased an electric car, in
their quest to become a fossil-fuel free
household. Ezekiel is very motivated to
reduce his impact on the planet and feels
that “a sustainable future needs to be
profitable, more fun and more comfortable,
or there’s no chance of it getting done.” He
is pleased to report “so far, so good” on all
those fronts.

“A sustainable future needs to be profitable, more fun and more
comfortable, or there’s no chance of it getting done.” – says Ezekiel.
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Case Studies
Achieve Renewable Energy Systems, LLC
installed a ground-source heat pump system
in a 2,890 square foot home in Winchester,
Massachusetts. The house consists of the original
home, constructed in 1937, and an addition,
constructed in 2005. Prior to installing groundsource heat pumps, the house was heated by
a fuel oil boiler supplying baseboards in the
original home, and hydronic forced air in the
addition; air-conditioning was installed only in
the addition. The fuel oil use was very high with
over 2,000 gallons consumed annually.
The homeowners primarily wanted to eliminate
the use of fuel oil because of adverse health
effects, but they were also interested in improving
comfort, reducing operating costs, and reducing
carbon emissions.

After conducting an energy audit that showed the house was poorly insulated and inefficient, Achieve increased
insulation in the attics, walls, and basements prior to installation. The energy efficiency upgrades allowed Achieve
to install a smaller system, lowering the project costs and operating expenses for the homeowners. The groundsource heat pump system consists of two heat pumps and two bore holes, each with a depth of 380 feet.
After the ground-source heat pump installation, fuel oil use was eliminated. The homeowners report a dramatic
improvement in comfort, especially on cold days. This is a result of both the ground-source heat pump
installation and the energy efficiency upgrades. The homeowners say that the ground-source heat pump is
much quieter than their old heating system and the heating operating costs are noticeably lower. The
homeowners averaged over $300 per month in energy savings during 2019.
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GROUND-SOURCE HEAT PUMPS (GSHP)

Benefits of GSHPs

OPERATION

FLEXIBILITY & FUNCTION

• Operating costs are typically lower than oil,
propane, or electric resistance, and about the
same as (or marginally higher than) natural
gas heating

• Provides both heating, cooling, and
potentially hot water in a single, efficient
system

• Operates efficiently as a whole-building
solution in cold climates, like Massachusetts

• Most efficient heating and cooling
system available
• Can use ductwork that is already installed
in homes

COMFORT
• Consistent home temperature

GREENHOUSE GAS EMISSIONS

• Compatible with zoned thermostats

• Lower greenhouse gas impact than
fossil fuels

• Quiet
• Safety
• No onsite fossil fuels
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• Potential to have zero greenhouse gas
impacts when paired with solar PV or 100%
renewable electricity
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Cost
ESTIMATED COST
The cost to install a ground-source heat pump in your home will depend on the specific characteristics of the
building, the extent to which you are replacing the existing distribution system, the kind of system you choose,
and your installer. Costs also depend on the drilling/trenching required and the level of modification needed to
your existing heating and cooling distribution system. Generally, prices will range from $35,000 and up before the
incentives are applied.
Homes that have less than 200-amp electrical service will incur additional costs for upgrading the electrical
service to accommodate a ground-source heat pump system. You will also need to repair some landscaping after
the drilling or trenching is complete. Keep in mind that heating operating costs (your monthly electric bill) for
ground-source heat pumps tend to be substantially lower than the cost of oil or propane and about the same
as natural gas. In the summer, electricity consumption by ground-source heat pumps is substantially lower than
electricity consumption by traditional air conditioning systems. Ground-source heat pumps also require little to no
maintenance and can last much longer than even their air-source counterparts.
Factors other than the upfront costs, such as increased comfort, greenhouse gas savings, and other benefits,
should also be considered when evaluating a ground-source heat pump system. If your existing heating system is
more than 10 years old, plan to replace it before it fails. The true cost to install a ground-source heat pump system
is the difference between the full cost of installing a ground-source heat pump system compared with what you
would have spent on a new boiler or furnace PLUS the cost of a central air conditioning system, since the GSHP
provides both heating and cooling.

INCENTIVES
Incentives are available to homeowners in Massachusetts wishing to upgrade their heating and cooling system to
a ground-source heat pump. Incentives depend on the kind of system installed, the system size, and your electric
provider.
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GROUND-SOURCE HEAT PUMPS (GSHP)

Incentives & Financing
INCENTIVES

FINANCING

• F
 ederal Investment Tax Credit: For systems
installed through 2022, 26% of the installed cost of
the system may be claimed as a tax credit on your
personal income tax return. The amount decreases
to 22% in 2023 and is eliminated in 2024. See the IRS
website and/or consult your tax advisor to confirm
eligibility. Note that the Internal Revenue Service
refers to ground-source heat pumps as “geothermal”
heat pumps.

• M
 ass Save® HEAT Loan: If you are located in Mass
Save® territory, then eligible ground-source heat
pumps can be financed through the Mass Save®
HEAT Loan, which offers loans of up to $25,000 at
0% interest over terms of up to 7 years. If you are
unsure whether you are eligible for Mass Save®

• Massachusetts Sales Tax Exemption: Groundsource heat pump systems are exempt from the
6.25% Massachusetts sales tax.

incentives, check on the Mass Save® website.
• If you are not eligible for Mass Save® incentives,
check with your local municipal electricity provider
to see if they have any financing options available for
clean energy systems.

• M
 assachusetts Alternative Energy Certificates
(AECs): AECs (worth approximately $3-12 each)
are provided to homeowners who install qualified
ground-source heat pumps, depending on the
square footage of the home and the level of home
efficiency. Homeowners apply for AEC credits
after installation. A typical 2,000 square foot home
system could receive around 300 AECs worth
approximately $900-$3,600. See the Department
of Energy Resources (DOER) website for more
information on AECs. *Please note that the price
of AEC credits is subject to market demand and
that the price listed here may be different than the
current market price.
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Efficiency First

Taking steps to air-seal and insulate your home will ensure that it is ready for your new ground-source heat pump
system and will help reduce overall energy consumption. A tighter, more insulated home will not only save you
money on operating costs and reduce your carbon emissions throughout the year, it may also allow you to buy
smaller, less expensive equipment in the first place.

There are a few ways to increase your home’s efficiency and reduce its heating and cooling load.
•A
 ir sealing: Ensuring there are as few gaps as
possible for indoor air to escape and outdoor air
to get in reduces the heating and cooling load in a
home. Air leakage can represent up to 40% of spaceconditioning costs in a leaky building. Weatherization
professionals will focus on sealing leaks hidden in
the attic, garage, or between floors. Air sealing often
involves re-sealing windows, replacing broken or
jammed vents, and replacing the rubber seals around
door frames. Experienced professionals will know
the common culprits of air leakage to target, but
a professional assessment of hidden leaks using a
blower door to pressure-test the house is the best
way to find leaks in your house.

• I nsulation: Working with a professional contractor
to improve roof and wall insulation can considerably
lower heat transfer, improving your home’s efficiency.
Many insulation contractors are trained to air seal
before insulating, when it’s much easier to do.
• Duct Upgrades: If your home utilizes a centralized
heating or cooling unit with ducts outside of the
conditioned space of the home (i.e., in an attic,
basement, garage, or crawlspace), sealing and
insulating the ducts can significantly improve the
overall efficiency of your system by ensuring that
more of the heated or cooled air gets delivered to
where it is needed.

Mass Save® or your gas or electricity provider may provide a no-cost assessment to identify efficiency
opportunities for your home and incentives to help pay for the upfront cost of insulating and air-sealing.
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Making the Switch

1. Confirm that ground-source heat pumps are the best fit for your home and your home energy priorities.
2. U
 nderstand the costs and plan how you will finance the project. Check out the Cost and Incentives &Financing
sections to understand the typical costs to install ground-source heat pumps.
3. Contact installers. MassCEC recommends contacting at least three installers to learn more about installing groundsource heat pumps at your property. Visit our Find an Installer Near You page for a list. Referrals from family,
friends, or neighbors is another great way to find an installer.
4. P
 repare your home. If necessary, take preliminary measures to get your home ready for a new heating system,
such as upgrading your electrical service or completing any weatherization work recommended in your home
energy assessment, like sealing air leaks or installing insulation. If you are planning to improve the weatherization of
your home, make sure your installer is aware so that they take the reduced heating and cooling needs of your home
into account when designing your ground-source heat pump system.
5. Install ground-source heat pumps. Talk to your installer about how long installation will take. Ground-source heat
pump Installations typically take between 2 to 4 weeks, depending on home size, system complexity, and schedules
of the driller and installer.

40

TECHNOLOGIES FOR YOUR CLEAN ENERGY HOME : GROUND-SOURCE HEAT PUMPS

GROUND-SOURCE HEAT PUMPS (GSHP)

How Can I Prepare for a GroundSource Heat Pump Installation?
Does your home have adequate electrical service for a GSHP system?
How many amps of electrical service does your home have? If your home has less than 200 amp
electrical service, talk to a GSHP installer about whether you may need to upgrade your electrical service
to accommodate a GSHP system. Check out this site for instructions on how to determine the amperage of your
home’s electric service. This Old House also has a helpful video that shows what an electrician will do to upgrade
your electric meter and panel. Upgrading your home’s electrical service is a good investment if you might install
an electric vehicle charger or other new electrical appliances in the future. This upgrade typically takes one day
to complete, and usually cost around $2,000 to $3,000, which may include fees and permitting from your local
permitting agency. This upgrade requires a licensed electrician who will coordinate with your electric utility and your
local permitting agency.

Locate property plans and share them with
an installer.
Many towns have codes regarding how close the GSHP
wells can be to your septic system, existing drinking water
wells, and the property line. If you have a plot plan or
blueprints of your property, share them with your installer
so they can make sure that your yard has adequate space
for a drill rig or a horizontal GSHP system that complies
with all local regulations and codes.

Delay new landscaping until after your
GSHP is installed.
The installation of a GSHP system will disrupt your yard,
whether you a drilling bore holes for a vertical loop or
excavating for a horizontal loop. Grass, plantings, and
walkways may be affected. The yard will need to be
refinished after the holes are dug, so it is best to save
major landscaping projects until after GSHP installation.
Once the ground loops are installed you can landscape,
pave, or place a patio directly over the drill site!

Weatherize your home!
It’s important to weatherize your home before installing
a GSHP system. GSHPs operate best in well-insulated
and air-sealed homes with efficient windows. Get a home
energy assessment and implement the recommended
weatherization measures. Make sure to tell your installer
about any weatherization measures that you have done
or are planning, so that they can size your GSHP system
appropriately.
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Questions to Ask Your Installer
During your conversation with installers, consider asking
the following questions:
CONFIGURATION
Did you perform a heat load calculation to determine the sizing of the
system?
 any installers size systems using general rules and their experience. If you are
M
installing a ground-source heat pump, it is important that the system is well
designed, and a heat load calculation for your specific home is an important
tool in selecting the right equipment.

What loop type system do you recommend and why?
 ake sure you understand what type of loop system (closed or open loop and vertical or horizontal loop) your
M
installer recommends and how much of your yard will need to be re-done after the installation is complete.

COST
 hat is the installation price and what incentives may be available? Who will apply for these incentives?
W
 ake sure that you understand upfront who will apply for any incentives that you are pursuing and when you need to
M
apply for these incentives (before or after installation).
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
Aside from annual fuel or electricity costs, what other annual costs can I expect (such as regular maintenance
or parts)?
 assCEC suggests that you have your heat pumps inspected every one to two years. Ask if your contractor performs
M
routine maintenance or if they have someone that they recommend.

TIMING
How far in advance can we plan the installation and how long does the installation take?
 e sure to communicate if you have particular time constraints and get a sense when your installer will be available to do
B
the installation. Summer is the busiest time of the year for ground-source heat pump installers and many installers have
some delays during the summer season.

What should I do to prepare for the installation?
 ake sure you understand from your installer if there is anything you need to do to prepare to have them working in
M
your home and yard.

QUALITY ASSURANCE
 o you provide a service agreement and/or warranty for the systems you install? What are the different
D
options?
 ake sure you understand what is covered by any service agreement or warranty offered by your contractor. Some
M
warranties cover labor, some cover the equipment, and some cover both.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
Have you participated in manufacturer training for the systems you would install, and can you provide
references from previous customers?
As with any home improvement project, it is important to ensure that your installer has the right training and a
good track record with past customers.

Will you hire subcontractors to complete portions of the project? If so, what will they do? What are the names
of these companies and how long have you worked with them?
Many ground-source heat pumps installers sub-contract the electrical work. Some will even allow the homeowner
to select their own electrician.

 ill you provide training for me on how to properly operate and maintain the system (i.e., how to set the
W
thermostat)?
 round-source heat pumps are relatively simple to operate, but there are a few differences compared to other
G
heating systems, and your installer should be a good educational resource.
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GROUND-SOURCE HEAT PUMPS (GSHP)

Getting the Most From
Your New System

OPERATION

PROFESSIONAL MAINTENANCE

•G
 round-source heat pumps work most efficiently
when you set your thermostat at a comfortable
consistent temperature even when at work or away
for the weekend.

•S
 chedule an annual to bi-annual maintenance check
with your ground-source heat pump installer to make
sure that everything is running smoothly.
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YOUR GUIDE TO

Automated
Wood Heating

AUTOMATED WOOD HEATING: Four Reasons to Switch
1

2

LOWER GREENHOUSE
GAS EMISSIONS

3

SAVE ON
ENERGY BILLS

BUY LOCAL

4

NO HASSLE

Automated wood heating is a heating system that burns locally sourced, sustainable
wood pellets instead of fossil fuels.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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Automated Wood Heating (AWH)

Technology
Overview
Automated Wood Heating is a heating system that burns locally sourced, sustainable wood pellets instead of
fossil fuels. An automated wood heating system works just like a gas/oil boiler or furnace except that is burns
wood instead of fossil fuels. Unlike traditional wood stoves or boilers, these heating systems are automated and
don’t need to be manually loaded or cleaned. Automated wood heating systems can use the existing pipe or ducts
in your home and require minimal homeowner interaction besides emptying a small ash bin a few times a year.

Pellet Delivery Truck

Indoor Units

Automated wood heating systems feature a central wood boiler or furnace, usually in the basement or mechanical
room of a house, a thermal storage tank (i.e., hot water tank) for homes with boilers, located next to the boiler;
and a bulk pellet storage bin, usually in the basement or garage of a house, although pellet storage can also be
located outdoors. In the winter, wood pellets are delivered directly to your home by a truck similar to an oil or
propane fuel truck. The pellets are conveyed from the truck to your storage bin by a hose connection, typically
located on the side of the house. The storage bin automatically feeds pellets into the boiler or furnace. As the
pellets burn, the energy they produce is used to heat your home and domestic hot water. Thermal storage tanks
store hot water, so that the boiler does not need turn on every time the home needs heat or hot water, which
increases the efficiency of the system.
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AUTOMATED WOOD HEATING (AWH)

The Technology
EXISTING SYSTEMS THAT
PAIR WELL WITH AUTOMATED
WOOD HEATING SYSTEMS:
•	Forced hot water baseboard
or radiator
• Ductwork

HOME IMPROVEMENT SCENARIOS
THAT WORK WITH AUTOMATED
WOOD HEATING SYSTEMS:
•	Existing home replacing heating
or hot water systems
• Existing home doing major renovations

Home with Baseboard Radiators

• New home construction

Home with Ductwork
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AUTOMATED WOOD HEATING (AWH)

Is Automated Wood Heating
a Good Fit for My Home?
If you answer yes to ANY of the following questions, then automated wood heating
may be a good fit for your home.

□ Do you want to reduce your home’s greenhouse
gas emissions?
AWH systems burn sustainably grown wood instead
of burning fossil fuels to heat your home reducing
your home’s greenhouse gas emissions.

□ Do you have a place to store the fuel?
Automated wood heating systems need sufficient
space for a bulk storage bin that can hold as much
as five tons of wood pellets. A small (3 ton) pellet
bin typically takes up 4.5 ft. by 6 ft., while a larger
pellet bin (5 ton) takes up 10 ft. by 10 ft. Bulk
storage bins are typically at least 6 ft. tall. If you do
not have a basement or you do not have adequate
space in your basement, you can also put these
storage bins in crawl spaces, an outdoor storage
shed or silo, or a garage. Vacuum lines up to 80 feet
will then be run to the house to transport the pellets
to the boiler.

□ Do you have an oil or propane hot water boiler
or furnace?
With today’s energy prices, heating your home
with an AWH system instead of oil or propane
will lower your heating operating expenses. Plus,
AWH systems can easily be incorporated into your
current heating distribution and completely replace
your current method of heating.
Wood pellets are a low carbon alternative to more
carbon intensive fossil fuels such as oil or propane.

□ Are you interested in supporting the regional
economy?
Wood pellets and chips for automated wood
heating systems come from byproducts of
sustainably managed Northeastern forests, keeping
more of your dollars in the regional economy.

□ Do you also need a heating solution for your
domestic hot water?
Automated wood heating systems can also heat
your hot water. You may be surprised by how much
energy is consumed producing hot water and the
savings can add up over a year.
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AUTOMATED WOOD HEATING (AWH)

Case Studies
Ted Wright recently added an automated wood
heating system and solar hot water to his home in
Montgomery, MA, with the help of MassCEC rebates
and has been extremely happy with the result.
Ted uses his new fully automated pellet boiler to
provide space heating for his home and as back-up
hot water heater for his solar hot water system in the
winter. During the installation, he disposed of his old
oil-fired system and his old wood furnace that was
highly-polluting and non-EPA certified.

“I wanted to install a system
that would be cleaner and
more efficient than our existing
combination of oil-fired boiler
and supplemental wood-fired

Ted’s bulk pellet storage bin, which holds up to 5 tons of
pellets.

boiler,” Ted stated.

He also wanted a more automated system, because
he didn’t want to worry about cutting, splitting,
and manually feeding the wood fired boiler in the
future. Ted has found the pellet system is very easy
to maintain and generates far fewer ashes than his
old wood system. He also likes how it can function
without any backup heat, and therefore replaced both
his old wood and oil boilers.
Ted decided to add a solar hot water heater to
minimize the consumption of pellets during the
warmer season. He has found that the pellet boiler
and solar hot water system work well together to heat
his hot water and home comfortably.

Ted’s pellet boiler
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AUTOMATED WOOD HEATING (AWH)

Case Studies
Winchester resident Wyatt Biel installed an
automated wood heating system with the
help of a rebate from MassCEC and has been
extremely pleased with the results.
Prior to switching to a pellet boiler, his
home was heated by oil. Wyatt shared that
he wishes he had made the transition to
automated wood heating sooner.

“The pellet boiler has operated
flawlessly since installation,”
Wyatt stated. “Receiving
delivery of pellets is effortless.”

He has found that the boiler has exceeded
his expectations for meeting his heating
needs, and he appreciates how the system
moderates fuel input and energy output so
adaptively. He feels that heating with wood
pellet boilers is still underutilized in the U.S.

Wyatt’s automated pellet boiler.
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AUTOMATED WOOD HEATING (AWH)

Benefits of AWH
FLEXIBILITY & FUNCTION

GREENHOUSE GAS EMISSIONS

• Homeowners can use existing heating
distribution systems, such as ducts or
radiators

• Lower greenhouse gas impact than fossil fuels
by using pellets derived from sustainably
harvested or scrap/waste wood

• Systems can provide both space heating and
domestic hot water
• Systems are fully automated; homeowners
only need to set their thermostats and the
boiler or furnace will regulate itself
• No chopping wood or feeding logs;
homeowners only need to empty a small ash
bin a few times a year
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SUPPORT LOCAL ECONOMY
• Heating expenditures stay in the local
economy and support the local forestry
industry, thereby helping to keep forest land
economically viable
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AUTOMATED WOOD HEATING (AWH)

Costs, Incentives, & Financing
ESTIMATED COST
The cost to install an automated wood heating system in your home will depend on the specifications of the
building, the extent to which you are replacing your existing system, and your installer. Costs also depend on
the size of the system, size of storage bins, and modifications to the distribution system required for installation.
Automated wood heating systems costs typically start around $26,000 before incentives.
If your existing heating system is more than 10 years old, consider replacing it before it fails. The true cost to install
an automated wood heating system is the difference in cost between replacing your existing boiler or furnace with
an in-kind replacement versus the cost of installing an automated wood heating system.

INCENTIVES

FINANCING

There are incentives available to homeowners in

•M
 ass Save® HEAT Loan: If you are located in Mass
Save® territory, then eligible automated wood
heating systems can be financed through the Mass
Save® HEAT Loan, which offers loans of up to
$25,000 at 0% interest over terms of up to 7 years.
If unsure whether you are eligible for Mass Save®
incentives, check on the Mass Save® website.

Massachusetts wishing to upgrade their heating
system to an automated wood heating system.
Incentives depend on the kind of system installed and
the cost of the system. Depending on your electric
provider, you may be eligible for different incentive
programs.
•F
 ederal Investment Tax Credit: For systems installed
through 2022, 26% of the installed cost of the system
may be claimed as a tax credit on your personal
income tax return. The amount decreases to 22% in
2023 and is eliminated in 2024. See the IRS website
and/or consult your tax advisor to confirm eligibility.

• If you are not eligible for Mass Save® incentives,
check with your local municipal electricity provider
to see if they have any financing options available for
clean energy systems.

•M
 assachusetts Alternative Energy Certificates
(AECs): AECs (worth approximately $3-12 each)
are provided to homeowners who install qualified
automated wood heating systems every quarter,
depending on the number of tons of pellets used.
Homeowners apply for AEC credits after installation.
A typical 2,000 square foot home will use 4-6 tons
of pellets per year, which translates to quarterly
payments that could be worth $60-250 annually.
See the Department of Energy Resources (DOER)
website for more information on AECs.
*Please note that the price of AEC credits is subject to
market demand and that the price listed here may be
different than the current market price.
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AUTOMATED WOOD HEATING (AWH)

Efficiency First
Taking steps to air-seal and insulate your home will ensure that it is ready for your new automated wood heat
system and will help reduce overall energy consumption. A tighter, more insulated home will not only save you
money on operating costs and reduce your carbon emissions throughout the year, it may also allow you to buy
smaller, less expensive equipment in the first place.

There are a few ways to increase your home’s efficiency and reduce its heating and cooling load.
• Air sealing: Ensuring there are as few gaps as
possible for indoor air to escape and outdoor air
to get in reduces the heating and cooling load in a
home. Air leakage can represent up to 40% of spaceconditioning costs in a leaky building. Weatherization
professionals will focus on sealing leaks hidden in
the attic, garage, or between floors. Air sealing often
involves re-sealing windows, replacing broken or
jammed vents, and replacing the rubber seals around
door frames. Experienced professionals will know
the common culprits of air leakage to target, but
a professional assessment of hidden leaks using a
blower door to pressure-test the house is the best
way to find leaks in your house.

• Insulation: Adding insulation slows heat transfer

• Duct Upgrades: If your home utilizes a centralized
heating or cooling unit with ducts outside of the
conditioned space of the home (i.e., in an attic,
basement, garage, or crawlspace), sealing and
insulating the ducts can significantly improve the
overall efficiency of your system by ensuring that
more of the heated or cooled air gets delivered to
where it is needed.
•P
 rogrammable Thermostat: Using a programmable
thermostat allows you to automatically raise and
lower your home’s temperature to accommodate your
schedule. A programmable thermostat allows you to
automatically turn down your heating system for the
times when you’re away and turn it up for you to come
back to a warm home.

through the building envelope (i.e., walls, roof, floors);
heat transfer is the leading cause of heat loss in
the winter. Working with a professional contractor
to improve roof, wall, and floor insulation can
considerably lower heat transfer, improving your
home’s efficiency. Many insulation contractors are
trained to air-seal before insulating, when it’s much
easier to do.

Mass Save® or your gas or electricity provider may provide a no-cost assessment to identify efficiency
opportunities for your home and incentives to help pay for the upfront cost of insulating and air-sealing.
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AUTOMATED WOOD HEATING (AWH)

Making the Switch

1. Confirm that automated wood heating is the best fit for your home and your home clean energy priorities.
2. U
 nderstand the costs and plan how you will finance the project. Check out the Cost, Incentives, & Financing
section to understand the typical costs to install an automated wood heating system.
3. C
 ontact installers. MassCEC recommends contacting at least three installers to learn more about installing an
automated wood heating system in your home. Visit our Find An Installer Near You page for installers. Referrals
from family, friends, or neighbors is another great way to find an installer.
4. P
 repare your home. If necessary, take preliminary measures to get your home ready for a new heating system,
such as completing any weatherization work recommended in your home energy assessment like sealing air
leaks or installing insulation. If you are planning to improve the weatherization of your home, make sure your
installer is aware so that they take the reduced heating needs of your home into account when designing your
automated wood heating system.
5. Install automated wood heating system. Talk to your installer about how long installation will take. Automated
wood heating systems installations typically take between 3 days and 2 weeks, depending on home size and
system complexity.
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AUTOMATED WOOD HEATING (AWH)

How Can I Prepare for an
Automated Wood Heating
Installation?
Plan for where you would store the pellet or wood chips.
Think about where you would put a pellet storage bin. While the width and depth of a bin vary on the volume
of pellets it can hold, height is also important. Most storage bins will be a minimum of six feet high. Storage bins
are typically put in the basement of a home, but can also be in a storage shed, crawl space, or garage. A small
storage bin is 4.5 ft. by 6 ft., while a larger storage bin will be 10 ft. by 10 ft.
Pellet storage bins can also be custom built to fit a particular space, which can be a good option if the
available space is irregularly shaped.

Collect your fuel bills from the last two to three
years (if they’re available).
Your current fuel usage and cost is a great way
to determine to determine the savings you’ll get by
switching to an AWH system.
Current fuel usage can also help installers size an
AWH system for the needs of your home.

Weatherize your home!
It’s important to weatherize your home before
installing an AWH system. AWH systems operate
best in well-insulated and air-sealed homes with
efficient windows. Get a home energy assessment
and implement the recommended weatherization
measures. Make sure to tell your installer about
any weatherization measures that you have done
or are planning, so that they can size your system
appropriately.
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AUTOMATED WOOD HEATING (AWH)

Questions to Ask Your Installer
During your conversation with installers, consider asking
the following questions:

CONFIGURATION
 id you perform a heat load calculation to determine the size of the system?
D
 any installers size systems using general rules and their experience. If you are
M
installing an automated wood heating system, it is important that the system
is well designed, and a heat load calculation for your specific home is an
important tool in selecting the right equipment.

Where do you recommend placing the boiler, thermal storage tank, and bulk pellet storage?
Make sure you understand and are comfortable with the location of the boiler, thermal storage tank, and bulk pellet
storage. The bulk pellet storage should be located in an area that gets natural air circulation like a basement.

COST
What is the installation price and what incentives may be available? Who will apply for these incentives?
 ake sure that you understand upfront who will apply for any incentives that you are pursuing and when you need
M
to apply (before or after installation).
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
What is the expected price of wood pellets?
Your installer should be able to provide you with the current price of wood pellets from a supplier that serves
your area. You can also reach out to other suppliers. The Department of Energy Resources surveys the market to
estimate the average price of wood pellets each heating season.

Aside from annual fuel costs, what annual costs can I expect (such as regular maintenance or parts)?
 assCEC suggests that you have your automated wood heating system inspected every one to two years. Ask if
M
you contractor performs routine maintenance or if they have another company that they recommend.

TIMING
How far in advance can we plan the installation and how long does the installation take?
 e sure to communicate if you have particular time constraints and get a sense when your installer will be
B
available to do the installation. Summer is the busiest time of the year for automated wood heating installers and
many installers have some delays during the summer season.

What should I do to prepare for the installation?
Make sure you understand from your installer if there is anything you need to do to prepare to have them working
in your home.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
QUALITY ASSURANCE
Do you provide a warranty for the systems you install? What are the different warranty options?
 ake sure you have a sense of what is covered by any warranty offered by your contractor. Some warranties cover
M
labor, some cover the equipment, and some cover both.

 ave you participated in manufacturer training for the systems you would install, and can you provide
H
references from previous customers?
 s with any home improvement project, it is important to ensure that your installer has the right training and a
A
good track record with past customers.

Will you hire subcontractors to complete portions of the project? If so, what will they do? What are the names
of these companies and how long have you worked with them?
Some automated wood heating installers may sub-contract part of the installation work.

Will you provide training for me on how to properly operate and maintain the system (i.e., how to set the
thermostat to how often to empty the ash bin)?
 utomated wood heating systems are relatively simple to operate, but there are a few differences compared to
A
other heating systems, and your installer should be a good educational resource.
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AUTOMATED WOOD HEATING (AWH)

Getting the Most From
Your New System

60

OPERATION

PROFESSIONAL MAINTENANCE

•M
 ost automated wood heating systems will alert
you when pellets are running low in your bulk
pellet storage bin. Once you receive a notification,
schedule a bulk pellet delivery. During this delivery,
the pellets will be run through a tube into your bulk
pellet storage. Homeowners will need pellets to be
delivered every 3-4 months, depending on heating
needs and the size of your home.

•S
 chedule an annual maintenance check with your
automated wood heating system installer to make
sure that everything is running smoothly.

HOMEOWNER MAINTENANCE
• Empty the ash bin in your boiler every two to three
months. During the winter months, you may need to
empty your ash bin more frequently depending on the
heating needs and size of your home.
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Solar Hot Water

SOLAR HOT WATER: Four Reasons to Switch

1

2

LOWER GREENHOUSE
GAS EMISSIONS

3

COST
COMPETITIVE

LESS EXPENSIVE
SOLAR

4

VERSATILE

Solar hot water is a hot water system that uses energy from
the sun to heat your home’s water.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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Solar Hot Water (SHW)

Technology
Overview
Solar Hot Water is a hot water system that uses energy from the sun to heat your home’s water. Solar
collectors, mounted on the roof or ground next to a home, absorb heat from the sun and transfer it through
a fluid loop into a solar storage tank (typically located in the basement or mechanical room) that stores
preheated water. This heated water is then piped throughout the home to showers, dishwashers, sinks, and
washing machines. Solar hot water systems can also be used for pool heating and for space heating.
Due to Massachusetts’ location, collectors work most efficiently when they are oriented as close to due
south as possible and tilted around 40 degrees to the horizon. Collectors should receive at least 5 hours of
unobstructed sunlight each day and be at least 75% shade free.

Hot Water Tank

Solar Hot Water Collectors

Solar hot water systems are typically sized to provide up to 80% of a home’s annual domestic hot water
needs. Since the sun is stronger in the summer, the solar hot water system can provide all of a home’s
domestic hot water needs during that season. In the winter, when the days are shorter, a backup heat source
(often an electric resistance heating element) is used to provide additional hot water to meet 100% of a
home’s hot water needs.
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SOLAR HOT WATER (SHW)

The Technology
There are two main types of solar hot water collectors.
Glazed flat plate collectors are collectors that look
similar to solar photovoltaic (electricity) collectors.
They have a clear glass or plastic casing over the
collector which traps heat like a greenhouse. Flat plate
collectors can operate at a wide range of temperatures.
Evaporated tube collectors are collectors with thin,
copper tubes filled with fluid. This fluid is inside larger
vacuum-sealed clear glass or plastic tubes. Evaporated
tube collectors typically perform better during the
winter than flat plate collectors, but they are not as
efficient at all temperatures.

HOME IMPROVEMENT SCENARIOS THAT
WORK WITH SOLAR HOT WATER SYSTEMS:
• Existing home replacing hot water system
•E
 xisting home replacing heating system that also
heats hot water
• Existing home doing major renovations
• New home construction

Flat Plate Collector System

Evacuated Tube Collector System
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SOLAR HOT WATER (SHW)

Is SHW a Good Fit for My Home?
If you answer yes to ANY of the following questions, then solar hot water may be a good fit for your home.

□ Do you want to reduce your home’s greenhouse
gas emissions?
SHW systems use heat from the sun, instead of
burning fossil fuels, to heat your hot water, reducing
your home’s greenhouse gas emissions.

□ Are you looking to just replace your hot
water tank? Or are you planning to replace
a combination boiler and need a standalone
solution for domestic hot water?
A solar hot water system can replace your existing
system in either case. If your existing hot water tank
is causing problems, reach out to a solar hot water
installer; they can install a solar-ready tank for you
now and install the rest of the system later.

□ Do you have a suitable location for solar hot
water collectors on your roof or in your yard?
Solar hot water collectors are most efficient when
facing due south in Massachusetts, but as long
as your roof faces less than 90˚ east or west of
true south, you may have a viable site for solar
hot water. At Massachusetts’ latitude, the ideal tilt
should be about a 40-degree angle to the horizon
and collectors should receive at least 5 hours of
unobstructed sunlight per day. Installers may be
able to tilt collectors up or mount the collectors at
an angle on your wall (also called an awning mount)
to receive more sunlight. Systems can also be
mounted on the ground.

□ Is your existing hot water tank over 10 years old
or reaching the end of its useful life? Have you
had maintenance issues and are you concerned
about it failing?
If your existing hot water tank is reaching the end of
its useful life, reach out to a solar hot water installer
today and they can install a solar-ready tank for you
now and complete the rest of the system later.
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Solar hot water collectors installed on the ground.

Other Hot Water Options:
If solar hot water is not right for you, there
are other hot water options to consider.
Heat pump water heaters,
heaters, which use a highly
efficient heat pump to heat your water, are an
excellent option to pair with solar hot water
or if solar hot water is not an option.
For more information on heat pump water
heaters visit the Department
of Energy’s (DOE) website.
Heat pump water heaters use electricity to
move heat from one place to another, similar
to air-source heat pumps, drawing heat from
an indoor space like a basement and moving
it into a hot water tank. Heat pump water
heaters cool the spaces they are in and do not
work as efficiently in a cold space. To operate
efficiently, they work best if installed in
locations that stay at least 40°F year round.
Spaces with excess heat, like a furnace or
boiler room, are ideal locations. Additionally,
heat pump water heaters require adequate
air flow and it is recommended that they be
located in a space that is at least 1000 cubic
feet with unrestricted airflow.
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SOLAR HOT WATER (SHW)

Case Studies
Along with fifty-eight other residents of his
community, Tom Ehbrech recently installed Solar
Hot Water in his home in Arlington, MA, through
HeatSmart Arlington/Winchester. He has been very
pleased with the system so far.
“Financially I think it’s a winner. Partly because the
lifetime warranty of the tank pays for itself, and partly
because of the free energy,” Tom stated.
One thing he thinks is great about solar hot water
panels is that they get a lot of energy from the sun
on bright cloudy days or when the sun is not shining
directly on the panels, even in the winter. Tom advises
homeowners considering installing solar hot water to
plan where they want the tank to go ahead of time.
He also suggests that if homeowners are considering
adding solar PV as well, the installations should be
coordinated for efficiency.

Mary Johnson of Ashfield had her automated wood
heating system installed in May 2019 and a solar hot
water system completed in June 2019. “I am so very
happy with them,” Mary says of her new clean energy
systems. “More than I could have imagined.” Her
previous antiquated oil system – installed in the 1970s
– frequently broke down and proved to be inefficient
even after multiple repairs each season. Similarly, the
house’s oil hot water system was faulty and did not
fulfill her family’s domestic hot water needs. The wood
boiler and the solar hot water system are connected
so that the automated wood heating system can
serve as a backup for hot water. During the summer
season, the wood system remains inactive since the
Johnsons’ hot water needs are solely provided by the
sun. The automated wood boiler provides warmth in
the autumn, winter, and spring as the primary source of
heating in the home. Mary is impressed with the silence
and efficiency of both the solar hot water system and
biomass boiler.

Tom’s roof-mounted solar hot water panels.

the Director of Green America’s Carbon Farming
Innovation Network, Mary is passionate about
contributing to climate change solutions, and feels
relieved that her home no longer relies on fossil fuels
for heating and domestic hot water. She plans to go
all electric with solar panels and an electric vehicle to
cover her family’s electric usage and transportation.

With her rebate awards from MassCEC, Mary’s total
monthly loan payments for both brand-new systems
and wood fuel turned out to be less than the cost
of her previous monthly heat and hot water bills. As
Mary’s solar hot water
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SOLAR HOT WATER (SHW)

Benefits of SHW

COST COMPETITIVE

FLEXIBILITY & FUNCTION

•W
 ith strong state and federal incentives, solar
hot water systems are not that much more
expensive than typical hot water heating
systems to install

•S
 olar hot water systems can integrate with
any type of backup fuel

•E
 nergy from the sun is free! Operating costs
are lower than heating hot water with natural
gas, oil, propane, or electric resistance

•R
 equires less space than a solar photovoltaic
(PV) system, so it can be an option for
homeowners who want to go solar but do not
have enough space for solar PV

•S
 ince solar hot water systems use energy
from the sun to heat your hot water, you do
not need to worry about market changes to

•R
 obust tanks and hardware are built to last
20 years or more

natural gas, oil, propane, or electric prices

GREENHOUSE GAS EMISSIONS:
•R
 enewable energy minimizes the greenhouse
gas impact of your home’s hot water
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Cost, Incentives, & Financing
ESTIMATED COST
The cost to install a solar hot water system in your home will depend on the specifications of your home, the
extent to which you are replacing your existing hot water system, the kind of system you choose, and your
installer. Costs also depend on the number of collectors and size of thermal storage tanks installed. Solar hot water
systems costs typically start around $10,000 before incentives are applied or around $4,500 after incentives.

INCENTIVES

FINANCING

There are several incentives available to homeowners

•M
 ass Save®: If you are located in Mass Save®

in Massachusetts wishing to upgrade their hot water

territory, then eligible solar hot water systems can

system to solar hot water. Incentives depend on the

be financed through the Mass Save® HEAT Loan,

kind of system installed and the size of the system.

which offers loans of up to $25,000 at 0% interest

Depending on your electric provider, you may be

over terms of up to 7 years. If unsure whether you are

eligible for different incentive programs.

eligible for Mass Save® incentives, check zip code

•F
 ederal Investment Tax Credit: For systems installed

eligibility on the Mass Save® website.

through 2022, 26% of the installed cost of the system

• If you are not eligible for Mass Save® incentives,

may be claimed as a tax credit on your personal

check with your local municipal electricity provider

income tax return. The amount decreases to 22% in

to see if they have any financing options available for

2023 and is eliminated in 2024. See the IRS website

clean energy systems.

and/or consult your tax advisor to confirm eligibility.
• Massachusetts Alternative Energy Certificates
(AECs): AECs (worth approximately $3-12 each) are
provided to homeowners installing qualified solar
hot water systems depending on the number of solar
collectors installed, the performance ratings of the
system, and site-specific conditions such as shading
and orientation. Homeowners apply for AEC credits
after their solar hot water system is installed. A twocollector system could receive approximately 100
AECs totaling $300-$1,200. See the Department
of Energy Resources (DOER) website for more
information on AECs.

*Please note that the price of AEC credits is subject to
market demand and that the price listed here may be
different than the current market price.
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SOLAR HOT WATER (SHW)

Making the Switch

1. Confirm that solar hot water is the best fit for your home and your home clean energy priorities.
2. Understand the costs and plan how you will finance the project. Check out the Cost, Incentives, & Financing
section to understand the typical costs to install solar hot water.
3. C
 ontact installers. MassCEC recommends contacting at least three installers to learn more about installing solar
hot water in your home. Visit our Find An Installer Near You page for a list of installers. Referrals from family,
friends, or neighbors is another great way to find an installer.
4. Install a solar hot water system. Talk to your installer about how long installation will take. Solar hot water
Installations typically take 3 days to 1 week, depending on the number of collectors installed, system complexity,
and installer and plumber scheduling.
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How Can I Prepare for a
Solar Hot Water Installation?
Think about where you will place your solar hot water collectors.
Collectors should receive at least five hours of unobstructed sunlight per day, so look for a location that faces as
close to south as possible (up to 90 degrees east or west of true south may still be viable) and think about trees
or other buildings that might shade the collector. An installer can measure the site and accurately predict a
system’s production.
Most residential solar hot water systems use two or three collectors. This takes up 50-100 square feet of roof
space, depending on the collectors used.
For ground-mounted systems, consider the space where the collectors will be mounted. Trenching, property line
set back, sewage lines, and distance to your house should all be considered when planning a ground-mounted
system.

If you’re planning to install the collectors on your roof, talk to your installer about the suitability of
your roof.
If planning to install the solar hot water collectors on your roof, evaluate the condition of your roof before
installing a solar hot water system. If your roof is over 10 years old, talk to a solar hot water installer about
whether they would recommend roof replacement prior to installation to avoid additional costs of removing
and re-installing a solar hot water system at a later date. The additional weight load that solar hot water panels
will put on your roof is generally not a barrier to
a residential solar hot water project, however, the
roof structure must comply with current building
code standards. The added load for solar hot water
collectors is less than 5 pounds per square foot
(similar to solar photovoltaic panels). If necessary,
reinforcements can be added to the roof to support
the collectors.

Think about where you will locate the solar hot
water tank.
Depending on your current hot water system, you
will need to replace your existing hot water tank with
a solar compatible tank or add a new solar tank that
connects to your existing hot water tank. Solar tanks
are usually about 24 inches in diameter and 6 feet high.
A foot or two of space should be reserved in front of
the tank for equipment that will protrude from the
tank, so allow for about 3 feet by 3 feet for solar hot
water components or 5 feet by 5 feet if connecting to
an existing system.

Solar hot water collectors installed at an angle on a roof.
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SOLAR HOT WATER (SHW)

Questions to Ask Your Installer
During your conversation with installers, consider asking
the following questions:

CONFIGURATION
How many collectors are needed for my home and why?
Make sure you understand how your installer determined
the number and size of collectors needed for your home.
Most installers base the number of collectors on the
number of bedrooms or people living in a home.

Will my system include remote monitoring?
Many solar hot water systems are installed with internetconnected monitoring. This allows the homeowners
and the installers to monitor performance of the system
and identify any issues early. Talk to your installer about
whether this is a good option for you.

COST
What is the installation price and what incentives are be available?
 ake sure that you understand upfront who will apply for any incentives that you are pursuing and when you need
M
to apply (before or after installation).
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
What annual costs can I expect (such as regular maintenance or parts)?
 assCEC suggests that you have your solar hot water system inspected every one to two years. Ask if your
M
installer performs routine maintenance or if they have someone that they recommend.

TIMING
How far in advance can we plan the installation and how long does the installation?
 e sure to communicate if you have particular time constraints and get a sense when your installer will be
B
available to do the installation. Summer is the busiest time of the year for solar hot water installers and many
installers have some delays during the summer season.

What should I do to prepare for the installation?
 ake sure you understand from your installer if there is anything you need to do to prepare to have them working
M
in your home.

QUALITY ASSURANCE
Do you provide a warranty for the systems you install? What are the different warranty options?
Make sure you have a sense of what is covered by any warranty offered by your contractor. Some warranties
cover labor, some cover the equipment, and some cover both.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)

 hat relevant training, certifications, and licenses does your team have? Can you provide references from
W
previous customers?
 s with any home improvement project, it is important to ensure that your installer has
A
the right training and a good track record with past customers.

Will you hire subcontractors to complete portions of the project? If so, what will they do? What are the names
of these companies and how long have you worked with them?
Many solar hot water installers sub-contract the plumbing work.

Will you provide training for me on how to properly operate and maintain the system?
Solar hot water systems are relatively simply to operate, but there are a few differences compared to other hot water
systems, and your installer should be a good educational resource.

PROFESSIONAL MAINTENANCE
Talk to your installer about scheduling an annual to bi-annual maintenance check to make sure that
everything is running smoothly.
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Heat Pump
Water Heaters

HEAT PUMP WATER HEATERS: Four Reasons to Switch

1

2

LOWER GREENHOUSE
GAS EMISSIONS

3

COST
COMPETITIVE

DEHUMIDIFIES

4

SMART
CONTROLS

Heat pump water heaters are an efficient hot water system that transfers heat
from the surrounding air to heat your home’s water without burning fossil fuels.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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Heat Pump Water Heater (HPWH)

Technology
Overview
A Heat Pump Water Heater (HPWH) is a hot water heater that transfers heat from the surrounding indoor
air (or the outdoor air, if the HPWH is connected to the outdoors by vents) into a hot water tank, which is
typically located in an open, unfinished basement or garage. This heated water is then piped throughout
the home to showers, dishwashers, sinks, and washing machines. Because heat is transferred instead of
generated (i.e., by burning fossil fuels or using an electric resistance tank), heat pump water heaters can
be three times more efficient than conventional water heaters.

Heat Pump Water Heater
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HEAT PUMP WATER HEATER (HPWH)

The Technology

A heat pump water heater has two primary components: a heat pump, which absorbs heat from the surrounding
air, and an insulated storage tank, which stores heated water for later use. To heat water, (1) a fan draws air from
the surrounding space across a coil filled with cold, low-pressure refrigerant. The refrigerant absorbs heat from the
air and is compressed (2) into a hot vapor. Coils containing the heated refrigerant wrap around the hot water tank,
transferring heat into the stored water (3). Once the refrigerant loses heat and has condensed back into a liquid,
the process repeats. If the heat pump can’t meet the hot water heating needs of the home (due to high usage or
the space becoming too cold for sufficient heat absorption), backup electric resistance elements (4) can boost
the temperature of the water as needed.
By pulling heat from the surrounding air, heat pump water heaters also provide dehumidification to the space in
which they are located. Just how much dehumidification the system can offer depends on how much hot water
a household uses: the more the system is used, the more heat and humidity it will pull from its surroundings. For
this reason, most Massachusetts homeowners prefer to install heat pump water heaters in unfinished basements,
saving energy due to more efficient hot water heating and reduced dehumidifier usage—though a heat pump
water heater won’t entirely replace your dehumidifier.
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HEAT PUMP WATER HEATER (HPWH)

The Technology
MEASURING EFFICIENCY:
One of the primary metrics of a water heater’s performance is its Uniform Energy Factor (or UEF)*. The
UEF is a measure of how much water a system of a certain size can heat in a given time period relative to
how much energy it uses. The higher the UEF, the more efficient the water heater. Heat Pump Water
Heaters generally have a UEF between 2.2 and 3.5+, compared to UEFs of 0.6-0.95 for conventional
water heaters.
*Older water heaters may just have Energy Factor (EF) listed on labels. UEF is a new metric developed in
2015 that more accurately reflects water heating efficiency by incorporating standby losses.

Just like traditional electric resistance water
heaters, heat pump water heaters come in a variety
of sizes to meet a home’s annual domestic hot
water needs—typically 50, 65, and 80 gallons.
Some heat pump water heaters require a few
more inches of vertical clearance than a traditional
tanked hot water heater. If you currently have an
electric resistance water heater, HPWHs can use
the same hookups and electrical connections and
you will be able to transition to a HPWH without an
electrical upgrade. If you are using a different fuel
source to heat your hot water now and have a 100
amp electric panel, talk to your installer to to see
if an electrical upgrade is required. The heat pump
water heater will also likely need access to a floor
drain or pump for managing condensate buildup.

Home Improvement Scenarios that work
with heat pump water heaters:
• Existing home, replacing hot water system
• Existing home, replacing heating system that also
heats hot water
• Existing home undergoing major renovations
• New home construction
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ADDITIONAL RESOURCES:
•T
 he Northwest Energy Efficiency Alliance
maintains an Advanced Water Heating
Specification that tests HPWHs for their
efficiency in cooler climates like the
Northeast. Tested products are categorized
by tiers based on efficiency and additional
features, including holding a 10-year
warranty, reduced noise levels, and reduced
usage of less efficient electric resistance
backup. Check out the Qualified Products
List for more information on what products
might best meet your needs.
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The Technology
ADDING DUCTS TO A HEAT PUMP WATER HEATER:
Heat pump water heaters use the heat in the air around them to heat water, cooling and dehumidifying
they space they are in. While this can be beneficial in the summer months, it can make spaces like
basements less comfortable in the winter. With many models, homeowners have the option with many
models to have ducting kits installed, which will allow the heat pump water heater to vent cold exhaust air
to the outdoors (or a different room in the home) and/or bring in air from outdoors.
Ducting can be a valuable option for some homeowners, for example in cases where the space your water
heater is installed in is too small for sufficient air circulation—or if it is beneficial to bring in air from a warmer
room/blow cold exhaust air into another area. Some homeowners may want to blow cold air into a pantry to
keep it cool or into an attic or crawl space to keep the basement from getting too cold.
However, in Massachusetts, ducting with the outdoor air entails seasonal considerations. Bringing in
outdoor air will only work during the summer where warmer air can potentially improve the performance
of the system; during colder months, the intake air will be too cold to allow the heat pump water heater to
operate. Ducting cooled air outdoors and not ducting air back in will depressurize your home, increasing
air infiltration from the outdoors, which can reduce comfort.

SPLIT HEAT PUMP WATER HEATERS:
While most HPWHs available in the US today
have the heat pump co-located with the hot
water tank, split systems are also becoming
available. Split systems include an indoor hot
water tank and an outdoor compressor unit
connected by refrigerant lines. The outdoor
compressor heats the refrigerant by pulling heat
from the outdoor air. The heated refrigerant
then passes indoors and heats the water in
the hot water tank before returning to the
outdoor system. This kind of system does not
significantly impact indoor air temperatures nor
require condensation draining but is subject to
weather-based variability in performance based
on outdoor air temperatures and is typically
more expensive to install. At this time, split heat
pump water heaters are not widely available in
the Massachusetts market.
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Is a HPWH a Good Fit for My Home?
If you answer yes to ANY of the following questions, then a heat pump water heater may be
a good fit for your home.

□ Do you use an oil, propane, or electric resistance
water heater?
With today’s energy prices, using a heat pump
water heater instead of an oil, propane, or electric
resistance water heater will provide the greatest
energy savings.

□ Do you want to reduce your home’s greenhouse
gas emissions?
Heat pump water heaters run on electricity instead
of burning fossil fuels to heat your hot water,
reducing your home’s greenhouse gas emissions.

□ Is your existing hot water tank over 10 years old
or reaching the end of its useful life? Has it had
maintenance issues or are you concerned about
it failing?
Consider replacing your water heater before it fails
or leaks all over the floor. A heat pump water heater
can replace your existing water heater, and the
installation can be done by a plumber.

□ Do you have solar photovoltaic (PV) panels on
your roof?
Heat pump water heaters run on electricity. If
you already have PV panels on your roof that are
generating more electricity than your home is
currently consuming, then you can use the electricity
from your existing solar panels to run your HPWH,
decreasing or even eliminating your water heating
expenses.

□ Do you have a basement with at least 750 cubic
feet of open space that stays above 50°F yearround?
Heat pump water heaters need to be located in a
minimally warm area with enough open space for
air circulation to operate efficiently. Heat pump
water heaters will not perform efficiently if placed
in mechanical closets: insufficient air circulation and
cold basements can lead to higher use of electric
resistance backup heating, reducing efficiency
and energy savings. Heat pump water heaters will
cool the spaces in which they’re located, so most
Massachusetts homeowners choose to install them in
unconditioned basements.
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Heat pump water heater ductwork for air intake and exhaust

□ Are you considering replacing a combination
boiler with an air- or ground-source heat pump
for space heating?
If your old boiler will only be running for water
heating, consider replacing it with a heat pump
water heater to allow you to remove your old boiler
entirely and save on energy.
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Case Studies

Bolton resident Tony Jagodnik replaced an aging
electric resistance tank in his home with a heat pump
water heater. Tony measured the electricity usage of
his water heaters before and after replacement and
found that water heating electricity usage dropped
from 8 kWh/day to approx. 3 kWh/day (not counting
savings from nearly eliminating dehumidifier usage),
translating to savings of nearly $400 per year. The
heat pump water heater paid for itself in less than five
years and helped Tony and his family continue their
journey towards minimizing household greenhouse gas
emissions. Despite replacing his old oil furnace with a
heat pump three years into owning the system (and
eliminating a source of waste heat in his basement),
Tony has reported that his basement remains stable
around 62°F when unconditioned.

Photo courtesy of T. Jagodnik
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Benefits of Heat Pump Water Heaters
COST SAVINGS

FLEXIBILITY AND FUNCTIONALITY

• Operating costs can be up to 50% lower
than the operating costs of an electric, oil, or
propane water heater.

•M
 any heat pump water heaters have Wi-Fi
control, automated leak detection, and other
integration features that enable you to remotely
control and monitor your water heater.

• This means a heat pump water heater can
reduce annual water heating costs $200-$400
per year or more, depending on how much hot
water you use.
• Heat pump water heaters are robust, and can
last much longer than conventional water
heaters, with standard warranties for many
HPWHs lasting 10 years or more.

•H
 eat pump water heaters provide
dehumidification in the spaces in which they are
installed (though they typically do not entirely
replace dehumidifiers).
•H
 PWHs can be installed in most places that
any other hot water tank could be installed,
although they may require a few extra inches
of clearance and adequate space for air
circulation.

GREENHOUSE GAS EMISSIONS
•U
 sing a HPWH results in lower greenhouse gas emissions than using a traditional electric resistance or
fossil fuel water heater. Plus, with today’s electric grid getting greener over time, emissions will decrease
as time goes on.
•H
 PWHs offer the potential for zero greenhouse gas impacts when paired with solar PV or 100% renewable
electricity.
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Cost, Incentives, & Financing
INCENTIVES

FINANCING

Several incentives are available to homeowners in

•M
 ass Save® Financing: If you are located in Mass

Massachusetts wishing to upgrade their hot water

Save® territory, qualifying heat pump water heaters

system to a heat pump water heater. Incentives

can be financed through the Mass Save® HEAT

depend on the kind of system installed and the size of

Loan, which offers loans of up to $25,000 at 0%

the system. Depending on your electricity provider, you

interest over terms of up to 7 years. To qualify, your

may be eligible for different incentive programs.

house or building must have received a Mass Save

•M
 ass Save Rebate: Homeowners replacing an

home energy assessment within the last two years.

existing electric storage tank water heater or building

If unsure whether you are eligible for Mass Save

a new home are eligible for a rebate.

incentives and financing, check on the Mass Save®
website.

•S
 maller heat pump water heaters (55 gallons or
less) with a uniform energy factor (UEF) of 2.0 or
higher are eligible for a rebate of $600.

• If you are not eligible for Mass Save incentives, check
with your local municipal electricity provider to see
whether they have any financing options available for

•L
 arger heat pump water heaters (55 gallons or

hot water systems.

more) with a uniform energy factor (UEF) of 2.7 or
higher are eligible for a rebate of $150.
• If you are served by a municipal electric company,
visit your electricity provider’s webpage to see if it
offer incentives for heat pump water heaters.
ENERGY STAR Equipment Tax Credit: This tax credit
of $300 is available for homeowners installing certified
heat pump water heaters with a Uniform Energy Factor
(UEF) of at least 2.2.
Note that this federal tax credit expires in December of
2021 and is separate from the investment tax credit for
solar and geothermal systems. See the IRS website and/
or consult your tax advisor to confirm eligibility.

HPWH Incentives are available at the city, state and federal level.
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Making the Switch

1. Confirm that heat pump water heaters are the right fit for your home and your home clean energy priorities
2. Understand the costs and plan how you will finance the project. Check out the Cost and Incentives and
Financing sections of this guide to understand the typical costs to install a heat pump water heater.
3. C
 ontact installers. MassCEC recommends contacting at least three installers to learn more about installing heat
pump water heaters in your home. Installers may also give multiple quotes for different installation or unit
configurations so you can understand all your options. Visit our Find An Installer Near You Page for a list of
installers. Referrals from family, friends, or neighbors are another great way to find installers. Consider also visiting a
hardware retailer that sells and installs heat pump water heaters.
4. P
 repare your home. If necessary, take preliminary measures to get your home ready for a new water heating
system, such as upgrading your electrical service (if necessary). While a heat pump water heater will save you
money on your water heating bill, it won’t fix any issues you currently have with your plumbing that result in
slower delivery of hot water.
5. Install a heat pump water heater. Talk to your installer about how long installation will take. Heat pump water
heater installations can typically be done in a day, depending on need for electrical work.
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How Can I Prepare for a
Heat Pump Water Heater?
Determine whether your home has adequate electrical service for a heat pump water heater and make
an upgrade if necessary.
Most heat pump water heaters require 15-30 amps of current from your electric panel. If you haven’t been using
an electric water heater or your home has 100-amp electrical service, lacks space on the panel, or has no 240volt connection for the water heater, talk to a heat pump water heater installer about whether you may need to
upgrade your electrical service to accommodate a heat pump water heater.
Check out TheSpruce.com for instructions on how to determine the amperage of your home’s electric service.
This Old House also has a helpful video that shows what an electrician will do to upgrade your electric meter
and panel. Upgrading your home’s electrical service is a good investment if you might install an electric vehicle
charger, air source heat pump, or other new electrical appliances in the future. This upgrade typically takes
one day to complete, and usually costs around $2,000 to $3,000, which may include fees and permitting from
your local permitting agency. Upgrading your home’s electrical service requires a licensed electrician who will
coordinate with your electric utility and your local permitting agency.

Think about where your water heater is placed.
•S
 ize and location: Some heat pump water heaters
(esp. 80 gallon models) are slightly taller than
conventional storage water heater to accommodate
the fan and heat pump unit. Depending on the tank
size and model, HPWHs are typically 60 – 70 inches
tall (5 to 6 feet) so check if there an extra foot or
two between the top of your current water heater
and the ceiling of the room the water heater is in.
•A
 ir flow and temperature: The heat pump water
heater will need at least 750 cubic feet of open
space (i.e., a 10 ft x 10 ft room with a 7.5 ft ceiling
height) to have sufficient air to absorb heat. Most
systems are also designed to operate efficiently in
ambient temperatures of between 50 – 90 °F, so it
is important to ensure they are situated in a place
that is protected from the extreme cold. Heat pump
water heaters can also take advantage of the waste
heat given off by a fossil fuel boiler or furnace;
consider placing your heat pump water heater next
to these appliances. Additionally, the heat pump
water heater will cool and dehumidify the space it is
in. Venting cold air outdoors or into another part of
the home can be an option with many models.
• Condensation management: The heat pump water

heater will be installed with a condensate pan that
will need to be connected to a drain. If a nearby
floor drain is not available, a condensate pump to an
appropriate drain may be necessary.
• Noise and vibrations: Heat pump water heaters
are often noisier than conventional water heaters—
roughly as loud as a modern dishwasher or
refrigerator (approx. 50 decibels), so they may not be
appropriate to place near bedrooms or office spaces.

Installation can be conducted by your preferred plumber
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Questions to Ask Your Installer
During your conversation with installers, consider asking
the following questions:
CONFIGURATION
What size water heater tank do I need?
You can probably replace your existing water heater with
a heat pump water heater of the same size, but you should
ask your installer if your current water heater is over- or
undersized for your home’s hot water load. If you are in
between sizes, larger heat pump water heaters tend to
provide more efficient performance. A good rule of thumb
is that each member of a household will use roughly 20
gallons of hot water per day.

Do I have enough space for a heat pump water heater?
Heat pump water heaters need at least 750 cubic feet of air to efficiently heat water, e.g. a 10’ x 10’ room with
a 7.5 ft ceiling. If you lack sufficient space, or if you can only place the HPWH in a mechanical closet, you may
need to add louvers to the closet door and/or vent the exhaust to another part of the house or outdoors to avoid
cooling the space off too much and reducing efficiency.

Where will the condensate drain go?
Heat pump water heaters require access to a drain to manage condensate buildup. If a nearby floor drain is not
available, a condensate pump to an appropriate drain may be needed.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
How will the controls be set up? Will it have Wi-Fi integration? Will it have leak protection?
Ask your installer to explain the controls for your system and what additional features are available. While HPWHs
work best when left to operate on their own, it is important to know how to adjust your system’s settings to
meet your household’s needs. Many HPWH also have Wi-Fi integration which allows for remote control of the
HPWH through your smartphone or other digital device. It also enables alerts, service warnings, and more active
monitoring of the system. Leak protection systems are also increasingly common, automatically shutting off water
or sealing up areas surrounding a leak to prevent flooding.

COST
What is the installation price and what incentives may be available? Who will apply for these incentives?
Make sure that you understand upfront who will apply for any incentives that you are pursuing and when you need
to apply (before vs. after installation).

Aside from annual electricity costs, what other annual costs can I expect (such as regular maintenance or parts)?
Heat pump water heaters use air filters that should be cleaned periodically by the homeowner to ensure
efficient operation.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
TIMING
How far in advance can we plan the installation, and how long does the installation take?
Be sure to communicate if you have particular time constraints and get a sense when your installer will be available
to do the installation. If your water heater has failed, you may have more limited options for an immediate heat
pump water heater replacement.
A heat pump water heater can often be installed by a professional, and an old unit removed, in the span of 3-5
hours. Ducting, difficult-to-access spaces, and other factors may increase the time needed to complete an install.

What should I do to prepare for the installation?
Make sure you understand from your installer if there is anything you need to do to prepare to have them working
in your home.

Will I need an electrical upgrade?
If you live in an older home or lack space on your electrical panel, your home may need an electrical upgrade to ensure
it can access enough power to support the heat pump water heater. If you are replacing an old gas, oil, or propane
heater, be sure to check with an electrician and your installer to ensure that your home has enough electrical capacity
to support the load from the HPWH. If you are replacing an existing electrical system, you don’t need to worry about
an upgrade. If you do need an upgrade, be sure to work with a licensed electrician to conduct the upgrade.
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QUESTIONS TO ASK YOUR INSTALLER (CONT.)
QUALITY ASSURANCE
Do you provide a warranty for the systems you install? What are the different warranty options?
Make sure you understand what is covered by any warranty offered by your contractor (i.e., equipment, labor, or
both). Many heat pump water heaters come with a 10-year warranty.

Have you participated in manufacturer training for the systems you would install, and can you provide
references from previous customers?
As with any home improvement project, it is important to ensure that your installer has the right training and a
good track record with past customers.

Will you hire subcontractors to complete portions of the project? If so, what will they do? What are the names
of these companies and how long have you worked with them?
Many heat pump water heater installers sub-contract the electrical work. Some will even allow the homeowner to
select their own electrician.

Will you provide training for me on how to properly operate and maintain the system (i.e., thermostat settings,
cleaning air filters.)?
Heat pump water heaters are relatively simple to operate, but there are a few differences compared to other water
heating systems, and your installer should be a good educational resource. Heat pump water heaters use air filters
that should be cleaned periodically to ensure efficient operation.
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HEAT PUMP WATER HEATER (HPWH)

Getting the Most
from Your New System
OPERATION

HOMEOWNER MAINTENANCE

•S
 et the water heater as low as you are comfortable.
The cooler the water is in the tank, the less heat will
escape, and the more efficient the system will be.
120 °F is often a good base temperature.

•T
 o keep your units operating efficiently, clean or
replace indoor air filters ever 2-6 months, depending
on how dirty they are. To clean your air filters, simply
wipe the filter with a damp cloth, or rinse it under
running water and let it dry.

•A
 void changing the settings on your heat pump
too frequently. Changing the temperature settings,
especially increasing the set temperature, will cause
the system to work overtime, decreasing the system’s
efficiency. Once you have found a comfortable
temperature setting the best way to manage your
HPWH is to leave it alone.
•U
 se the “Heat Pump (only)” mode whenever possible
to ensure you are maximizing the use of the heat
pump system, rather than the electric resistance
backup.
•M
 any heat pump water heaters will have a “vacation”
mode that should be used during extended absences
to keep the system functional but significantly
diminish energy use.
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•S
 ome HPWHs even have an indicator showing
when the air filter needs to be cleaned. If you see
this indicator come on, clean the filter as soon as
possible.
•C
 heck the condensate overflow line periodically. If
you see water dripping out of the line, you likely have
a blockage, and should follow the manufacturer’s
instructions to clean the line.
PROFESSIONAL MAINTENANCE
•M
 aintenance requirements for heat pump water
heaters are minimal. Nevertheless, it is often
advisable to schedule a maintenance check with your
heat pump water heater installer every few years (or
at the installer’s recommended interval) to make sure
that everything is running smoothly.
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Battery Storage

BATTERY STORAGE: Four Reasons to Switch

1

2

RESILIENCY

3

ONGOING
REVENUE

NO HASSLE

4

COMPLEMENTS
SOLAR

Battery storage saves electricity for later use, offering a convenient
and easy way to provide electricity to your home in a power outage.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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BATTERY STORAGE

Technology Overview
Battery storage provides power to your home during electrical outages, performing the function of a
fossil fuel generator but with lower emissions. In addition, your utility may offer a program in which you’re
compensated financially when you dispatch the battery to help the electric grid reduce demand during
peaks. When a home battery is charged by a solar electric system, the amount of solar energy used on site
is maximized and the home achieves resilience using a clean energy source.

For more information on how
solar electricity and battery
storage can work together,
check out Massachusetts
Residential Guide to Solar
Electricity.

Battery Storage

BATTERY STORAGE

Benefits of Battery Storage
FLEXIBILITY & FUNCTION

ONGOING REVENUE

•C
 an be paired with solar electric systems
to maximize how much energy generated
by your solar panels is used directly in your
home

• Take advantage of state and other incentive
programs to earn revenue from battery storage

•N
 o more need to buy and store fuel in the
case of a power outage, battery storage is
charged with electricity

COMPLEMENTS SOLAR

•M
 ake your home more resilient by not losing
power during an outage
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•W
 hen paired with solar, battery storage
systems can store excess electricity
generated by solar panels for use at night or
during a power outage, making your home
less reliant on the electric grid
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Solar Electricity

SOLAR ELECTRICITY: Four Reasons to Switch

1

2

LOWER GREENHOUSE
GAS EMISSIONS

3

SAVE ON
ELECTRICITY BILLS

ENERGY
PRICE STABILITY

4

ONGOING
REVENUE

Solar Electric Systems convert sunlight into electricity through an array of panels that
connects to a building’s electric system and/or the electrical grid.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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SOLAR ELECTRICITY

Technology Overview
Solar Electricity, also known as solar electric systems, solar PV, or solar photovoltaics, convert sunlight into
electricity through an array of panels that connects to a building’s electric system and/or the electrical grid.

For more information on Solar
Electricity that can be used to
offset the electric load of your
house or sent back to the grid to
generate credits on your electricity
bill, check out MassCEC’s
Massachusetts Residential Guide
to Solar Electricity.

Solar Electricity

SOLAR ELECTRICITY

Benefits of Solar Electricity
COST

FLEXIBILITY & FUNCTION

•E
 nergy from the sun is free! Lower or
eliminate your electricity bills

• Can be directly owned or third-party owned

•E
 arn electricity credits from utilities when
your solar panels produce more electricity
than your home uses in any given month
• If you directly own your solar electric system,
after 6-8 years you’ll recoup the cost of it and
will continue to benefit financially through
lower electricity bills and other incentive
revenue

•E
 asy to install on any home that has adequate
roof or yard space and sun exposure

GREENHOUSE GAS EMISSIONS:
•L
 ower greenhouse gas emissions by
generating onsite electricity and increasing
Massachusetts’ clean electricity

• Be less affected by future electricity rate hikes

SUPPORT LOCAL ECONOMY
• Installing a solar electricity supports the local
economy by creating jobs and supporting local
businesses
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Electric Vehicles

ELECTRIC VEHICLES: Four Reasons to Switch

1

2

LOWER GREENHOUSE
GAS EMISSIONS

3

COST
COMPETITIVE

4

NO
HASSLE

IMPROVE
AIR QUALITY

An electric vehicle (EV) is a vehicle that runs on electricity, instead of gasoline.
Clean Energy Lives Here
MASSCEC.COM/GOCLEAN

Ⓡ
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ELECTRIC VEHICLES

Technology Overview
Electric Vehicles (EVs) use electricity to charge a battery, which then discharges its energy to propel the
vehicle. Instead of requiring gasoline fill-ups at a gas station, like a gasoline-powered car, electric vehicles are
plugged into electric chargers. There are two types of electric vehicles: pure battery-electric vehicles, that
run solely on electricity, and plug-in hybrids, which have a back-up gas tank.

For more information on Electric
Vehicles, check out Green Energy
Consumers Alliance Drive Green
Program.

Electric Vehicle

ELECTRIC VEHICLES

Benefits of Electric Vehicles
COST

GREENHOUSE GAS EMISSIONS

•C
 ost competitive with gasoline-powered
vehicles with today’s available incentives

• Lower greenhouse gas emissions than gasolinepowered vehicles

•F
 uel costs of electricity are typically lower
than than fuel costs for gasoline-powered
vehicles

• Potential to have lowest greenhouse gas
impacts when paired with solar PV or 100%
renewable electricity

•S
 ave money by eliminating oil changes and
reducing the number of service visits needed

OPERATION
• Eliminate oil changes and reduce maintenance

• Some of the safest cars on the market due to
their weight distribution

• Reduce the number of service visits necessary
– brake pads on electric vehicles last
much longer than their gasoline-powered
counterparts

• Improved air quality due to reducing the
amount of particulate matter and harmful
chemicals released into the environment

• Reduce the time spent going to the gas station
by charging electric vehicles at home, work, or
while you are out doing errands

COMFORT

Information on Electric Vehicles is sourced from the Green Energy Consumer’s Alliance Drive Green
Program. MassCEC is a proud supporter of the Green Energy Consumer’s Alliance Drive Green Program.
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