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Learning Objectives

• Understand how climate models can be used to modify *.epw files 
for building simulation.

• Describe the impacts of changing weather conditions on building 
energy use in Chattanooga, TN.
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Outline/Agenda

• Building Energy/Building Energy Modeling

• Virtual EPB Project (Electric Power Board of 
Chattanooga, TN)

• Climate Modeling
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Building Energy
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Commercial Site Energy

Consumption by End Use

Buildings consume 73% of the nation’s electricity

125 million U.S. buildings
$412 billion/yr energy bills (2019)

Goal of the DOE
Building Technologies Office:

30% energy reduction per sq. ft.
by 2030 compared to 2010 baseline

Building Energy Modeling – building 
descriptions + weather = estimated 

building energy consumption

45% Buildings
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Outline/Agenda

• Building Energy/Building Energy Modeling

• Virtual EPB Project (Electric Power Board of 
Chattanooga, TN)

• Climate Modeling
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4. Establish partnerships and APIs 
for scalable data retrieval

5. Algorithms to extract 
building properties

7. Make BEM info 
freely available online

Use cases:
• Simulation-

informed analysis
• Sales/market leads
• Utility program 

formulation
• Rate structures
• Resilience
• Automated 

financing
• Business model 

evaluation
• Climate model 

simulation

Demonstrate and stimulate GEB opportunities 
toward a sustainable built environment

2. Time on world’s #1 fastest 
high-performance machines

6. Create BEM 
data and models

 Small 
Office 

Outpatien
t 

Large Office Medium Office Hospital Warehous
e 

Small Hotel Large 
hotel 

Inputs 458 3483 1072 760 1955 333 1823 887 

 Strip 
Mal l  

Retai l  Quick Service 
Restaurant 

Ful l  Service 
Restaurant 

Mid Rise 
Apt 

High Rise 
Apt 

Secondary 
School  

Primary 
School  

Inputs 800 438 281 286 1464 4617 1621 1051 

 

1. Quantitatively rank most 
important building inputs

3. Identify and compare data 
sources for important inputs

Building Energy Modeling - Process

HPC2, Software 4-5,  Software  1-2
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Climate Modeling – Climate Zones

• Climate zones based on
18+ years of quality data
from 8,000+ met stations

• Most state building codes
based on weather data
from 1961-1990

• Redefining climate zones,
include trends

Updated every 4 years (2021)

2017 - Climate Zone 0 (extremely hot):
10,800 < CDD 50°F
Int’l Energy Conservation Code (IECC)

adopts for 2018 code

Chattanooga
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Climate Modeling – Climate Zones
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Climate Modeling – RCP Scenarios
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Climate Modeling – Model Outputs

(0°C × 9/5) + 32 = 32°F

(0K − 273.15) × 9/5 + 32 = -459.7°F

3.1549 W/m2 = 1 BTU/Hour*Ft2

1 Pa = 0.00014503773 Psi
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Climate Modeling – Energy Use/Demand

Total Energy Use

Aggregated Monthly Demand

Residential Cooling Energy Use

Residential Heating Energy Use
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Next Steps

• Commercial Buildings simulation using FMY files for 
Entire US

• All US Climate Zones
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QUESTIONS?

Brett Bass

bbass11@vols.utk.edu
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