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40 Years: Energy and Quality of Life
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Sustainability is the defining challenge

ÅBuildings in U.S.

ï41% of primary 
energy/carbon 73% 
of electricity, 34% of 
gas

ÅBuildings in China

ï60% of urban 
building floor space 
in 2030 has yet to be 
built

ÅBuildings in India

ï67% of all building 
floor space in 2030 
has yet to be built
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TN 2012 Electric Bill - $1,533

Energy Consumption and Production
Commercial Site Energy

Consumption by End Use
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Presentation summary

ÅUncertainty Quantification

ÅAutotune

ÅTrinity Tests

ÅResults
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Presentation summary

ÅUncertainty Quantification

ÅAutotune

ÅTrinity Tests

ÅResults
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ÅTitan is the worldôs #1 
fastest buildings energy 
model simulator

Å500,000+ EnergyPlus
building simulations in 
less than an hour

Å125.1 million U.S. 
buildings could be 
simulated in 2 weeks

Å8 million simulations for 
DOE ref. buildings

ÅPublicly available 
resource

From Visual Analytics and Simulations

To Actualized Energy Savings in the Marketplace
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20 Inputs Sampled
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Sensitivity analysis

Å20 factors, all 2-way interactions discoverable 
with1024 simulations (778 degrees of freedom left for the error term)



10

Sesntivity analysis

ÅIndividual effects on any output
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156 inputs effect on 96 outputs



Restaurant Hospital Large Hotel
Large 

Office

Medium 

Office

Midrise 

Apartment

Primary 

School

Quick 

Service

#Inputs 49 227 110 85 81 155 166 54

#Groups 49 146 71 45 38 82 113 54

Secondary 

School
Small Hotel

Small 

Office

Stand-

alone 

Retail

Strip Mall
Super 

Market
Warehouse TOTAL

#Inputs 231 282 72 59 113 78 47 1809

#Groups 128 136 61 56 89 73 45 1143

Determine inputs to calibrate
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MLSuite example

ÅEnergyPlus ï2-10 mins for an annual simulation

! - ALL OBJECTS IN CLASS

Version,

7.0 ;    ! - Version

! - SIMULATIONCONTROL ===

SimulationControl ,

No, ! - Do Zone Sizing Calc

No, ! - Do System Sizing Calc

é

Å~E+ - 4 seconds AI agent as surrogate model,
90x speedup, small error, brittle
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