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Class Summary

This session discusses the process of calibrating an energy model for an 

existing building, based on actual energy consumption.  The first part will 

go over how to build a simplified energy model in Autodesk® Vasari Beta 

1.0 software and calibrate the model to monthly utility data in Autodesk® 

Green Building Studio® web-based software. The second, and more 

involved, portion will cover how to calibrate the simulated results of a 

DOE2 energy model to the actual building’s energy performance as 

captured by a properly configured BEMS system. Both of these strategies 

will be covered in a case study on the Autodesk headquarters building in 

San Rafael, CA
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Learning Objectives

At the end of this class, you will be able to:

 Create a rapid energy model using Autodesk® Vasari Beta 1.0 and 

calibrate it using utility bills

 Create a baseline energy model using Autodesk® Revit, Green Building 

Studio® and eQuest

 Convert trended BMS data into useful spreadsheets and graphs using 

Excel

 Create comparison charts to graphically demonstrate the accuracy of the 

current model

 Use trended BMS data to calibrate your energy model
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“Always make the audience suffer as much 

as possible” – Alfred Hitchcock
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Why calibrate an energy model?

 Develop an accurate representation of the building

 Understand how the existing building is actually performing

 Define potential Energy Conservation Measures (ECMs)

 Compare the effectiveness of various ECMs
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111 McInnis Pkwy, San Rafael, CA
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Rapid Energy Modeling
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What do we need to create a rapid energy model?

 Autodesk® Vasari Beta 1.0 – Build 3D geometry, generate the rapid 

energy model, produce quick results, create .gbxml file

 Autodesk® Green Building Studio (GBS) – Upload utility data, modify 

some standard defaults, produce slightly calibrated results
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Vasari Beta 1.0
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Vasari – Add Floors
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Vasari – Add Zones
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Vasari – Results 
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Green Building Studio – Utility Bills
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Vasari to GBS
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GBS Results
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Lessons Learned

Vasari Beta 1.0

 Quick way to generate a very basic energy model

 Can’t modify default settings

 Poorly suited for existing buildings

 Good for comparing new design options

Vasari + GBS

 Can incorporate actual utility rates

 Can modify some basic default settings

 Slightly better suited for existing buildings
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Detailed Energy Modeling
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What do we need to build and calibrate a detailed 

energy model?

 Autodesk® Revit – Build 3D geometry and create .gbxml file

 Autodesk® Green Building Studio (GBS) – Check for major errors and 

convert our model into DOE-2 or Energy Plus

 eQuest/DesignBuilder/IES/etc – Perform energy simulation

 Microsoft® Excel – Create spreadsheets and generate graphs to better 

organize data

 Building End-Use Energy Data (trended BMS data/utility bills) –

Represent how the building is actually performing
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Create a Base Energy Model
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Autodesk® Revit

To learn how to create building geometry in Revit for energy models, attend the AU 

class MP7120 – Creating BIM for Energy Analysis by Aryn Bergman on Thursday 

morning from 8-930am
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Autodesk® Revit
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Autodesk® Green Building Studio

https//gbs.autodesk.com
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eQUEST
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Revit to GBS to eQUEST
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Organize Trended Data
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Trended Data
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Create Energy Consumption Graphs
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Create Energy Consumption Graphs
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Monthly Graphs
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Create Comparison Charts
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Bringing PS-F Data to Excel from eQUEST
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Comparison Charts
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Comparison Charts
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Calibrate the eQUEST Model
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Lighting – Initial Comparison Charts
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Develop Accurate Lighting Schedules
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Develop Accurate Lighting Schedules
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Incorporate Exterior Lighting
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Modify LPD
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Lighting – Final Comparison Charts
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Equipment – Initial Comparison Charts



© 2012 Autodesk 

Develop Accurate Equipment Schedules
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Modify EPD
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Equipment – Final Comparison Charts
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IT Room



© 2012 Autodesk 

IT Room
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IT Room – Initial Comparison Charts



© 2012 Autodesk 

IT Room Calibration
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IT Room – Final Comparison Charts
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Elevators
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Elevators – Initial Comparison Charts
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Elevators – Final Comparison Charts
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HVAC

Unlike the other end-uses, the HVAC system has multiple variables that 

must be established prior to calibration:

Occupancy Schedules

Building Envelope

HVAC System and Components

HVAC Zoning

 Infiltration

Heating/Cooling Schedules
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HVAC – Occupancy Schedules
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HVAC – Occupancy Schedules
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HVAC – Building Envelope
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HVAC – Building Envelope
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HVAC – Building Envelope
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HVAC – System & Components

Air-Side

 (4) 75 Ton Packaged Rooftop VAV Air Units

 (1) 15 Ton DX Unit

 (1) Heat Pump Unit

Water-Side

 (1) Hydronic Boiler

 (1) Domestic Hot Water Boiler
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HVAC – Air-Side Components
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HVAC – Zoning
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HVAC – Zoning
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HVAC – Water-Side Components
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HVAC – Initial Comparison Charts
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HVAC – Initial Comparison Charts
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HVAC – Calibration 

Within the HVAC system, you can make modifications to:

 Heating/Cooling Schedules

 Heating/Cooling Temperature Setpoints

 Equipment Efficiencies

 Infiltration Quantity/Schedules

 Economizer Function/Outdoor Air Fraction

 DHW Flow
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HVAC – Final Comparison Charts
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HVAC – Final Comparison Charts
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Final Results – Total Building Consumption
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Final Results – Total Building Peak
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Final Results – End Use Electrical Consumption
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Final Results – End-Use Electrical Peak Demand



© 2012 Autodesk 

Comparing Building Energy Use to CBECS 

Surveyed Data
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ECM Recommendations

 Investigate window improvements to reduce thermal losses during high utility tariff rate 

time periods

 Install a combination of solar panels, better insulation and/or a cool roofing system 

when the current roof reaches its end of life

 Retro-commission the HVAC system

 Retro-commission or replace the IT HVAC system

 Implement a program to encourage employees to put their computers to sleep after 

hours

 Investigate the necessity other miscellaneous equipment being left on after hours

 Reduce exterior lighting by using more efficient lighting, occupancy sensors, and 

control strategies

 Evaluate the size and efficiency of the commercial kitchen equipment
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