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Purpose & Objectives ENERGY | 5% Sificenoy &

Renewable Energy

Problem Statement:
» Significant underinvestment in energy efficiency in residential sector
» High costs of traditional energy audits and ratings

* No standard method for understanding and comparing the energy efficiency
of homes at point of sale

Impact of Project:

* Encourage investment in home energy efficiency improvements

* Provide consistent method for assessing the efficiency of all homes nationwide
» Highlight value of energy efficiency at point of sale

Project Focus:
« Support BTO energy reduction goal in new and existing homes
* Focus on market stimulation: speed and scale adoption

» Collaborate with industry partners to improve market adoption
— e.g., 3rd-party software developers

« Communicate the importance and value of energy efficiency
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Purpose & Objectives ENERGY | oo/ Sheency &

Renewable Energy

Home Energy Score: A key product of the Vice President’s
“Recovery through Retrofit” initiative™

» Create a nationally standardized
“miles-per-gallon” home score

v Standardized Software Tool, free to users

v' Scoring services by existing market

players L. QS ENERGY SCORE

L

v" Nationally supported program
to achieve scale and maintain
quality

Council on Environmental Quality - http://www.whitehouse.gov/administration/eop/ceq/initiatives/retrofit

Home Energy Score web site - www.homeenergyscore.gov
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ApproaCh Eﬁ"E”"REEFY Energy Efficiency &

Renewable Energy

Approach:

* Develop, improve and maintain standard scoring tool

» Recruit partners to oversee qualified assessors and scoring of homes

« Testimpact of score and supplemental information on homeowners, homebuyers
» Devise methods to allow scale up of program beyond initial partners

Key Issues:
« Home size
— Plug load effect on score
— New homes
«  Mobility along 10 point scale (addressed further in later slide)
*  Uptake of score
— Participation by individual assessors
— Certification requirements
— Quality assurance requirements and implementation

Distinctive Characteristics:
« Allow customization while maintaining consistent approach across all types of homes nationwide
« Data repository
— No reporting requirements
« Ease of use
«  Free non-proprietary tool with licensing available to encourage greater private sector development
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Accomplishments and Progress ENERGY | Ereroy Efficiency &

Renewable Energy

Accomplishments:

« 2800+ homes scored since June 2012

« 133 assessors qualified to score homes

29 partners

« 6 third-party licensees of Scoring Tool Application Programming Interface

Progress on Goals:

Number of homes:

— Surpassed winter 2013 goal of 1000 homes scored

— On track to meet or exceed Spring/Summer 2013 goal of 2000-3000 homes scored
*  Number of assessors:

— Surpassed Fall 2012 goal of 100 qualified assessors

— Unclear whether goal of 200 qualified assessors will be met by summer 2013

*  Number of partners:
— Surpassed Summer 2012 goal of 20 partners

— Unlikely to meet Summer 2013 goal of 50 partners; greater recruitment emphasis post June 2013 after new
Scoring Tool release

«  Scoring Tool Version 2013
—  Originally planned for early 2013; now expected in June 2013

Recognition:
« CT and potentially other states interested in statewide adoption
»  Adoption of scoring tool (via application programming interface) by numerous private companies
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Project Plan & Schedule — FY10 thru mid-FY12

2010 2011 2012 (thru Spring)
VP Biden
announces
Home Energy
Score Pilot
Developed Partner
Recruited pilot Conducted Materials & Program
participants 10 pilots Requirements
Modified tool C :
Began Scoring Tool based on pilot and F|naI|zed. Scoring
development il Tl Tool Version 2012

Modified training, testing,
and homeowner report
based on pilot findings

Developed Assessor
Training and Testing

Sensitivity Analysis: Utility bill and tool
Identify key data inputs comparison analysis

Stakeholder Outreach

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy eere.energy.gov



Project Plan & Schedule (current year)

Summer 2012 Fall 2012 Winter 2013

Spring/Summer
2013

Begin Phase 1
Implementation with
approximately

20 Partners
1000 Homes Scored

Begin Licensing &
Testing Use of
Scoring Tool API 100 Assessors

Trained & Qualified
Recruit & Support Partners
Research & Analysis

Stakeholder Outreach

.S. DEPARTMENT OF Energy Efﬂciency &

National Launch of Home
Energy Score with
approximately 50 Partners

2000 - 3000
Homes Scored

Begin Consumer
Motivation Study

Release Version 2013
Home Energy Scoring Tool

200 Assessors
Trained & Qualified

uU.s
ENERGY Renewable Energy

eere.energy.gov



P rOJ eCt B u d g et Eﬁ"E”‘REEFY Energy Efficiency &

Renewable Energy

Budget History

FY2010 FY2011 FY2012 FY2013
DOE Cost-share DOE Cost-share DOE Cost-share DOE Cost-share
Partner Partner
$1.8 million None $1.4 million None $1.6 million  Implementation  $1.2 million Implementation
Costs Costs

Primary Performers

« Scoring Tool: Lawrence Berkeley National Laboratory, EES

* Program support: SRA/Sentech

* Research and analysis: National Renewable Energy Laboratory
« Additional efforts: Navigant, Energy Savvy, ICF
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Project Integration, Collaboration &
Market Impact

Energy Efficiency &
ENERGY

Renewable Energy

Partners, Subcontractors, and Collaborators
o Utilities

« State and local governments
* Non-governmental organizations
« Home inspectors
' Michigan Energy Options, Bath and Dewitt
Eugene Water and Electric Board Townships, Mid-Michigan Grand River Avenue
" S Corridor; Peninsul d L Peninsul . .
Eugene & surrour_ldlng McKenzie River mmper eninsula ar; Idc:::ir ans: a — Ut ating Company, Connecticut
ol er Boar Long Island, NY
qutalnabl_e Re_sources Center, of Public Utilities ¢, HOfgsan Cape Light Compact, Cape Cod & Martha's Vineyard, MA
Minneapolis-Saint Paul Metro Area Coldwater. Ml
Tacoma Energy, Ohio
The American Society of Home
itl°pW:“§'°'9! g::fll)'r-‘r:’at:lecee ey Inspectors, Inc.*, National coverage Ohlo Pasgiseet
ameda
San Erancisco. Association, Utah
Counties

Affordable Energy,
Ohio

InterNACHI,
Colorado

~
Community Services, Inc.,

Northwest Missouri

! ECHO/Energy New England, Municipal utilities throughout MA

Long Island Green Homes, Babylon, NY

hf"‘{ | New Jersey Natural Gas, Monmouth and Morris Counties
lllinoisiome PeLfngance, L ~. | Energy Coordinating Agency, Philadelphia, PA

Energy Office,
Denver Metro
Area

—
Four Corners Office for
Resource Efficiency,
Southwestern Colorado

Spirit Foundation, Missouri
e,

Local Energy Alliance Program,
Columbia Water and Light,

Central and Northern Virginia

Kansas City Columbia area & Boone County, MO
Metropolitan T CharlestonWISE, Charleston County, SC
Energy Center, HomeEn’rgy
Foundation for Kansas City
Senior Living - Greater Metro Affordability Loan,
Home Improvements, Area Little Rock area &
Arizona

Southface Energy
Central Arkansas Institute, Georgia

ﬂ and the Southeast

@ Home Energy Score Partner
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Project Integration, Collaboration &

Energy Efficiency &

M a rket I m paCt EN ERGY Renewable Energy

Technology Transfer, Deployment, Market Impact
» Score adopted by state, local and utility efficiency programs

* Marketing tool for home performance contractors

+ Single, standardized scoring method for national implementation

» Application Programming Interface (addressed in later slide)

Communications & Reports

» Home Energy Score: Findings from 2011 Pilot Program and Analysis (DOE)

* Assessment of the U.S. Department of Energy’s Home Energy Scoring Tool
(National Renewable Energy Laboratory)

* Home Energy Score: Qualified Assessor Analysis (SRA)

« 2011 Home Energy Score Pilot Program: Homeowner Understanding and Interest (DOE)

* Motivating Home Energy Improvements (Navigant Consulting)

* Home Energy Scoring Tool: A Simplified Asset Rating for Single Family Homes
(Lawrence Berkeley National Laboratory)

* Regular webinars and presentations to update stakeholders on the status of the program
and analysis conducted to date (many recorded and posted on web site)
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.S. DEPARTMENT OF Energy Efficiency &

Next Steps and Future Plans ENERGY | rencwable Enerey

« Develop new 10 point scales for 1000+ weather stations

» Recruit additional partners

* Modify assessor qualifications and enhance testing

« Assess quality assurance requirements

* Incorporate additional enhancements to tool and customization features
— Greater applicability to diverse housing stock

« Continue to improve calculation methods

11 | Building Technologies Office eere.energy.gov



.S. DEPARTMENT OF Energy Efficiency &

uU.s
EN ERGY Renewable Energy

Home Energy Scoring Tool

12 | Building Technologies Office eere.energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Purpose and Objectives

» General Objectives
— Accuracy
— Transparency

— Innovation

Home Energy Audit Granularity

2
° i 8 Comprehensive
1 hour assessment time % Emerey Audit
— Affordable price point £ o RESNET HERS
—  “Opportunity Assessment” vs. < Rating
investment-grade audit = Diagnostic
Home Survey
. ¢ (w=== Home Energy Score
* Support (not compete with) ® In-Home Survey
existing marketplace of tools Online
Screening

& services

— Stimulate retrofit market

— Private tool development & innovation
(Web Services)

— Help with reduced up-front assessment
cost

— Nationally applicable

— Responsive to public and industry input

13 | Building Technologies Office eere.energy.gov
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Approach - Asset Score Methodology ENERGY | o Sicency &

Renewable Energy

An asset rating seeks to evaluate a home’s fixed characteristics, while holding
occupant-determined factors and behaviors constant.
— There are various opinions on which energy-using components are assets.

« Home Energy Scoring Tool includes the following to generate an asset score
— HVAC
— Water heaters

— All envelope components

* Notincluded in asset assessment
— Lighting
— Appliances

—  Other equipment

— Behavioral factors (e.g., thermostat and DHW settings)

* Advanced models and data (drawing on multiple National Lab and public resources)
— Leverages DOE-2.1E, other algorithms & data: Sherman Air-leakage database, FSEC, RECS,
Building America, NREL, ASHRAE duct method

14 | Building Technologies Office eere.energy.gov



Approach — Key Issues BN | Eneray Effcency &

Renewable Energy

* Tension between audit cost and precision

— Approximately 40 required inputs, no required diagnostics
— Granularity of 10-point scoring scale
— Comparability —a “5” in FL versus a “5” in AK

e Default values
— Referenced sources (e.g.. Building America simulation protocols)

« Market receptivity

— Score must be positioned as “foot in the door” rather than end point in business
transactions

— Tool should not compete with private sector offerings but enhance them

15 | Building Technologies Office eere.energy.gov



Approach -- Scoring Method ENERGY | Erero Effiency &

Renewable Energy

Distinctive Characteristics:

« 10 point scale for each weather station location created by considering the
following:

— Range of Mbtu estimates generated by scoring tool given wide variety of home
characteristics

— Importance of reasonably sized “bins” — generally between 12 Mbtu and 30 Mbtu
 Looked at heating degree days

« Fit scales so that same home evaluated within a state scored equivalently
regardless of weather station

Sample 10 Point Scale Values (in Mbtus)

Weather Final Bin

State Station Size 1 2 3 4 5 6 7 8 9 10
CA CAREBCTZ 26 324 324 298 271 245 219 192 166 140 113
Cco COEAGTM2 30 364 364 334 304 274 244 214 184 154 124
FL FLTAMTM2 16 245 245 229 213 197 181 164 148 132 116
MD MDBALTM2 23 306 306 283 259 236 212 189 166 142 119
NY NYALBTM2 30 371 371 341 311 281 251 221 191 161 131
WA WASEATM?2 27 322 322 295 269 242 216 189 163 136 110

16 | Building Technologies Office eere.energy.gov



Accomplishments & Progress ENERGY | ronovatio oy

Home Energy Scoring Tool

Built on Home Energy Saver Tool Suite

« DOE developed web-based residential energy tool

* Impact: ~8M cumulative visitors; 3000 contractors in
Home Energy Pros social network

« Scoring session data interoperability with the Home Home Energy Saver - Consumer
Energy Saver tools O wweemerawer
— Allows operational energy simulation

Awards and Recognition

— R&D 100 award/many other marketplace recognitions

17 | Building Technologies Office eere.energy.gov



Accomplishments: Development of

Scoring Tool — A Very Quick Tour

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Laf» | O] \ e "_D http://homeenergyscore.lbl.gov/
LENL Audio a...nce Service Apple Yahoo! Google Maps YouTube Wikipedia News(292)v Popularv

Home Energy Score Tool

¢ | (@ Google \

Contact Us | About Us | Login
Home Energy Scoring Tool

Score The Department of Energy's Home Energy Scoring Tool
Home Energy
! allows qualified assessors to:
« Generate clear, credible home energy assessments at a reasonable cost;
» Recommend customized upgrades and other cost saving tips; and,
» Help consumers compare the energy use of different homes.
The Home Energy Scoring Tool is quick and easy to use. Qualified assessors can

gather the information needed to assess a home in one short site visit. This low-
cost, high value assessment can be provided as a stand-alone servic. =~ ~ =

Home Energy Score Tool

ore.lbl.gov/!

G:\ L@l‘ Google ‘

For more information on how to become a qualified assessor or rec

on to a home inspection or comprehensive energy assessment. o
(\4 bHoH_-I-‘Ch(tp‘,"'
energy score, visit www.homeenergyscore.gov. & M

LENL Audio a...nce Service

e
T B ) )
e — Video: What is Home Energy Score?

Watch this 3 minute video to learn aboul
Home Energy Scare Program. Home Eng)
homeowners and buyers an easy and ec

get a credible home energy assessment, '
customized advice on how to save energ

and money on your utility bills.

Start a New Session

Address:
City:

Home Energy Scoring Tool

Apple Yahoo! Google Maps YouTube Wikipedia News (321)v Popularv

Contact Us | About Us | Logout

Qualified Assessor 1d:101006

Dashboard

Session History

U.S. DEPARTMENT OF  The Home Energy Scoring Tool was developed by Lawrence Berkeley Natonal Laboratory in collaboration with State:

Department of Energy. The modeling engine can be lcensed a3 a weh service APL 21 code:
E N E RGY Privacy Palicy | Abaut Us | Contact Us -
Validate Addr

(=G PR National Laboratary

Tools

Data Collection Sheet

About the Home Energy Score Program
Sample Label

Open Label Archive

[Delet="] Label Date Address City State  Zip
o : 04/17/2012 1 cyclotron rd berkeley cA 94720
(=] 04/10/2012 1960 Mid ATL HVAC Floor Rockville MD 20852
(=] 03/02/2012 4536 chicago ave fair oaks CA 95628
(=] 02/13/2012 1 cyclotron rd berkeley CcA 94720
(=] 02/08/2012 1516 8th St Sacraments  CA 95814
(=] 01/03/2012 12345 Honeysuckle Lane Smithville AR 72466
=] 11172011 1639 University Ave StPaul MN 55104
=] 11162011 1 cyclotron rd berkeley CA 94720
o = 110212011 4536 chicago ave fair oaks CA 95628
(=] [C=  09/1622011  §10E Palm Canyon Dr palm springs ~ CA 92264

«€<1234567>»

U.S. DEPARTMENT OF

> Department of Energy. The modeling engine can be licansed as a web service APL
ENERGY o o

‘The Hame Energy Scaring Toal was developed by Lawrence Berkeley National Labaoratory In collzhoration with the U.S

AP1=3685 GUI=1846

18 | Building Technologies Office
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SCO ri ng TOOI — s e Energy Efficiency &

A Very QUiCk Tour (Continued ENERGY Renewable Energy

Home Energy Score Tool
[+ [ hupy, ore.lbl.g dit-detail ¢ | (@~ Google )
LBNL Audio a...nce Service Apple Yahoo! Google Maps YouTube Wiki

News (321)v Popular~

Contact Us | About Us | Logout
Qualified Assessor Id:101006

Home Energy Score Tool
[ <[> |[O] [+ ][0 nupy, ore.ibl.g ¢ | (Q- Google )
& [ LENL Audio a...nce Service Apple Yahoo! Google Maps YouTube pedia  News (321)~ Popular~

Session Id: 1922531
Address: 12345 Honeysuckle Lane .
Smlthvllle} AR ?2455 e lzsaim:;ﬁ&(;;;m Abo Contact Us | About Us | Logout

' About this Home e o Qualified Assessor 1d:101006
Home Energy Score Tool

+ Roof, Attic & Foundation Asses [«]»] | + | http://homeenergyscore.Ibl.gov/detailed-walls

About this Home - e LBNL Aucios_nee Service AppleYahoo! _Googl Maps YouTube Wikipedia News (221)+Popuiar~

¢ | (@ Google )

Comr i ddress: 12345 Honeysuckle Lane
+ Windows & Skylights Smithville, AR 72466 Contact Us | About Us | Logout
Roof. Attic & F dati Systems Hom  V/ Aboutthis Home Home Energy Scoring Tool Qualifed Asessor 14:101006
-
oor, # IC oundation Year /' Roof, Attic & Foundation Const
Maml 4 walls Exteri Session Id: 1922531
Storil Address: 12345 Honeysuckle Lane
Insule Smithuille, AR 72466 Walls

I Inter ¥ Windows & Skylights
Walls

A S A A

cond Absorp «/ About this Home . N
‘Back to Dashboard Systems 1s the wall construction the same on all sides? @ ves O o
square ‘Selecting "Yes" sets all the walls to the single type chosen below.
Direc Attic + Roof, Attic & Foundation ‘Selecting "No" allows up to four different wall types to be chosen.
o . Was attico < Walls ‘Wall construction: front (or all sides same) @
Windows & Skylights oo Corsmctn [
- +/ Windows & Skylights

o View St

LENL Audio a__nce Service App Systems
‘Back to Dashboard Founc 4 Tnsulation Level [R-19 i

Systems rFounst 000 e ey, S
Home Energy IR NEIETTY Tol iled-heating-caoling ¢ ] (@ coogle )

LENL Audio a..nce Service Apple Yahoo! Google Maps YouTube Wikipedia News (321)v Popular

ession Id: 1922531 Contact Us | About Us | Logout

S
Address: 12345 Honeysuckle Lane T Qualified Assessor 1d:101006
Smithville, AR 72466 . Home Energy Scoring Tool

+ About this Home
Session Id: 1922531
+ Roof, Attic & Foundation » Address: 12345 Honeysuckle Lane
Windows Smithville, AR 72466 Heating
+ walls Window area: front @
: [Select- =
+ About this Home Type of heating system @ =
+ Windows & Skylights Window area: right
View Sum mary Window arest back + Roof, Attic & Foundation Heating System Efficency
Systems R
Window area: left vy  walls Year installed @ Efficiency value @
Are the window types the same on all sides? ®ves O ((N/A (se efficiency field) 13) -oR-
Selecting *yes" sets all windows to the type chosen below. «/ Windows & Skylights
If you select “No* we will ask about the other windows data by
dicking on the side of house radio button. Coolin
Back to Dashboard Systems y
- - Window type: front (or all sides same) @ panes Type of caoling system @ )
Frame Mater
Back'to Dashboard Cooling System Efficiency
Glazing Type

Year installed @ Efficiency value @

View Summar
-or-Cac (A eney e 8) o
U-Factor: front @
— ‘Back'to Dashboard

Solar heat gain coefficient: front @ Ducts
" Duct location [-setect-
e Save & Exit T b e et LY e e
forcad-air haating or cooling ducts.
Are the ducts insulated? © Yes O No/Don't Know
Are the ducts sealed? © Yes O NoyDon't Know
Hot Water

Water heater fuel [-Select B

NEI
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Scoring Tool - Required Inputs ENERGY | 5o Effcency &

Renewable Energy

About this Home Assessment date, Physical address, Year built, Conditioned floor
area, Number bedrooms, Number Floors, Ceiling height,
Orientation, Air leakage rate, Auditor comments

Roof, Attic & Foundation Roof construction, Roof surface solar absorption, Attic or ceiling
type, Attic floor insulation, Foundation type, Foundation insulation
level, raised floor insulation level

Walls Walls the same on all sides indicator, Wall construction(s) layers
Windows & Skylights Skylights present, Skylight type, Skylight total area, Windows the
same on all sides indicator, Window type(s) or custom input of U-
Factor/Solar Heat Gain Coefficient

Systems Heating system type & efficiency, Cooling system type &
efficiency, Duct location, Duct insulation, Duct sealing status,
Domestic hot water system type & efficiency, Combined space and
water heating type

20 | Building Technologies Office eere.energy.gov



Progress: Demonstrated Accuracy ENERGY | Ereroy Efficiency &

Renewable Energy

« Scoring Tool shows
good agreement to
measured source
energy data

Home Energy

Scoring Tool |SIMPLE|REM/Rate| + NMedian difference

(Version 2012) between Scoring Tool
Mean Predicted (MBtu) 196 165 244 predicted vs. measured
M M d (MBt 200 200 200 . .

ean Measured (MBtu) energy use is estimated

Mean Difference (MBtu) -4 -35 44 t -4 MBt 20/
Median Difference (MBtu) 1 -30 44 at - u (-2%)
Standard Deviation of Difference (MBtu) 62 38 64 « When all conceivable
Percent of Homes <+ 25% Difference 61% 58% 47% modeling uncertainties
Percent of Homes <t 50% Difference 88% 96% 75% are included, testing

showed that the correct
score is assigned within
+/- 0.5 bin 67% of the
time.

Data source: NREL Field Data Repository (Roberts, et al. 2012)
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Collaboration, Market Impact:

Energy Efficiency &

Leverage Market Players ENERGY | Renewable Energy

End Users ﬂ %@

Current Licensees
Minnesota CEE
« EnergySavvy

« EnergySoft LLC

Usage Laye

&

)
@ « Performance Systems
Presentation Layer i (.
Licensee Licensee Licensee Development (PSD)
« Conservation Services
. Group (CSG)
Web Services e |nterNACHI
Service Layer
\@ Application Programming Interfaces (APls) ° | nte re St eXp re Ssed (+ N :5 1 )
M $ S
Business Logic P ——
Application Layer e A A
‘ Code Libraries (Methods, Operations, Procedures, etc) 0"'",";" - : .

£ = E =

Internal Data External Data
Data Layer 2 Sy -
- Repositories Services
U

Sign-ups at “developers.buildingsapi.lbl.gov”
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https://developers.buildingsapi.lbl.gov/

Collaboration, Market Impact: e oenemmron SV
Leverage Market Players ENERGY Renewable Energy

Home Energy Score

SUMMARY

[1913375) Sample Only-HEScore

Visit Information

Property hame * oyt
Property Verson .
van S

Schedused

Assesament Date *

Quathed Assessor Name
Ousitfied Assmsscr 1OV *
Form ©F (Autsthm)

Photo Gallery
Location

Contact Type Owre
Age Ovee 54
Primary Contact

Modde Phone

Emas Assress

Contact - 912

Cortact Type
Age

Primary Contact
Matie Prone
Wors Phoce
Emas Adsress

House Information

Mumbes of bedrooms

Slockes sbove ground leved ©
Itencr Boor s3-<iling heght ©

Images courtesy Richard Szydlowski, MNCEE
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Scoring Tool — Next Steps ENERGY | 5 Efficency &

Renewable Energy

* Annual update to standardized calculation methods & Scoring Tool user
interface

* Future modeling features -- in development for 2013
o TMY3 weather data (~1000 stations)
o New DHW heater models - Heat pump & tankless water heater
o [Evaporative cooling models
o Ground-source heat pump model
o Hourly duct efficiency calculation with regain heat flows (ASHRAE Standard 152)
« Possible future modeling features (including but not limited to the following)
o Multiple construction types (roofs, foundations, floors, etc.)
o Solar (photovoltaic, thermal)
o Pool equipment

* Long-term: Supply data to Building Performance Database

24 | Building Technologies Office eere.energy.gov



Backup Slides on Scoring Tool ENERGY | e Effciency &

Renewable Energy

25 | Building Technologies Office eere.energy.gov



Scoring Tool - Fixed Assumptions &

Energy Efficiency &

DefaUIt Values ENERGY Renewable Energy

Occupancy and TV energy are scaled per the number of bedrooms as defined in the Building
America House Simulation Protocols (Hendron & Engebrecht, Oct. 2010)

— Up to 3 bedrooms the occupant/bedroom ratio equals 1, then gradually scales downward for 4
bedrooms and higher homes

— TV kWh = -3 * (number Bedrooms)*2 + 89 * (number of Bedrooms) + 390
« Domestic hot water load dependent on occupancy level

« Misc. electric loads scaled by conditioned floor area (Hendron & Engebrecht, Oct. 2010)
— Residual misc. elec. kWh = 0.91 * (conditioned floor area)
« Stove, oven, and clothes-drying fuels are set as electric
« Lighting
— Interior lighting kWh = 455 + 0.8 * conditioned floor area
— Exterior lighting kWh = 50 + 0.05 * conditioned floor area
« The building length and width are fixed at a 5:3 aspect ratio with actual conditioned floor area
« The thermostat set point is scheduled all year as:
— 08:00-17:00 Heating 60°F, Cooling 84°F
— 17:00-08:00 Heating 68°F, Cooling 78°F

Detailed engineering documentation located at https://sites.google.com/a/lbl.gov/hes-public
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Scoring Tool — Recommending

.S. DEPARTMENT OF Energy Efficiency &

uU.s
EN ERGY Renewable Energy

Upgrade Opportunities

Repair Now:

These upgrades can help you save
energy right away

e Attic floor insulation

« Basement wall or foundation slab
edge insulation

* Floor insulation above a basement
or crawlspace

 Crawlspace wall insulation
* Building air-sealing

« Exterior wall insulation

* Duct sealing

* Duct insulation

Replace Later:

Recommendations for when you replace the
affected equipment at a later time when needed
or desired.

 (Central air conditioner

— ENERGY STAR unit
« Boiler or Furnace or Heat pump

— ENERGY STAR unit
« Room air conditioner

— ENERGY STAR unit
* Roof

— Cool roof

— Insulated sheathing
« Skylights

— ENERGY STAR units
« Siding

— Insulated exterior sheathing

« \Water heater
— ENERGY STAR unit

* Windows
— ENERGY STAR units
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