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Statistical energy analysis
across program archetypes
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The building energy

intelligence gap
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Building-level actions

Low confidence in identifying actionable

interventions and their emissions impact.

Archetypical baselines

No confidence in building-specific
characteristics that explain energy use.
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The building energy
intelligence gap
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Finding an actionable path

Assigning project timelines, costs based on
operational and financial constraints.

Setting realistic targets

Identifying interventions with the biggest
cost-effective impact on emissions.
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Establishing clear
baselin@sbuilding characteristics that

explain system energy use.
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Our expert-consultant model is
collapsing under its own weight

& Buidings
Watertown MA - come ete

Overview Buildinginfo  Utility data  Model refinement  Guests | 0

Building summary
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It’s not that we lack The real bottleneck... is

en(p@crtisewse knowledge, technical tim@:nd weeks chasing data, running
experience, and decades of practice. audits and models, and writing reports.

Our model is at its limits

When one building takes weeks, it fails to
scale to a campus, portfolio, or a city.
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Al pattern-guessing cannot
replace established science
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Replacing physics with Al Fast, but no actionable Solve with rules, not
Scalable and automatable. But rely on il'hSlingktlSodels can’t guarantee validity patflieEnISmillion data points to train Al
archetypical patterns without any rigor. outside their training data. models when established rules exist.
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The physics of energy flows

accelerated with Al

Engineering

ﬁgwfbﬁﬁed but requires highly

skilled consultants. Each building can
take weeks to evaluate.

O
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O @) -
IZl/ \O ></ \A Emlc?m%&ghysics. Only makes
/ A sense to accelerate physics
A o 0O X

evaluations with smart optimization.

Rigorous and reliable
Easy to interpret

Can capture uncertainty
Rapid and

automatable

Repeatable at scale
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Energy intelligence
that scales

First, understand nuances

Quickly identify the performance of critical building
systems using a few key data points.

Then, simulate

mnterventionsonization intervention utilizing a
baseline tailored to that building.

And uncover real

SaVIMYSalistic roadmaps that account for
programmatic, operational, financial constraints.
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Characterization details

» More details
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The science behind Carbon
Signal

Al Autocalibration

Monthly data Exploration Deduction Baseline Scenarios
Analyze trends in Search through all Identify all parameter Generate physics-based  Quantify confidence
building energy use possible building values that can explain energy models for levels in projected

given size & climate. parameters. building energy use. building insights. intervention savings.
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Solving with rules,
not pattern-guessing

Likelihood of Target Cell value

Under-determined 4|3 5 No Clue
Boggﬁg&(u with too few clues can have 1 5 4
2 7 6 9
dozens, even hundreds of valid solutions. 7 3 2 4
1 Clue

Quantified uncertainty

2 7 6 9
Use automation to explore all possible solutions to ?
see the full picture. Still solving with rules. 2 a 2 Clues
Conditional S 1 2 7 69
A‘!%‘r’é‘!hﬁ?&!ﬁ%n the uncertainty narrows, S| 7 3 Clues
giving us confidence in the answer. 8 5 3 5 . 59
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The map
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From analysis

to action

Study any type of

building, anywhere in
the world

with its own
model tuned to its
unique energy
behavior.

Create project timelines

and investment
roadmaps

simulated over
changes in future
climate and grid.

Assess asset-level
savings or portfolio-
wide ROls for

any intervention,
system upgrade or
operational tweak.

19

Add building details or
more energy use data
to

refine models and
reduce
uncertainty if
needed.

Answer different

questions at different
stages and

move from
analysis to action
to tracking its
impact.
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From months
to minutes
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Characterization detaits
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Portfolio decarbonization
analytics and planning

MIT Georgia Tech Johns Hopkins University University of Michigan
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Yale University

Lawrenceville School
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UC Santa Barbara

DC DOEE

Urban Green NYC
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Understahdmg

. Heating Electricity
- 2,700 tCO,efyr
Note [I1{1{I[] ¢ 0% re e ©

Cooling

4,800 tCO,efyr

Fans and Pumps

7,300 tCOIEJyr
;
‘
K
. N, r‘
Equipment + Lighting K
59,00 tCO,efyr 7
2 Refrigerant Leakage
= 4,900 1CO efyr

Total Scope 1and 2 Emissions

83,500 tCO,efyr - " Gas Combustion
” 2 -

4,3001COgfyr
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Establishing
realistic targets
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Refining
underlying mo
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Creating custom-_
interventions
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Thermal energy
electrification

WINTERTIME DEMAND INCREASE PEAK DEMAND REDUCTION

Max - Electricity Load (MW) Max - Electricity Load (MW)

Campus electricity profile after electrification "7 Campus electricity profile after electrification
Current electricity profile With solar (estimate)
With solar and battery storage
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Portfolio decarbonization
analytics and planning

MIT Georgia Tech Johns Hopkins University University of Michigan

A P T - LI =

o, il
ersity Univ of San Francisco

Amazon NOAA Fisheries San Jose State Univ

Introba Tech Client Introba Retail Client Introba Retail Client Introba Tech Client

Yale University

Lawrenceville School

Introba Retail Client

UC Santa Barbara

DC DOEE

Urban Green NYC

35



Scaling
Portfolio
Decarbonizatio

Dempcratlzmq energy intell |gence
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Reduction potential (MTCO,e)

Number of buildings Floor area (ft?)
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A new mindset:
rapid + reliable + repeatable

"building": {

Intervention Status Applied Year issions impact ion (metric t... Baseline Reduction Remaining
wigu, o ou _ "
d™: BLDG-001 » 8’328 5,289 1,291 4 Emission factors: Custom

"name"”: “Horizon Tower", > Exterior insulation Complete
"description": "Class A office building with LEED Gold

certification", 7 e reee
"year_built": 2018, S T Comolels
"status": "operational”,
"location": { Description
uaddpessn: { Achieve an average LPD of 0.5 W/ft? using LED lighting with daylighting and . ‘
"street": "123 Innovation Parkway", Modeled range
"city": "Chicago", Ealita(Bd fRadction & :817to 128/t anec =imalee st dmsed ot 2022 SRHEM
"state": "IL", Fedtetontons
"postal_code": "60601", @
fecountry ™ “USAT
¥
“coordinates": { > Ventilation system effici... Complete
“latitude™: 41.8781, > HVAC setpoints and con... Complete

Integrations and Actionable intelligence Continual refinement
connectivity
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Building
Energy
Intelligen

©m advanced analysis
to bold, confident action.

& Carbon Signal

Team decarbonization
Admin

@
m

oo
oo

=

Al

Buildings

Interventions

Portfolio overview

Scenarios

Advisor

Notifications

John Smith
john@carbonsignal.com

32 01d slip

Reduction pathway

Buildings 32 Old Slip

Overview Buildinginfo Utility data Modelrefinement Guests

Emissions (metric tc

Based on the date of applied interventions

Baseline Reduction
8,328 5,289

Emissions (metric tons)

10k
Bk

Bk

2k

2024 2026 2028
Interventions
Intervention
> Exterior insulation
> Window upgrades

~  Lighting upgrades

2030

Remaining

1,291 4 78%

@ With interventions Model range With no

2032 2034 2038 2038 2040 2042 2044 %

Status Emissions im... Reduction
@ Complete 2,382
@ Complete 3,290
@ complete 1,029

Characterization details

Description

During calibration, Carbon Signal identifies the combination of performance
characteristics that best explain your building’s energy use. These charts
show the estimated values and associated model| uncertainty.

> More details

Wall assembly R-value (hr-ft>-°F/Btu)
e = == o ee——

®[1tes5] @ (5t010] # (10t020] @ (2010 30]

(30 o0 40]

Roof assembly R-value (hr-ft2°F/Btu) Frequency: 38%

[==1 |
® [1to10] @ (10to20] ® (20to30] @ (30 to 40]

i

Window-to-wall ratio (%) (
e ——
® [B0% ¢ ® (65% to 50%] (50% to 35%] @ (35% to 20%]

Window assembly U-value (Btu/hr-ft2-°F)

= EEes— e = _.|
® [10t007] ®(07t00.4] = (0.4,02] ® (0.2to01]

Window SHGC

[oem— . — ] [coass =t o _————— u |

® [081005] ® (05t00.4] (0.4t00.3] ® (0.3t00.2]

Infiltration rate (CFM/ft?)
e
@ [0.2010015] @ (0.5 to 0.10]

0.08] ® (0.08 to 0.05]

Lighting power density (W/ft?)
e====]. __________]

® [20t016] ® (161t012] 1.2t0 0.9]

|i




& Carbon Signal

Find your path to
lower emissions.

ShrEShth Nagpal PhD, CEM, HBDP, BEMP, LEED AP @ shreshth@carbonsignal.com carbonsignal.com
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