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US Existing Building Stock

125+

million buildings
across the US

40%

of total U.S. energy use

of U.S. buildings are .
>40 years old of electricity

g 50% 759

(60
of carbon emissions

75%

of peak demand

EIA Annual Energy Outlook 2020; EIA CBECS 2012 and RECS 2015
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Our approach:
Advanced Building Construction (ABC)

ABC refers to retrofit (and new construction)
solutions that combine:

Energy-efficient
building decarbonization

+

Scalable, streamlined
industrialized construction approaches



Deep energy efficiency has substantial co-benefits.

X Reduced maintenance

’[ Increased thermal and acoustic comfort

ﬁ Improved indoor air quality and health outcomes
A Resilience, including passive survivability

) .. : :
IR Reduced emissions for climate and compliance

& Electrical grid stability



Industrialized construction
(IC) can help rapidly deploy
energy-efficient, low- N
carbon retrofits at scale. procductiiy _

Quality

Schedule Certainty

= Only a small percentage of US construction

’ T Budget Cerntainty
uses industrialized approaches.

Waste Reduction
» Yet a latent zero-carbon retrofit market could

be unlocked using IC methods, which can
enable higher performance, faster
deployment, less disruption, reduced
schedule risk, precise material use and
waste reduction, enhanced QC, technology
integration, and workforce benefits.

Modular Construction = Prefabrication

Collaboration is critical to achieve this!

. Renusol




The status quo is failing us—
transformation is needed to address retrofits

T ) T

= Only ~2% of commercial building = 3M+ net-zero carbon retrofits
space and <1% percent of homes per year

undergo energy improvements each year

= ABC is used in at least 25%

* Improvements are typically shallow, of overall construction activity

rarely surpassing 30% energy savings

* Innovative private sector
= Comprehensive upgrades don’t appeal P

_ business models and
to consumers: too costly compared to .
perceived value, slow, disruptive, and public sector support unlock the

inconsistent market
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The ABC Collaborative’s core activities foster, inform,

and accelerate an ABC ecosystem.

Transacting 4
Activities Market
Scaling Support
Empowering
Activities Workforce Innovation
Development Scaling
Foundational

Activities Thought Leadership

Convening

and Education
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ADVANCED BUILDING CONSTRUCTION
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ABC

ADVANCED BUILDING CONSTRUCTION

¥

July 2021

Market Opportunities

and Challenges for
Decarbonizing US Buildings
An Assessment of Possibilities and Barriers for

Transforming the National Buildings Sector with
Advanced Building Construction

Thought leadership helps
guid industry actors
in the nascent ABC market.

ABC-C CODES

| N ) WORKING GROUP
w BRIEF

"B Prefabricated Zero Energy
' Retrofit Technologies

A Market Assessment

JULY 2022

U.S. Building Stock Characterization Study

A National Typology for Decarbonizing U.S. Buildings
Part 1: Residential Buildings =

Guidance for ABC stakeholders includes:
= ABC Market Insights Report
= Building Stock Characterization Studies (NREL
» Industry Guidance Report — residential report

expected this fall
= Topical briefs and Working Group outputs

» Topic/stakeholder-specific knowledge shares
and educational sessions

= Insights on ABC opportunities




Industry Guidance Report:
many buildings will need “deeper” retrofits!

. . . Climate Zone

2 Preliminary Results Under Review . ‘ ; M Cokd & Very Cold

o ERES R N mem  Mixed-Humid
18 17.6 17.49 T S Ry W . . Hot-Humid
—— p 2 mmm  Hot- & Mixed-Dry

s 14
= 13.21
2 12.88
=
S 12
= 1.02
3 0.07
£ 10 :
kS
8
§ 8
z 6.68

6 5.91

4 4.09 3.85

3.05
215 2.51
< 1.21 |
067 042 l0.48 0.55 0.67 : ;
0 ! -- .
Upgrade not pnontlzed All Equip. Swap Out Equip. + Conventlonal Equip. + IECC Equip. + Phius
Envelope Envelope Envelope

Results subject to change Target Upgrade Performance Level Assignment
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Industry Guidance Report: Northeast and
Midwest need many deep MFH retrofits

1 = - H Number of Housing Units
~ | l N\ﬂB\[gI)mmary Results Under Review s
¥ Newth \ et ¥
v n h! % ) :
“ N Mcgmna L2 \ 1 AN ( ) 1,000,000
! 7 \ M“ta = Nl Brunswick ( 2,000,000
8 7 £ ) ( 2)p95,887
rf' \L_ Soith i\_ W o y tk PO PP
(8 Y = 0.@8ta S “‘” Prioritized Package
A i} ) No upgrade
Wyeng r—\{ & ! 7 Equip. only
T T e ‘ka \L‘ “ - I Equip. + Conventional Envelope
‘ - ; | 5 i B Equip. + IECC Envelope
» United +— —/ : ;
ERT 5 ‘ M Equip. + Phius Envelope
States 2 \
r~1 <« (0) PN .
¥ S

Baja
California
Sonora

Chihuahua

§ Coahuila de-)
) Zaragoza: )

Baja California
Sur

el / Ntevo Ledh
Sinalea puranao ™ = 7
Results subject to change
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Mid- and High-rise
Multifamily Housing

o Multifamily 5+ units,

1-3 stories

o Multifamily 5+ units,
4—7 stories

o Multifamily 5+ units,
8+ stories

Not prioritized for upgrade
All equipment swap out

Equip. + conventional env.

Equip. + IECC envelope

Equip. + Phius envelope

2.7T™M
9.5M
8.0M
2.6M

0.8M

1%
40%
34%
1%
4%




Standardized packages can enable scale.

Prefabricated wall
panels including

high-performance
windows and doors

WALLPANELS —

High-performance roof system
including integrated solar

ABC COLLABORATIVE | PHIUSCON | OCTOBER 2022

. WALLPANELS

Integrated mechanicals
including HVAC and
DHW, with controls and
option for smart inverter
and energy storage

All-electric
equipment




Standardized packages can enable scale.

Rooftop Mounted Solar ¢ Balanced Energy Recovery Ventilation: Based on the existing conditions of the

’ building, solutions may vary

New Steel i pooftop Mounted Domestic Hot Water Heating Plant: ASHP system ties into
Anchor: existing domestic hot water

_______ - New Efficient Appliances: Refrigerator, electric heat pump dryer (no
et exhaust to exterior) and electric induction range,

- & Lighting: Replace existing lamps with high-efficacy LED lamps.

Pre-Fabricated Window Surround Box: e,
Fer compartmentalization of apartments ™,

and tight seal between interior spaces ™.,
and the overcladding cavity. b2

For panel guppom

-
-

Joints: e
Dry gasketed joints create a tight seal
at panel perimeter.

Windows: e

New Triple-glazed, thermally broken, ™,
exposure optimized in-swinging case-
ment windows with insect screens.

Panel Finishes: s
(Reinforced cementitious EIFS or rain-
screen). Shop fabricated panels can
work with a greater variety of colors and
patterns than field applied systems.
Insulation: «
Panels have R=30

.-~ Roof: New roof and roof insulation, R=49

... Heat-Pump: New window-mounted heat pump
for heating and cooling

= Existing Radiators to be Removed: Radiators
and associated exposed piping to be cut, removed
and connections capped.

-« New Window Surround: Also a part of the
building's firestopping

< Interior Exhaust Grill: To improve indoor air quality

Cycle A+P
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ADVANCED BUILDING CONSTRUCTION

Collaborative
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