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We’'ve come a long
way in ten years!

When the U.S. Department of Energy’'s Zero Energy
Ready Home program began in 2013, zero energy
homes were a novelty, limited to high-end custom homes
and highly subsidized prototype homes. Consumers
who wanted a zero energy home had difficulty finding

a builder and often had to do much of the research
themselves to determine what technologies and
construction methods would be needed to achieve a
home with net zero energy billls.

Building on past energy-efficiency efforts, in 2013 DOE
laid out the criteria for the DOE Zero Energy Ready
Home program, offering builders a practical roadmap to
achieve zero energy home construction.

The DOE ZERH program has grown from 131 homes
certified in 2013 to 5,373 homes certified in 2023 and
24,700 total certified single-family and multifamily homes
as of July 2024. In 2023 DOE added a certification

for manufactured homes. One of the country’s largest
manufactured home builders recently became a partner
and they have already certified more than 7,000 homes
as of July 2024.

Today DOE Zero Energy Ready Homes are available
In nearly every state in the country in every category
from affordable to production, custom, multifamily, and
manufactured homes.

DOE ZERH Homes Certified by Year
25000

20000

15000
10000

%
\}
| S
0 — — O ] I I I I |

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Fiscal Year *as of 7/22/2024

Number of ZERH Homes

14
o
o
o

Manufactured Homes
Certified by Year

Il Cumulative Total of
Certified Homes

Homes Certified
Each Year

ry

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

>

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

United Way of Long Island &

Project Endurance | Wyandanch, NY | UnitedWayLl.org
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Low-Carbon Detached ADU | Seattle, WA | TargaHomes.com

Clifton View Homes

Penn Cove Heirloom | Coupeville, WA | CliftonViewHomes.blogspot.com

ZERO

The builder, United Way of Long Island, made this home out of magnesium
oxide structural insulated panels which are highly insulating as well as bug
and mold resistant. Spray foam insulates the attic and a very efficient 22
SEER, 3.75 COP mini-split heat pump heats and cools the home.

A Decade of DOE ZERH Data

PNNL has analyzed data on DOE
ZERH homes in DOE’s Housing
Innovation Awards every year since the
program’s inception to evaluate saving
and identify trends. Here are some

highlights from data on over 350 award
participants, from 2013 to 2023.

Other Concrete 5%

Targa Homes built this detached accessory dwelling unit (ADU) in the
backyard of a home in Seattle where rising home prices have inspired
builders to get creative about ways to offer more affordable homes.
Wrapping the home in an inch of cork insulation and triple-pane windows
and topping it with solar panels will help ensure low utility bills well into
the future.

Wall Types

SIP 14%
Panelized 7%
Modular 1%

2x4 16-in oc 8%
2x4 24-in oc 3%

2x6 16-in oc 12%

ICF 6%

Staggered Stud 5% 2x6 24-in oc 27%

Double-Wall 11%

Clifton View Homes offers custom and affordable, earthquake-resistant,
highly insulated homes built with structural insulated panels for the walls
and roofs. Triple-pane windows and foam-insulated foundations retain the
warmth in this efficient home, which benefits from passive solar heating as
well as the radiant floor heat provided by the air-to-water heat pump.

ZERH Homes with PV
vs. Homes without PV

Without

PV 34%

58%
With
PV 66%

Woodside Homes

Boulder at Sky Ranch | West Jordan, UT | WoodsideHomes.com
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Beazer Homes

Brownstone 55 | New Whiteland, IN | Beazer.com

Windows: Double Pane vs. Triple Pane

Double-Pane

Woodside Homes offers energy-efficient production homes to Utah families
including this award-winning home that used a whole-house aersolized air
sealant and a spray-foamed attic to help achieve draft-free construction and
lower energy bills.

Gas and
. Electric
Triple-Pane .

Electric Only
67%

Electric Only vs. Gas & Electric

Beazer Homes joined the ZERH program in 2022 with a commitment to build
all of its new homes nation-wide to the DOE ZERH criteria by 2025. This
production home in Indiana has panelized advanced-framed walls, triple-pane
windows, and a high-efficiency small-duct heat pump.

Heat Pump Water Heater

No Heat Heat Pump
il RUELCTEN - Water Heater
Heater 50%
50%

A Decade of DOE ZERH: Making Zero Energy Homes Available Everywhere

Created with mapchart.net
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What is a DOE Zero Energy

Ready Home?

A DOE Zero Energy Ready Home is a home built to the high
performance criteria of the U.S. Department of Energy’s Zero
Energy Ready Home program. It's a home that is so energy
efficient that, by adding a few solar photovoltaic panels to the
roof, the home can produce all the electricity it needs to offset
the total energy it uses over the course of the year. Every ZERH
home shares these key features:
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1. INSULATION Every home is tested and inspected to make sure that the builders have thoroughly air
sealed to stop drafts and thoroughly insulated to maximize comfort and efficiency. With ZERH Version 2, builders
must meet the insulation requirements of the 2021 International Energy Conservation Code. Homes must also
meet all of the criteria of the ENERGY STAR Certified Homes program and the EPA's Indoor airPLUS program as
well as the requirements of the DOE ZERH program.

2. SOLAR READY Whether homeowners decide to add solar panels now, or in the future, the builder has
already installed the wiring, provided space on the electric panel, and made sure the roof is strong enough to

support PV panels.

3. FRESH AIR VENTILATION Heat or energy recovery ventilators are required in cold climates; whole-
house ventilation is required everywhere.

4. HVAC High-efficiency heating and cooling systems provide comfort and energy savings.

5. EFFICIENT WATER HEATING Highly efficient water heaters and compact plumbing layouts save
water and energy with faster hot water delivery.

6. HEAT PUMP READY Wiring and space are in place for installation of heat pumps and heat pump water
heaters today or in the future.

7. SAFE BUILDING MATERIALS All DOE ZERH homes meet the EPA's Indoor airPLUS standards,
including using paints, glues, and wood products that have low or no emissions of pollutants like VOCs and
formaldehyde.

8. EV READY ZERH homes are ready for electric vehicles with EV chargers or charger wiring installed.
9. ENERGY STAR-LABELED APPLIANCES These appliances save energy and money while

reducing emissions.

10. HIGH-PERFORMANCE WINDOWS Wwindows meet climate-specific specifications for high efficiency

and low heat loss.

11. LED LIGHTING ENERGY STAR lighting is specified for long-lasting and energy-efficient performance.

n Affordable Housing Concepts

Z E RO Zero Place | New Paltz, NY | AHCllc.net
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Red Tree Builders

Wandering Oaks | Asheville, NC | RedTreeBuilders.com

Addison Homes

The Keowee | Salem, SC | Addison-Homes.com
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Affordable Housing Concepts built this super-energy-efficient four-story
multi-use apartment building in New York’s Hudson Valley out of insulated
concrete foam blocks. It is heated by ground source heat pumps and has
solar panel awnings that help provide 46 low-income households with high
efficiency and low utility bills.

EV Charging

No EV
Charger 62%

EV Charger
or Wired for
EV 38%

B Custom

ZERH HIA Winners by Market Sector

35%

10%

Multifamily

Addison Homes built this custom spec home with advanced framed walls
wrapped in rigid foam, a hurricane-resistant IBHS Fortified Roof, and an
insulated crawlspace. Triple-pane windows, motorized solar skylights, solar-
powered blinds, and sun tunnels with solar-powered nightlights let in daylight
but keep heat out of this Southern home.

-
o

Number of Homes
O = N WO b 01 O N 00 O

Affordable M Production Year

For more information contact:
Theresa.Gilbride@PNNL.Gov
Molly.Cragin@PNNL.Gov
Bella.McDermott@PNNL.Gov
Ika.lwatate@PNNL.Gov

Offsite Construction Strategies by Year
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Red Tree Builders built this efficient mountain home with spray-foamed
cathedral ceilings, a pre-cast insulated-concrete-panel basement, a ground
source heat pump, and an 11-kW PV system. The home achieved a HERS
score of -11 and should save its home owners about $3,400 a year in energy
costs compared to a home built to code.

DOE ZERH Project Averages,
2013 to 2023, with and without PV

Average Savings Per Month

sis %$250  $130

= Panelized Average HERS Score

(U.S. average new homes 80, typical existing homes 130)

1 4 3

Average Energy Costs Per Month
(U.S. average monthly energy bill for electricity + gas is $ 190)

& $ 20 $126

Average Incremental Costs
(does not include incentives, rebates, or tax credits )

¢ $40,474 $18474

Visit the

DOE Zero Energy Ready Home Program
https://www.energy.gov/eere/buildings/
zero-energy-ready-home-program
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