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Overview

= Semi-Automated Audits (new Audit tools)

= Automated Model Calibration

= Virtual Audits



Semi-Automated Audits

" Generate building geometry automagically

= Tablet, Smart-Phone, Laptop based tools for entering
data during a walkthrough

"= Tools generate building energy models for later
analysis



Rapid Modeling



Automated Building Geometry Generation



Tablets and IR imaging for Walkthrough Data Entry



Example Pump Input Form



Example Lighting Input Form



Semi-Automated Audits Will

= Speed up audit process

= Help detect and reduce audit errors

= Standardize audit information and details
= Speed up energy model generation

= Facilitate more complete assessment of energy
savings opportunities and better characterization of
risks of underperformance



Automated Model Calibration

= Wouldn’t it be great if we could simply hit the “Easy
Button” to calibrate a building energy model?



Several Different Automated Calibration Methods

= Machine Learning

= Bayesian Calibration

= Systematic Optimization
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Step 1: Sensitivity Analysis To Select Variables for
Calibration



Step 2: Generate A Lot of Computer Models

Run
Manager



Apply Machine Learning



Bayesian Calibration

= Assume inputs uncertain - Reduce uncertainty of
inputs to reduce difference between model and data

— 0.71 25.97

12.47 9.92




Systematic Optimization
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Typical Automatic Calibration Results

MBE (%) Electricity

CVRMSE(%) Monthly

Before Calibration

After Calibration

Before Calibration

After Calibration

32.5%

2.1%

53%

9%
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Automated Calibration Will

" |mprove the quality of energy models
= |mprove the confidence of model predictions

= Reduce the risk associated with retrofit savings
guarantees
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“Virtual” Audits
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Comparison of Interval Data from Two Buildings



Example Report



Example Report



Example Report



Virtual Audits Will

" Ongoing analysis and data mining can be used for
fault detection and diagnostics and assess changes
in building performance

" Provide information about basic opportunities to
prioritize a full walkthrough audits between several
buildings



Summary

= Rapid Energy Modeling and Semi-Automated Audit
tools will make it easier for auditors to provide good

audits at reduced cost

= Automatic model calibration tools will reduce the
need for expert modelers and provide auditors with
more confidence in their recommendations

= Virtual audits can help diagnose building problems
and prioritize which buildings that should have more
standard audits
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Questions?



