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he commercial and residential building

stock consists of many structures

that are energy inefficient, resulting

in serious pollution, supply challenges

and excess emissions contributing to
global warming. These buildings are responsible
for approximately 40 percent of the energy and
70 percent of the electricity used annually in the
U.S5.'as well as 39 percent of the carbon dioxide
(CO,) emitted each year in the nation.?

Although steps are being taken to make
buildings more efficient, such as better lighting,
ventilation and air tempering, these efforts
don't cover all building efficiency opportunities.
Initiatives are falling short in a key area: domestic
water heating. Making up this deficit could push
building efficiency to new levels. This is the next
frontier of building sustainability.

Heat pump water heaters (HPWHs) provide
a relatively simple solution to resolve the
shortfalls of water heating in most buildings. When
combined with electricity supplied by renewables,
these systems support carbon-reduction efforts,
such as New York City's 80x50 plan to cut
greenhouse gas (GHG) emissions 80 percent by
2050° and Boston's goal to be carbon-neutral
by 2050.*

Electric HPWHSs could bolster the efficiency and
sustainability of all buildings currently using fossil
fuels to heat water. Given their higher efficiency,
their use of grid power that is becoming cleaner
and the decreasing costs of renewable energy,
HPWHs are an option that we must embrace to
meet our GHC reduction goals.

CHALLENGES OF CONVENTIONAL
DOMESTIC WATER HEATING

Domestic water heating poses sustainability
challenges because the majority of hot water
in North American cities is produced via
conventional gas-fired heaters. These older
systems emit large amounts of CO,and have a
low coefficient of performance (COP) since they
expend considerable energy to heat water, thereby
wasting energy. They are in direct contrast to
carbon-reduction initiatives.®
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Further, gas-fired heaters require extensive
investments by utilities to establish and maintain
costly gas lines. The reality is that many new
urban housing projects, particularly multifamily
buildings, will be built in areas with undersized gas
lines and, in some instances, places where gas lines
aren’t feasible.

MULTIFAMILY BUILDINGS FACE
MANY HURDLES

Domestic water heating poses acute challenges
for multifamily buildings due to sizeable hot-water
needs and a reliance on fossil fuels,® which is
a big problem for the environment. Domestic
water heating alone is responsible for 22% of
the CHG emissions discharged by New York City's
multifamily buildings.”

The energy needs of multifamily housing are
significant. For example, in New York City, the
sector represents over 40 percent of the total
building area and nearly 30 percent of GHG
emissions.® With apartment construction at a
30-year high in the city,® multifamily developments
are sprouting up everywhere.

ELECTRIC HPWHS AS THE SOLUTION

There’s a better way to provide domestic
hot water and that's via electric HPWHs. This
technology offers commercial, residential
and industrial users of sanitary hot water an
energy-efficient means of heating water to
temperatures as high as 185°F in a single pass,
without using any natural gas.

Electric HPWHs use the same operating
principle as air conditioners and domestic
refrigerators. The heat pump gathers energy from
the surrounding air, and, through the refrigeration
cycle, deposits the energy into water at a
useable temperature.

Moving energy with a heat pump, rather than
generating it via fossil fuels or electric resistance,
makes HPWHSs the best energy-conservation
choice. Depending on the temperature of the
source air or water, domestic water can be heated
using one-third to one-fourth of the energy
required by electric resistance or gas.
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Electric HPWHSs are a strong complement to carbon-reduction
programs being adopted in many cities in the Northeast
and across North America. So much so that utilities, such as
New York’s Con Edison, are increasingly eyeing electrification
of domestic water heating as a way to reduce customer
gas demand.”

HPWHs historically were less efficient in colder temperatures,
but technological advances have enabled them to excel in cold
climates. No technology is without challenges, and HPWHs can
have higher upfront costs than conventional water heaters;
however, HPWHs also have lower operating costs that offset
initial expenses in time."

RESULTS OF USING HPWHS
Implementing electric HPWHs will lead to many positive

results, including:

» No gas: Electric HPWHSs eliminate all gas needs for domestic
water heating.

« Fewer emissions: GHG emissions from buildings are reduced.

+ Downsized HVAC equipment: Eliminating the complex
infrastructure associated with gas enables HVAC equipment
to be minimized.

 Furthering carbon-reduction efforts: Key support is provided
for carbon-reduction initiatives throughout the Northeast and
North America.

 Increased efficiency: The amount of energy transferred by
electric heat pumps can be three or four times larger than
the power consumed, thus giving heat pumps a COP of 3-4,
as opposed to just 1 for electric-resistance water heaters
(ERWHSs).? The best gas-fired boiler fares even worse with
an efficiency rating of .90.% In other words, heat pumps are
300-400% more efficient than ERWHs or gas boilers.

+ Massive cost savings: The U.S. Department of Energy (DOE)
found that if all ERWHs were replaced with HPWHs in the
U.S., commercial buildings would save $1.5 billion™ and
residences $7.8 billion in annual costs.”

IN SUMMARY

Domestic water heating via conventional heaters is inefficient,
costly and polluting. Such antiquated systems are holding back
efficiency efforts and run counter to emissions-reduction goals
dependent on mare efficient and sustainable buildings. There
is a better way to heat water in our commercial, residential and
institutional buildings.

Electric HPWHSs are the solution since they don't use gas
and can produce hot water using a quarter of the energy used
by traditional equipment. By implementing these systems in
Narth American cities, GHG emissions will be substantially
curbed and all buildings can take their efficiency performance to
the next frontier of sustainability. &
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Parsons Village - Easthampton, MA

Parsons Village is a 38-unit affordable housing project that is zero-net energy
capable. Dietz & Company Architects designs all of our projects with both our
clients’ budgets and sustainability in mind.

Sustainable and affordable don’t have to mean different things.

Creating sustainable designs for:

Housing * Historic ¢ Education ¢ Healthcare
Institutional * Commercial

55 Frank B. Murray Street Suite 201 (413) 733-6798
Springfield, MA 01103 www.dietzarch.com
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