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How .do we find the
best opportunities?




Housing stock Physics-based High-performance
characteristics computer modeling computing
database
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@ ResStOCk Highly granular open-source modeling
ca for national, regional, and local housing stocks
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Housing stock

characteristics
database
EIA Res. Energy Consumption Survey (RECS)
Building *’:’E:m — NAHB Homebuilder Surveys

Characteristics IECC Historical Energy Codes
Other national, regional, and local audit databases

Census

Data Census American Community Survey (ACS)
EIA Electricity and fuel costs
Costs NREL OpenEl.org Utility Rate Database
NREL/Navigant Measure Cost Database
Climate NREL TMY3 weather data
Locations
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Housing stock
characteristics
database

Building |
Characteristics

Census
Data

Costs

Climate
Locations

EIA Res. Energy Consumption Survey (RECS)
NAHB Homebuilder Surveys
IECC Historical Energy Codes

Other national, regional, and local audit databases

Census American Community Survey (ACS)
EIA Electricity and fuel costs
NREL OpenEl.org Utility Rate Database

NREL/Navigant Measure Cost Database

NREL TMY3 weather data

NATIONAL RENEWABLE ENERGY LABORATORY



Physics-based
computer modeling

U.S. DOE Tools Detailed sub-hourly energy simulations

I Baseload

I Cooling
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EnergyPlus
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Physics-based
computer modeling

U.S. DOE Tools Ability to simulate emerging technologies

iﬁ.\

Emerging @ ResStock

technology .
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OpenStudio f //
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parature (Dogroes &) *°

Heat-exchanger area

System performance Detailed open-source
EnergyPlus characterization component models
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U.S. DOE Tools
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OpenStudio

EnergyPlus

Physics-based
computer modeling
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S

High-performance
computing

simulations for baseline
320,000 | ys single-family housing stock

20 million | simulations for 50+ upgrades

? /4 | years of computing time
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Housing stock Physics-based High-performance
characteristics computer modeling computing
database
Technical Economic - Market

Potential Potential

eUpgrades meeting

cost-effectiveness
criteria and impacts

eFull turnover of eMarket barriers
equipment stock . eAdoption rates

Potential

ePolicy

eTheoretical potential using implementation

available technology
eFull turnover of equipment
stock
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Cost-Effective Residential Electric EE Potential (% of annual kWh sales)
2%

11%
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Evaluate incentives — Drill-and-Fill Wall Insulation

With no rebate

7 million homes with
less than 5 year
payback

0 2 4 6 8 10 12 14
Payback period (years)
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Evaluate incentives — Drill-and-Fill Wall Insulation

With no rebate

7 million homes with
less than 5 year
payback

0 2 4 6 8 10 12 14
Payback period (years)
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By heating fuel

Natural Gas
—ull

Electricity

— il
Fuel Oil
Propane/LPG
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Payback period (years)




Evaluate incentives — Drill-and-Fill Wall Insulation

With no rebate

7 million homes with
less than 5 year
payback

0 2 4 6 8 10 12 14
Payback period (years)

With S0%rebate 53 million homes with
less than 5 year
payback

0 2 4 6 8 10 12 14
Payback period (years)
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By heating fuel

Natural Gas
—ull
Electricity
— il
Fuel Oil
Propane/LPG
0 5 10 15
Payback period (years)
Natural Gas ‘
Electricity
.L
Fuel Oil |
Propane/LPG
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Payback period (years)




Economic Potential (NPV.>.0).Supply.Curve

Supply Curves

United States

S 0 ' 3 1. Thermostat - Smart Thermostat
5= @ 2. Walls - R-5 Wall Sheathing
g _‘2’ 2| . @@ 3. Appliances - ENERGY STAR Clothes Washers
5 = 4. Walls - Drill-and-Fill
32 =3 5. Lighting - LEDs
§ ‘§ -4} Width = total potential savings @ 6. Heating - Upgrade ElecFurn to VSHP at Wear Out
g P that is cost-effective @l 7. Heating - Replace Propane Furnace with VSHP
g 8 @ 8. Foundation - R-10 Crawlspace Walls
& g -6} . @l 9. Attic - Insulate to R-38/49/60
Sa : | Bl 10. Ducts - Duct Sealing
‘S g 3 11. Cooling - ENERGY STAR Room AC (EER 12)
B ° -8t . B . { |@Em@ 12. Air Sealing - Air Sealing
§ q.é‘ Helght - ave,rag_e COSt_effeCtlveneSS [ 13. Cooling - SEER 16 (1 stage) Central AC
29 (more negative is more cost-effective) =3 14. Heating - ENERGY STAR Furnace - Gas
S -10f ] @ 15. Foundation - R-10 Bsmt Walls (Finished)
0 5 16 fs 26 215 3b @l 16. Heating - DHP (displaces electric baseboard today)
Cumulative Source Savings @8 17. Foundation - R-10 Bsmt Walls (Unfinished)
(percent of consumption by U.S. SFD homes) [ 18. Heating - Upgrade Central ASHP to VSHP
3 19. Water Heating - Upgrade Electric WH to HPWH
=3 20. Windows - Low-E Storm

All values are primary/source energy (i.e., raw fuel burned to create heat and electricity).
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Application: Buildings-to-Grid-Analysis

14

Simulated .

[ ] [ ] E‘
peak shifting :-
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Application: Buildings-to-Grid-Analysis
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™ Baseline
B Demand Response
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Application: Buildings-to-Grid-Analysis
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M DR with Weatherization
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Application: Market engagement

Hyperlocal data

e.g., assessors’
databases, utility bills

-

ResStock workflow and
regional characteristics
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Application: Market engagement

€.g. assessors’ regional characteristics tools & analytics

databases, utility bills )
Wé Radiant
¥ Labs

2
/ v 0O < Propensity HOUSEHOLD | ALBERT CUSACK /) 9 B
gy Share Bxport Edt  Share Export

Hyperlocal data f‘> ResStock workflow and > Market engagement

City of Boulder

Years since new furnace AVG | TOTAL

23 Albert Cusack | Post Upgrades
: 1831 Spruce St Boulder, CO 80302 | Mapleton Hil

.> 3,7‘.‘52 PURCHASING TIMELINE
~ Targetingand - - Homeowner
Analytics - Dashboard and

Plattorm .../l — Roadmap

YOUR PRO-ACTIVE UPGRADE OPTIONS

Estimated P

fome Perform * ver Gene
Replace Heating & Cooling System SunEdison Solar System

Homes in selection (128)

“ (2] 39% * 91%

555555
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Ways to benefit from ResStock

Read the Report

Energy Efficiency
Potential in the
U.S. Single-
Family Housing
Stock

Interactive
Data Viewer

Download State Factsheets
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Analyze Your Scenario BETA

Use the open-
source software
yourself or work
with NREL or
other trained
consultants

Local
data

=

Visit resstock.nrel.gov to get started
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