
Energy Modeling 

Computer simulation of whole 

building energy use 



Learning Objectives 

Understand Value Proposition for Whole Building 

Energy Performance Simulations 
 

Learn how software programs can be used to 

simulate a building’s energy usage as a basis for 

optimizing energy efficiency. 



What is Building Energy Modeling? 
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• First - Heating and Cooling Peak Load Calculation 

(HCC) program (1967) 

– Calculated hourly peak  

– Gave annual heating-cooling loads ( HVAC) 

• U.S. DOE web site lists 391 software tools 

• DOE-2 introduced in 1979 

– continually improved  

– the ‘gold standard’ 
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What is it? 
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• ‘Baseline’ reflecting a code compliant building  

• Additional models then generated 

– HVAC options 

– Glazing 

– Exterior shading 

– Daylighting 

• Document both costs and benefits of modified 
energy design 

How is it done? 
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• Building site data (weather data; orientation; adjacent 

structure shadows, etc.) 

• Building envelope data (heat transfer surfaces e.g. 

walls, floors, roofs, windows, window shades & 

overhangs) 

• Building operations and scheduling (occupancy, 

thermostat setpoints, daylighting photosensors, 

HVAC schedules) 

• Internal loads (e.g. body heat, lights, equipment) 

• HVAC equipment & performance 

• Utility rates (electric/gas, peak/off-peak) 

• Economic parameters (life-cycle costing, interest 

rates) 

Typical Inputs: 



Weather Data 1 
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Building Data 2 
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Systems Data 3 
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Plant Data 4 
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Economic Data 5 
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Typical Outputs: 

• Summary of annual projected utility costs and savings 

• Performance graphs (e.g., monthly energy use for gas 
and electric, monthly facility peak kW, etc.) in 
comparison to the baseline 

• Input parameter information (e.g., internal load 
specifications, building envelope characteristics, 
HVAC system definitions, etc.)  

• Assumptions of building characteristics (e.g., 
schedules, HVAC set points, etc.)  

• Notations of changes from previous models (e.g., 
changes made between baseline and modeling 
iterations) 

• Interpretation of results 

• Software input and output files (electronic) 
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DesignBuilder software 



• EA Prerequisite 2: Minimum Energy Performance 

• EA Credit 1: Optimize Energy Performance 

LEED Forms 

LEED Worksheets 

• EAp2 Section 1.4 Tables: Comparison of Baseline 

Design Versus Proposed Design 
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Energy Modeling Prologue 

• Energy modeling is complex and difficult 

• Energy modeling generates an estimate 

• Energy modeling is more of an art than science 

• Energy modeling success depends upon the 

modeler’s judgment, i.e. garbage in, garbage out/ 

Hint: EPAs Target Finder can be your friend 

• If you’re not an HVAC design engineer, you’ll be 

okay but you can get into deep water real fast (seek 

out expertise!) 
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Questions? 



Instructor contact information: 

Christian Stalberg 

Enersim, Ltd. 

2009 36th Avenue 

Oakland, California 

USA  94061 

Tel. 415-942-3487 

Email: christian@energymodeling.net 

Website: http://energymodeling.net 
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