


Course Description

Asset ratings assess the performance of a building’'s
energy features irrespective of its operations and enable
‘apples-to-apples’ comparison between buildings.

New asset rating tools are being developed that allow
building owners, investors, and service providers to
quickly identify and understand energy efficiency
Investment opportunities at a much lower cost.
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Learning Objectives

After this session, the attendee will understand the:

benefits and constraints of ‘operational’ (such as Energy
Star) and ‘asset’ commercial building energy ratings

latest results and key findings from the MA Building Asset
Rating and DOE Commercial Asset Score pilot projects

status, opportunities, challenges, and future trajectories
of state and federal building asset rating initiatives

value of enhanced access to building energy performance
Information in encouraging real estate and financial
markets to invest in energy efficiency improvements
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Polling Question 1

* Who are you? Why are you here?
— Already using or interested in asset rating
— Want to learn what asset rating is

— Use Portfolio Manager, and want to learn what
else | can do.

— Too many people in the session | actually want
— Insomnia?



About NEEP

Mission
= Accelerate energy efficiency as an essential
part of demand-side solutions that enable a
sustainable regional energy system

Approach

= Qvercome barriers and transform markets
via collaboration, education, and expertise

Vision
* Region embraces next generation energy

efficiency as a core strategy to meet energy
needs in a carbon-constrained world

One of six regional energy efficiency organizations (REEOs) funded by the US Department
of Energy (US DOE) to link regions to US DOE guidance, products and programs
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The Current State of Affairs

i = - |
Properties For Lease For Sale Calculator Professional
Lookup All Properties All Properties For Sale Office Space Calculator Broker Mallers
m Search Properties Search Properties Client Log In
Map Properties Map Properties
Site Admin Log In
Properties For Lease 395 propertios
e 7o ¢ (23
Address | City - BG Monthiy Rent
2795 N 1at Ave Tucsen AZ Cirdde K Central West Ret
Property Type: Retall Space Avalable: 2,857 5r Contacs:
Budding Class: - Morthty Rent $0.88/8F Rob Tomlinson
Year Bun 1978 % Lessedq: 0%
Buiding Size 2,857 8¢ Yypical Ficar Sure: 2,857 50
3045 N 1st Ave Tucson AZ West Tucson
Property Type: Office Space Avalable! 442 8F - 5160 SF Contact:
Buiding Class c Monthly Ront: $1.00/5r Thomas I Nieman
Year Buit; 1981 % Loaned: 0% Brandon Rodgers
Bulding Size 5,160 SF Typécal Floor Sure! 5,160 SF
3312-3318 N 1st Ave Tucson AZ Commercial Ridg with Fenced Yard Central Tast Rot
Property Type! Retal) Space Avalabie 2,387 SF Contact!
Buiding Clasa! - Moshly Rem $1.08/5F Jeff Zellet
Year Bt 1551 % Lossod: 0%
Budding Shze 2,387 57 Typica! Fioar Size: 2,387 SF
5546 T 4th St Tucson AY £l Patio Professional Central Tucson
Property Type: Office Space Avalladie: 2,235 §F - 3,014 §F Contact)
Buliding Class: c Monthly Rent! $1.21/8r Rick Kleiner
Year Bost: 1578 W Leased: oY%
Duiding Siae 5,249 SF Typical Floor Sae 5,249 SF
721 N 4th Ave Tucson AZ Downtown Tucson
Property Type: Office Space Avallasie 3,706 SF - S.670 SF Contact
Bubding Class! c Monthly Rent: $1.17/SF Yom Knox
Year Bult 1937 % Leased: 33.1%
Dusding Swe: 14,144 57 Typkal Noor Size: 7.0725%F
204 W Sth St Douglas AZ
Property Type: Retail Space Avalladie: l!'!‘.’! _‘! -~ 53,874 SF __ Contacti

&
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COSTAR

1331 L St NW—The CoStar Building @ =/ ok ok
East End, Washington, DC 200086
165,429 SF Office Bidg Buslt in 2008 « 1,000 - 67,000 SF Avall » For Sale: $53 000,000

For Sale: $93,000,000

S48 Active
6.75% 127 Days

rvostment

Ground Loase (Leasahold)

Prce reducod 5.1% o $5 milhon dollans from S68 000,000 on May 2010

N3 $54 OW/SF

Cxponses ! '.‘ $345.27% $2.06/SF
S269. 714 S1.59'SF

$31.349 SO18/'SF

S142.927 SO.54/5F
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Barriers to EE Retrofits

Owners/Investors need efficiency information, but
= Cost of comprehensive audits too high
= Custom audits currently not scalable
= Utility data not sufficiently accessible

QAN QA T
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Operational Rating

Compare performance

ENERGY STAR"
= vs. its past .PortfolioManager” Score
= VS, Its peers Your Building’s Score

= Energy Average Score For Your District

- “

Benchmarking

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN



Operational Rating

i8, M \ Cou
NUIster County, NY
7\

I
%* Chicag Pi'\‘i ;

- :
. (%) 1)
3 \O\rbana-% f‘qﬂoﬁ\kv:iu;,%'ﬁste" PA
\\ati OH& on, VA T Washington, DC
oui

b N ; i
O Local Benchmarking Policy & State Benchmarking Policy
’
O Local Voluntary Program /A State Voluntary Program
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Polling Question 2

* How effective are operational ratings /
benchmarking in driving investment?

— Very effective, or need more time to be

— Not effective, we need more robust building level
data

— Helpful, but not sufficient
— Not sure, need incentives / tax credits to justify S.



Asset Rating

Analyzes energy features Asset Score

=

~—d Control
Energy modeling software i I
Diagnostic tests :
Insulation I
[
ASHRAE Level 2 :
0
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Operational Versus Asset

Nutrition Facts

COMMERCIAL BUILDING

ENERGY ASSET SCORE

h Retroficiency

Executive Summary

ENERGY STAR® Scorecard

Overview

LEARN MORE AT The following report summarizes the findings assembled based on an energy assessment conducted at 2
Oliver Street Boston, MA. Currently the 224,426 square foot office building consumes 3,243,034 kwh of

4 electricity and 5,567 Therms of natural gas per year. The facility has an annual Energy Use Intensity (EUI
energystar.gov Jectricity and ierms of natural e faclity b ] ity (1)

of 42 kBtu/square foot and an ENERGY STAR Score of 84 (Asset Model}. Two notes on this report: 1.
There continue to be questions about both the electrical and gas consumption that was reported for this
building. The gas consumption is both very low and irregular. Gas data raises questions about the.

Sﬂmple Property operation of the make-up air fan. 2. This building changed ownership immediately before the site visit

and new staff were still becoming familiar with the specifics of the site.
Primary Function: OfT3 Property Address:
ary e S Ilﬂ' = Your Building Asset Rating 4 8
Gross Floor Area (%) 200,000 armple Properly (€Ul
Built: 1980 123 Main Street

L Asset Rating
Arlington, Virginia 22030
. The chart below llustratesthe annual EUI for this building in three related ways.
For Year Ending: April 30, 2013 a) The calibrated EUI is modeled based on recent actual energy usage data.
Cenerateds hme b} The operational EUI is based on building usage adjusted for weather and is comparable to
ENERGY STAR® Date R 28, 2013 the building’s ENERGY STAR Portfolio Manager EUI, which is shown for comparison on the
Score next page.

) The asset EUI adjusts the building energy model to reflect typical hours of use and typical
office space tenants to allow for easy comparisons with other office buildings.

Calibrated EUI

s _ o
|
Asset EUL 48

° 5 10 15 20 25 30 35 40 45 50 55
kBtu/sf

For this building, the Asset EUI is both low and close to the Calibrated value. This suggests that this
facllity Is doing an adequate Job of conserving energy. Regardless, expanding the building automation

ASHRAE Level 2 - Energy Survey and Analysis Page 1
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Asset Rating: Paths to Investment

GREENBUILD ¢ MONUMENTAL GREEN ¢
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ENERGY ASSET SCORE
National, free software tool that diagnoses

opportunities to improve EE

BUILDING INFORMATION
Example Building
2000 A St.

Assesses the efficiency of structural,
mechanical, and electrical building components

Diagnostic tool, not an energy management tool

Demand is expanding

Asset scores generated for more than 50 million
square feet nationwide in more than 30 states

O, GREENBUILD MONUMENTAL GREEN
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Overview

Asset Score runs a real-time, thermal dynamic energy simulation using EnergyPlus
= Normalizes for building operations, occupancy, and tenant behavior
= Users enter building information through a web interface

Assesses new and existing buildings:
= Office, retail, warehouse, multifamily, educational, lodging
= Government facilities (police, library, city hall, etc.), parking garages, house of
worship

#. GREENBUILD ¢+ MONUMENTAL GREEN 4
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BUILDING ENERGY

Asset Score

) BUILDINGS

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

MANAGE HELP L ]
Buildings % GRrRID

The Grid view shows individual buildings at a higher level and allows you to add, modify, and view individual
buildings. If you wish to work with multiple buildings at once, use the List view.

Create Asset Score

Create Audit

Baitdiog View
NotAvadasie

Ownership:

Mine & Shared | v

-

£
=

Example Building 1 Example Building 3

RATED 9 RATING IN PROGRESS ° RATED 9

o3 o3 PREVIEW o3

Baitding View Buitding View Buitding View
Not Avadable Kot Avadable Kot Avadable

Example Building 4 Example Building 5 Example Building 6

NOT RATED RATED NOT RATED

&

GREENBUILD
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BUILDING ENERGY

Asset Score

& BUILDINGS
Example Building 7
Asset Score Input Mode

RPREVIEW

Select this mode to obtain an estimated score range
and an Asset Score report preview based on a limited
amount of inputs.

Preview

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

MANAGE HELP [ ]

Select this mode to obtain a full Asset Score report with
current and potential scores, total energy use values,
building upgrade opportunities, and system evaluations.
Learn More

LS
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BUILDING ENERGY

Asset Score 35 MyBuildings  Home XL supriyagoel@panigov |

ENERGY | e

City Hall Preview Se...

Building Information

123 Street
Chicago, IL 60601
Edit

Water Heating Retrofitted: 2012
hting Retrofitted: 2012

Confirm all of the: building inputs below before submitting for an estimated score by selecting one of the following 3 icons for each component, or by
selecting ‘Mark all as verified’ or “Mark all as | don’t know™:

Edit the default value inferred by the Tool
Verify the default value inferred by the Tool
n Select if the value for this component is unknown

B CONSTRUCTION Q LIGHTING # &
Roof: Buili-up w/ metal deck ® Fixture 1:

Floor: Slab-on.Grade Recessed Fluorescent T8
50.0% served
Wall: Brick/Stone on masonry

" Fixture 2:
Window Details: Recessed Fluorescent T12

Framing Type: Metal 50.0% served

ss Type: Double Pane

Layout: Continuous

8 HEATING/COOLING

4 System: Packaged Rooftop VAV with Hot-

b Water Reheat
) SERVICE WATER HEATING Equipment Type: Air Handler

8 | Window-to-Wall Ratio: 0.65

GREENBUILD
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BUILDING ENERGY
ASSET SCORE Preview

OVERALL BUILDING SCO

BUILDING INFORMATION

Preview Test Building Type: Office Soore Date: 08/18/2015
221 Easy St Gross Floor Area: 5,000 1 Buiding ID# 1
Pasco, WA 98301 ear Buil: 2010

1 10

Uses Uses

MORE LESS
Energy Energy*

Score range note:
Gurrent score: lehlldlrglsllkdyl::mmkssﬂ&n?hﬁmm1EmdlﬁnFul Input Mase.

simiar
Energy ssvings: On svarage, smiar R e ey W
Swich o Full input Mos fo i nd Asset Scors report with cost effective upgrades

BUILDING ENERGY
ASSET SCORE Preview

BUILDING ASSETS

Building Name: Preview Test

BUILDING SYSTEM CHARACTERISTICS SUMMARY

Gross Floor Area: 5,000 ft*

™e Enargy Asse Soors & 3 natorct e Scors

mmmnmummm heatng, codiing, entiaton, mmmsﬁmﬂ\s mmwm\mmmm smﬂlnmsy‘mnx;!
incresee
Dliinge ko Seore. and cove morey.

ﬁé‘% «p,‘ U.5. DEPARTMENT OF

'ENERGY

Pemant of Toal Foor area
“Vear of st major retfit

Service Water Heating
FuelTye

Butkng Srape Recangs
Naumoes of Foers 1
crtentatin HorvSouh
UeeType oftee
Vo reirafts ince consiuction es
Roof HeatingiCooling
FoalType Bultup o conrele deck HUAG Syslem Type Farkaged Roofiop VAW win Bkcic Reheal
Cocing source canriDx
Floor Healing Central Fumace’
Fioor Type Saoncrane FusType Eectraty’
Walls and Windows. Operations
viaiType ‘Encuione on stes Tame Using Standard Opesatins~
Standerd. ssumpions for tis
e SPicanch: Cpsat e Ty edied 1 A it e 18 e
wancow Giass Type oo Pare ien upgraoe cpporunles, which are cansidered. e
e,
Wancow Layoul Contruouss
Assumed =
oMl Rat o oepens
Hours of Opsraton ams s
Lighting Seipoin Coolng 0P
e moF
Lgning Type: Sutae Fuescent T8 S
Wec: Erergy Loads 7w
Femeniof Tual Foor e S0.0%
Lgriing Tyse: Recessed Compadt Furesoent
PematorTa Foraes 2%
Ligning Type: Recessea Fluorescent TS

U.S. DEPARTMENT OF

dta provided. The s can

- LZ/ENERGY

. GREENBUILD
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General information: # of floors, footprint dimension, orientation, use type

Envelope components: Roof, exterior wall, floor types, insulation levels
Fenestration: Skylights, windows, shading

Lighting: Fixture types, # of fixtures or % of served floor area, lighting controls
Mechanical components: Cooling/heating types, controls, equipment efficiency
Service water heating: Fuel type, distribution type, equipment efficiency

E AND XP



COMMERCIAL BUILDING U8, DEPARTMENT OF Energy Efficiency &

E n e I'g y AS S et S C O I'e CETY ROy DI J Y EN ERGY Renewable Energy

test2 @ ..A @A QA @ “‘ 11;(-'al O Score Building Feedback 0

aH

USE TYPES

Retail

Add Use Type

GREENBUlLD MONUMENTAL GREEN
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COMMERCIAL BUILDING
ENERGY ASSET SCORE

COMMERCIAL BUILDING

COMMERCIAL BUILDING
ENERGY ASSET SCORE

ENERGY ASSET SCORE

COMMERCIAL BUILDING

ENERGY ASSET SCORE

BUILDING ASSETS

UPGRADE OPPORTUNITIES STRUCTURE AND SYSTEMS

Buliding 1D # XXXXX Gross Fioor Area: 100,000 Tt Bulding ID # XXXXX ‘Groes Foor Arex 100,000 1t Bulding ID#: X0 Gross Fioor Arer 100.000 1
omee - w2V
2 Soagwom 20 X0
2008
COST EFFECTIVE UPGRADE OPPORTUNITIES ABOUT THE BUILDING SYSTEMS ABOUT THE BUILDING ENVELOPE BUILDING SYSTEM CHARACTERISTICS SUMMARY
Energy Savings* Coal*
Ranking® Ranking® —_— o
Bunaing Emveiaps prapony e =
e T5 [P ——— o 5 [r— o T ———— ot e sneang
- Heatng Good Figor U-Value, Mass imars s, ‘Good Picn-Oaeg g L
Curront - Lparase " oeE win g - pane L Couing Good Wialls U-Value, Framed mrns Good e 07 tem et s Extaml cuartang
g @ S 330/, - pm——— - oo e e feed Pt ot Es i o
Interior Lignting ot Water Far T —— Far Ppsen: 4
Widon S e Sl Contont or .
e —————— o s =) £
1 1 0 “ursiceniiang ssiem
| ENERGY USE INTENSITY BY END USE Roor Sty hetie e
Uses ey HVAC Systems.
woRt | Less D s mm ma e m S s s e it bt e oo Lgnang
Energy L Energy * Lpgrace cooiing Sysiem In CTCE Weh Noh ENCinCy Hizn 535 + P asen BTUeF)
oh-Emcioncy siecne O cocirg s e 1 e w
Lgtng wan Wewing
* A SUpDYY Sir temperaiure reset t HYAG System i ONce. Low ¥ I Poceiol Tl Foeriron gt W
Hans II s vl Tpx. asa o o ‘CcapancyComrse -
Hot wiater systema b e froapsinten Ese
o — - . —
E onar, | Energy Use intensity by Fusl Type wer esier |
ity [ o=
| o e
Curront Busiting 19 She Energy Use asee [Lrer——" Windows
g Buttng o | w- [ ————
E . s T S
iter o
- - [t o
Jrimsmee
e e
iy
preate o
ST b e e e— P RIS DDENILSETIE e
SISO, ERISIRENSNEES. ©ENERGY B EECCONRSNESSEE | @EERSY ST IEENIn et () ENERGY
R = =
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Asset Score Report

COMMERCIAL BUILDING

ENERGY ASSET SCORE COST EFFECTIVE UPGRADE OPPORTUNITIES
Energy Savings* Costs
BUILDING INFORMATION o
Example Building Buiding Type:  Office Score Date: 0212112013 Building Envelope
2000 A St., Gross Floor Area: 100,000 ft* Building ID #  XXXXX
Chicago, IL 60601 Year Built: 2005
= Add roof insulation in Office  Leam More Medium 335
= Upgrade windows in Office with high performance double pane windows  Leam Waore Medium 53
st 6
Score . . .
Interior Lighting
Uu1’ ‘ = Upgrade Flugrescent T8 lghting system in Office to compact High 3
E”:fy | L fluorescent lighting system  Leam More
HVAC Systems
am pncy B | Energy Use Intensity by Fuel Type = Upgrade cooling system in Office with high efficiency High $55
eleciric DX cooling system  Lesrm More
Number of Assumed Current Building 159 Site Energy Use nsu)
Hours of Operation 49 hrs/wk. Py b .- - B
Gt bt o i Source Energy Use pswm) = Add supply air temperature reset o HVAC system in Office  Leam More Low 3
Heating Set Point oF ml e
Misc. Energy Loads 075 Wi B ooty [ Gae [ FosiOt
I Distrct Heating [l Distict Cooling Hot Water STS‘IZEI'I'IB
restng coieg vesisien ™ - Upgrade service hot water system in Office with electric heat pump Medium 5%
- = water heater Learn More
e (@) ENERGY
e i gy

03 ey i A3 3l o ORI,
vt s o g e v e o SIS s

v ey s Cow st S et S et 1
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Current Score and Potential Score (New Score Scales)
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Analysis

H Current 4 Potential Current Score and Potential Score (New Score Scales)
10 r 3 F vy r 3 —A Al & b
AA A M A A A A A Ak M A A AMM M AA *
9 -—A—A—twﬂl——t—lﬂ—“—t—ﬂ—t—&—t—t—ﬁ—ﬂ-ﬂ bk —— bbbk b
W'Y A A A AA A M A AM A A AA A A AA A A
8 ki T ki A 4k h—& r

~ | o= N e 0w < = o~ ® = O o= = ™~ o = m - N - ~ a o~ ~ T o m N B Bn ¢ = o~
RIERBERBEIASRE I R e R R B R R E AR R R IR R R LR B RS e SRR RARS
City Han Cou foucaton Lorary Loczng o Mtitsm by
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Asset Score Applications

Pre-audits
= Property owners and operators can determine where audits make sense
Business development
= Energy services companies and engineers can communicate improvement
opportunities to property owners

Iterative design
= Architects can easily predict energy impact of design decisions
Due diligence
= Buyers and renters can understand EE indicators that affect energy costs

#. GREENBUILD ¢+ MONUMENTAL GREEN 4
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Polling Question 3

* Do you think a ‘per capita’ EUl would be
substantially different from the current energy
use per sqg. ft metric?

—Yes. Lower occupancy will correlate with lower
energy use.

—No. Occupancy is a fundamentally different variable
than floor area.

—| have no idea. Please illuminate me.
—It depends. But | have a theory to explain why.



Raising the BAR

Preliminary findings of the 2012-2014
Massachusetts Building Asset Rating Pilot

SMMA Design




Raising the BAR - Acknowledgements

nationalgrid CADMUS 'SMMA
%NSTAR E\H:E Retroficiency PE RESZEJ,FE}
EYP/ EJILIDRG §\IE-RI’-GYFANLAJLYETICI_S

The Green Engineer, Inc.

nnnnnnnnnnnn ﬁ P
RU Sustainable Design Consulting
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BAR Goals

e |dentify e Enable fair
streamlined comparison
method for between
building buildings

energy audits

@,GREENBUlLD ¢ MONUMENTAL GREEN ¢

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN




BAR Phases

Phase 1: “Stress Test”

e 11 diverse buildings

e Compare traditional and innovative audits
e Key Findings

e Protocols: Operation to Asset

e [nnovative Audit: compares well

Phase 2: Demonstration

e 32 diverse buildings
e Followed protocols
e Key findings presented herein
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Process

Calibrate
e 1vyear e Operation
e Model o Utility e Asset
\. J \. J \. J

Key Protocols:

-Measurement of square footage
-Inputs used to convert operational to asset
-Normalize for variance in occupancy and use

@,GREENBUlLD ¢ MONUMENTAL GREEN ¢
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Utility Data Access — 3/50% rule

Goal: simple criteria to protect tenant confidentiality while
mitigating data collection as a cost barrier.

Result: DOER & National Grid [1] developed a MOU for
required tenant data release:

Three criteria
* Interval (15minute) electric meter data.
 More than 50% of the electric or gas load.
 Aggregate when 3 or more tenants in the building.

[1] Eversource (then NStar) provided data under the same 3/50% criteria without signing a
formal MOU.
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EUI Classes — Normalization Process

Input:
Consumption

Create:L

Adjustable
computer model

Calibrated EUI
recreated in computer model

Remove_L AN Actual EUI

Vagaries of XX Normalized for weather year

weather
I \ Actual EUI

Normalized for operations
Remove:

Vagaries of users
Output: Normalized
EUI
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End Uses

Detail of Component End Use
Building #23; TWG Asset Rating (kBtu/sf-year)

100.0

90.0

80.0

70.0
60.0

50.0

40.0

30.0

20.0

10.0

0.0

m DHW mCool mVent Light m Heat m Misc
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Results — The Weidt Group

TWG EUI Results (kBtu/sf-year)

09 nray
o Irar
o . L mEynr ey
" ImrnnnsLy
s IWIUIIH ™ I}I | ‘I

|

" whwl It D T
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Results — Retroficiency

200.0
180.0
160.0
140.0
120.0
100.0
80.0
60.0
40.0
20.0

Retroficiency EUI Results (kBtu/sf-year)

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
BDHW mCool MVent Light MHeat M Misc
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How did they compare?

Operation EUI Results (kBtu/sf-year)

200.0
180.0
160.0

140.0
120.0
100.0 = E
80.0
60.0
40.0
20.0 I
0.0 Pt
2 3 4 5 6

1 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
M Retroficiency TWG

Asset EUI Results (kBtu/sf-year)
200.0

180.0
160.0
140.0
120.0
100.0

80.0

5§§unuIIHHHIIHIH” ”I

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
M Retroficiency TWG
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What can we learn from large variation

200.0

180.0

160.0

Asset EUI Results from Average of Retroficiency and TWG (kBtu/sf-year)

140.0 -
120.0 -
100.0 -
80.0 -
60.0 -
40.0
20.0 -

0.0 -

X % variation

111
il
RILLELIELE Bl Bl

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

EDHW mCool mVent Light EmHeat M Misc
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Referring to on site audits

Asset EUI Results from Average of Retroficiency and TWG (kBtu/sf-year)

200.0
180.0 ProbIema’Fic Large Data —
envelope issues
Centers
160.0
140.0 T~

120.0 \ ]
100.0 \ | |
80.0 \ HI
60.0 I l HI
it
zo.oA i | i -.
0.0 - | ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
EDHW mCool mVent Light EmHeat M Misc

Al
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Still large variation remains

Representative Set - Asset EUI Results from Average of Retroficiency and TWG
(kBtu/sf-year)
200.0
180.0
160.0
140.0 High: 124 kBtu/sf
120.0
o | Ronge: 808/t | il
80.0
Low: 44 kBtu/sf I l
60.0
HEEREB III!I.II.
200 4 H e EEEEBEBN H N N
20.0 - l l — — — - -
0.0 -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 23 24 26
EmDHW mCool mVent Light EMHeat M Misc
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End uses reveal the variation
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Projecting +/- 1 standard deviation
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End Use Groupings can be Added
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Energy load vs Occupant load

Utilization vs. EUI
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MA Conclusions — Audits

Streamlined audits brought down costs while improving
resolution

Protocols have come a long way
Further refinements can be made

Engineer doing on-site visit matters

Many buildings completed energy efficiency upgrades within
a year of the audit

Your third bullet

Your fourth bullet
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MA Conclusions — Building Data

End uses matter
Heating and plug loads matter most

Models assume buildings work
Some do, but many don't

Occupancy doesn’t determine energy use
HVAC + controls & envelope maybe do
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Polling Question 4

* Do you anticipate incorporating building asset
rating into your work?
— Yes, | will start (or continue)
— Maybe, now that | know about them
— No, still not interested



Conclusions and Audience Questions
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