An Open, Cloud-Based Platform
tection and Diagnostics
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Whole-Building FDD Platform

iiNREL

NATIONAL RENEWABLE ENERGY LABORATORY

Whole-Building Energy Modeling

Whole Building

: Fault Detection
Data-Driven

& Diagnostics

Big Data + Large-Scale Analytics

Model-Based

PURDUE

UNIVERSITYs

HVAC Domain Expertise
Fault Modeling

U.S. DEPARTMENT OF Energy Efﬁciency &

2 ENERGY Renewable Energy



Whole-Building FDD Platform

Large
TPT Few Product
BUIldlngS X Few Products
d X Too Expensive
0.4 Quads AFDD X Lack of Data
Potential
Savings
o Small
“Soams Buildings
v Many Products H— i
0.3 Quads

V Effective Competition

V' Clear Financial Benefit

EEEEEEEEEEEE Energy Efficiency &

U.S.
ENERGY Renewable Energy



Whole-Building FDD Platform

Meter N
Data '
Weather Z X ) Building
Data ... = @ ' Operator
[ ]
. ]
Building ' +T*
Performance l““*/y E L .
Data . q ~» Fault-Adaptive
OpenStudio foommes " Building Controls
User Inputs /\
I AUTOMATED MODELING DETECTION DIAGNOSIS PRIORITIZATION I
& CALIBRATION
- A
Seed - Measured S
+ z ault ~~  Faults . (@ . |CostEstimation$
(alibration N?aetscth p 4 4 -
Measures Predicted Fault *."". ?
={ Tme B\I/ Mgagsured
FL] Calibrated aseline
Models Model Performance

7

Fault Model
Library

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy



Whole-Building FDD Platform

We address the unserved
- Colorado small commercial market

Commercial Buildings

0.29 Quads ($5.7 Billion) and UnIOCk 0.3 Quads Of
potential energy savings

Combines whole-building energy models and predictive analytics
Our

Approach * Requires fewer sensors and less engineering labor than rule-based FDD

Leverages big data to improve algorithm results for all users

Overcomes cost barriers for small commercial buildings
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