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Energy modeling and retrocommissioning (RCx) 

can effectively share information to aid in building 

investigations. The session provides an overview of 

the mechanics of energy modeling, specific energy 

model inputs that can be enhanced by RCx

information, examples of how to include RCx

findings in energy models, and discussion of the 

insights ged from an energy model that should be 

used in RCx, strategies to capitalize on synergies 

between the services.

Course
Description



Learning
Objectives

1. Understanding of an energy model.

2. Understand how an energy model can be utilized for existing building analysis.

3. Identify the increased value that can be captured by combining energy modeling 

and retrocommissioning.

4. Understand how to interpret model outputs in the context of known performance.

At the end of the this course, participants will be able to:



• ASHRAE: The Cx process applied to an existing facility that 
was not previously commissioned

• AABC (ACG): Purpose of RCx could be to diagnose the 
cause of ongoing, unresolved problems, or done as part of 
a maintenance program

DEFINITIONS

Retro-Commissioning:



Retro-Commissioning:

Today’s definition:  Performance analysis 
of a building that has existed long 
enough to have useful energy use data

DEFINITIONS



• Existing drawing review

• Operator interviews

• Data loggers

• BAS system investigation

• Functional testing

• Trend data analysis

• Utility bill review

Retro-Commissioning:



Energy Modeling:

DoE definition: Physics-based software 
simulation of building energy use

DEFINITIONS



AIA take on Energy Modeling:

“The energy model and focus on energy performance is not 
meant to supplant the importance of design. Rather, a 
building energy model is a tool that can be utilized 
throughout the design process to test various design 
options and optimize the performance of all building 
typologies.”

….
One key message of the guide is that architects needn’t 
become technical experts on energy modeling or the myriad 
software tools currently available. However, a working 
understanding of the energy modeling process is needed to 
empower us to fold this necessary and valuable capability 
into our fundamentally integrative work”



What is an energy model?

Inputs

Mathematical 

Engine
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What is an energy model?

Inputs

Mathematical 

Engine

Inputs InputsInputs Inputs

Outputs

Trane 

Trace

eQuest

IES

….



Inputs Inputs InputsInputs Inputs

Building dimensions

wall construction

Roof construction

Insulation values

Adjacent shading

Overhangs

Window performance

Thermal mass

System design

Zoning

Fan characteristics

System losses

System schedules

OA requirements

Efficiency

Sequencing

Auxillary equipment

Pump characteristics



What is an energy model?

Mathematical 

Engine
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What is an energy model?

Mathematical 

Engine

Inputs

Outputs



What is an energy model?

Outputs

Room load information

Zone/System load information

Utility use

Equipment capacity info
Building parameters



What is an energy model?

Outputs

Load Information



What is an energy model?

Outputs

Load Information

Add load profiles pictures



What is an energy model?

Outputs
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What is an energy model?

Outputs



What is an energy model?



Existing Buildings
Inputs

Mathematical 

Engine

Inputs InputsInputs Inputs

Outputs



Existing Buildings
Calibrated Outputs



Calibrated Outputs



Energy Model + RCx

Existing Buildings
Calibrated Outputs



The key to 

successful 

calibration:

Existing Buildings
Calibrated Outputs





Onsite 

Observations

Energy 

Model



Implications:

Quantify savings

Evaluate sizing

Determine deficiency magnitude

Environmental conditions

Understand interactions

*GUIDE DECISIONS*



Energy Model + RCx

Building Deficiency 

Examples
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Energy Model + RCx

Building Deficiency 

Examples



Retro-commissioning

Energy Modeling

Energy modeling and retrocommissioning

(RCx) can effectively share information to aid in 

building investigations and help guide decisions



Thank you for your time!

This concludes the educational content of this activity
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