Energy Modeling Laboratory Buildings
With OpenStudio

Summary: OpenStudio® is a whole-building energy modeling software platform used to model complex
interactions between the building envelope, plug loads, daylighting, lighting, and heating and cooling
equipment. OpenStudio software is available to download for free and offers an intuitive graphical user
interface with the EnergyPlus® engine that helps the user navigate through different inputs for the
energy model. A unique feature of OpenStudio is that it provides the capability to quickly implement
different energy efficiency and energy conservation strategies using a set of programmatic instructions
called “measures.”

Prototype building models have been developed in OpenStudio to represent the majority of the
commercial building stock in the United States, including a laboratory building. The prototype building
model can be customized to represent the 16 climate locations in the United States, as well as one
international location (New Delhi, India). With robust documentation and well-supported inputs and
assumptions, the prototype building models are useful as starting points for modeling new or existing
buildings and can be easily modified by the user in OpenStudio.

This guide provides instructions for creating a laboratory building model using the OpenStudio
Application and laboratory prototype building.
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Installing the OpenStudio Application

1. Go to https://github.com/openstudiocoalition/OpenStudioApplication/releases.

2. Under “Assets” at the bottom of the page, you will see three options for
“OpenStudioApplication-1.2.0.”

Select the appropriate installer for your computer:
a. Windows installer ends with “Windows.exe”
b. Mac installer ends with “Darwin.zip.”

3. Run the installer. Ensure all OpenStudio components are selected as shown below.
&« OpenStudioApplication 1.2.0, based on openstudio (core) 3.2.0. OpenStudio is a cross-platform collection of softw

Select Components

~
Setup - OpenStudioApplication Please select the components you want to install.
. Default Select All Deselect All
Installation Folder
| Application Resources Resource Files
pp used by the
Select Components CL OpenStudio
OpenStudio Application Application
License Agreement RubyAPI
Start Menu shortcuts
Ready to Instal This
component
. will occupy
Installing approximately
158.74 MB on
our hard disk
Finished v Erive.
Next Cancel


https://github.com/openstudiocoalition/OpenStudioApplication/releases
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4. Once the installation wizard is complete, search for the folder titled “openstudioapplication-

1.2.0” on your computer hard drive.

5. Navigate to the folder titled “bin” and search for “OpenStudioApp.exe.” Double-click to launch

the OpenStudio application.

| = | Manage bin
Home Share View Application Tools
&« v « (C_Drive (C) » openstudioapplication-1.2.0 » bin
~
~ [ Name Date modified

SIRLIETAY SRR VR SpoupEvE T U 1 v

msvep140_1.dll 5/30/2021 10:05 PM
msvep140_2.dll 5/30/2021 10:05 PM

msvep140_atomic_wait.dll 5/30/2021 10:05 PM
msvep140_codecvt_ids.dll 5/30/2021 10:05 PM
> openstudio.exe 5/4/2021 1:24 AM
v [v]9F OpenStudioApp.exe 6/8/2021 9:55 AM
openstudiolib.dll 6/8/2021 9:56 AM
] qtconf 6/7/2021 6:21 PM
V] Qt5Core.dll 6/8/2021 9:56 AM

33 items 1 item selected 11.0 MB

v

3] £ Search bin

Type

ApPpILGaULE AT BILT
Application extension
Application extension
Application extension
Application extension
Application
Application
Application extension
CONF File

Application extension

Size

oo

24 KB

182 KB

55 KB

20 KB
215,814 KB
11,359 KB
62,285 KB
1KB

5,859 KB
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Creating a Model Using the DOE Laboratory Prototype Measure

With the OpenStudio Application successfully installed, follow the instructions below to create a
laboratory building model using the measure “Create DOE Prototype Building,” with default inputs that
can be adjusted to specific project parameters as needed.

1. Launch a new OpenStudio Model File

a. Launch the OpenStudioApplication-1.2.0 and check that the application loads the model with
version 3.2.0 of OpenStudio.

| ¥ Loading Model X |

Loading Library Files
(Manage library files in Preferences->Change default libraries)
Translation From version 3.2.0 to 3.2.0:
Cif di lication-1.2.0/R es/DOE_Ref_1980_2004.0sm

b. The OpenStudio Application runs simulations with the inputs entered by the user following a
sequential workflow, as described in the image below.

W Untitled” - =]

File  Preferences Components & Measures Help

1 1. Inputs are entered to create the original OpenStudio Model (OSM).
Measures can be applied directly to the original model.

2. The simulation workflow is created. Measures can be added to the
simulation workflow to adjust the original OpenStudio Model (OSM) inputs
during a simulation, without making permanent changes to the model itself.

]—] 3. After a simulation is run, results will appear here. I
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Before making any changes, save the file in a designated folder on your machine.

Note: It is recommended that files are saved directly onto your machine. Using shared drives or
cloud-based storage locations significantly slows down simulations and may cause the
OpenStudio application to crash unexpectedly.

W save X
« v 1T » This PC » Documents > OpenStudio Lab Prototype Example v D Search OpenStudio Lab Protatype Example
Organize ~ New folder = o (]
~
Name Date modified Type Size "
v
EENETT| aboratoryPrototype_Example v |
Save as type: (*.osm) v
~ Hide Folders Cancel

2. Apply the “Create DOE Prototype Building” Measure

There are two methods for applying measures in OpenStudio, with directions for each linked below:

a.

Apply measure directly via “Apply Measure Now.”

This method immediately populates the OpenStudio Model (OSM) with the inputs of the
measure, directly altering the original OSM file.

Suggested for initial use as it allows the user to inspect the resulting model within the
OpenStudio Application and understand the assumptions included for the DOE Laboratory
Prototype.

Add the measure in the simulation workflow via the Measures tab.

This method makes adjustments to the model inputs when the user runs a simulation. Measures
are applied in the order they appear in the workflow and do not make any permanent
adjustments to the model file itself.

Best used for preserving the original OSM file model inputs while investigating the impact of
multiple improvement measures. Once the user is familiar with the assumptions for the DOE
Laboratory Prototype building, this method is suggested to apply energy efficiency measures.
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a. Apply Measure Directly via “Apply Measure Now”

To gain more insight into the constructions and other parameters included in the DOE Laboratory
Prototype measure, the measure can be applied directly to the model using “Apply Measure Now.”

1. Inthe OpenStudio Application, navigate to the “Components & Measures” tab and choose
“Apply Measure Now.”

WP LaboratoryPrototype_Example.osm
File

Preferences = Components & Measures  Help

Weatl Apply Measure Now Ctrl+M

Find Measures

Weathe Find Components
| [

2. Select “My Create DOE Prototype Building” Measure and enter the appropriate inputs for your
facility. Refer to Climate Zone Reference Table for guidance on Climate Zone selection.

W Apply Measure Now

..:-—"_;_:.T .
! T | OpenStudio

e .
Modeler Description 8
I || | [out=
Building Type.
P Whole Building Schedules
-
¥ Space Types 3 [ Laboratory ,]
Template.
. BCL Create Baseline Building #
[ 90.1-2010 t]
' My  Create DOE Prototype Building
Climate Zone.
. BCL Create Typical DOE Building from Mode
v | AsHRAE 163-2013-2A 3]
_ Climate File (NECB only) h
Back | Apply Measure| ‘ Cancel ‘

3. Click “Apply Measure.” This will automatically populate the model with parameters included in
the DOE Laboratory Prototype measure. This may take a few moments to process. When
finished, a window will appear with Model Outputs; there will be a few warnings that will not
affect the simulations. Click “Accept Changes. ”

)]
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I W Apply Measure Now ><I

0g

OpenStudio

Measure Output

W CreateDOEPrototypeBui 2021-Aug-19 05:20:33 Success 5 Warnings 0 Errors

Warning: [openstudio.EpwFile] Successive data points (2005-Jan-31 to 2004-Feb-01, ending on line 753) are
greater than 1 day apart in EPW file ‘C:/Users/akirkeby/AppData/Local/Temp/1/osmodel-1629348953-0/
ApplyMeasureNow/run/000_Create DOE Prototype Building/extracted_files/weather/USA_CO_Denver-Aurora-
Buckley.AFB.724695_TMY3.epw'. Data will be treated as typical (TMY)

Warning: [openstudio.standards.Construction] Can only set the u-value of opaque constructions or simple
glazing. U 0.44 SHGC 0.26 Dbl Ref-B-H Clr 6mm/13mm Air is not opaque or simple glazing.

Warning: [openstudio.model.Model] Cannot find a space called Lab_bot_corridor_ZN in the model, water
heater will not be placed in a zone.

Warning: [openstudio.energyplus.SqlFile] Using EnergyPlusVersion version 9.5.0 which should have 'Year' field,
but it's always zero

Warning: [openstudio.model.Model] The run completed but had the following severe errors:
CheckWarmupConvergence: Loads Initialization, Zone="LAB_BOT_OPEN ZN" did not converge after 25 warmup
days. ...Environment(SizingPeriod)="DENVER-AURORA-BUCKLEY.AFB_CO_USA ANN HTG 99.6% CONDNS DB"
..Max Temp Comparison = 3.12E-002 vs Temperature Convergence Tolerance=0.40 - Pass Convergence ..Min
Temp Comparison = 1.46E-003 vs Temperature Convergence Tolerance=0.40 - Pass Convergence ..Max Heat
Load Comparison = 4.9136E-002 vs Loads Convergence Tolerance=4.00E-002 - Fail Convergence ..Max Cool
Load Comparison = 0.2100 vs Loads Convergence Tolerance=4.00E-002 - Fail Convergence

Info: Using OpenStudio Standards version 0.2.13 with template 90.1-2016_Laboratory.

Info: Loading OpenStudio Standards data for 90.1-2016

Info: Loaded space type map from osm file: ../../../data/geometry/ASHRAELaboratory.osm

Info: Started applying space types (loads)

Teafn: | nh +. PR =1 A hod na limhtsr Ama bhae bhaan LV

Back Accept Changes

w

4. The model is now populated with prototype schedules, construction sets, and geometries for a
standard laboratory building. To view model inputs, click through the tabs in the OpenStudio
Application and adjust inputs to better reflect your laboratory facility.
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b. Add the Measure in the Simulation Workflow via the Measures Tab.

1. Inthe OpenStudio Application, navigate to the Measures tab. At the right-hand side of the
window, there is a library of measures that allow the user to adjust model parameters.

2. Navigate to “Whole Building” and select Space Types.

3. Click on the measure titled "Create DOE Prototype Building" and drag to OpenStudio Measures.

W LaborstoryPrototype_Example.osm® - O x

File Preferences Components & Measures  Help
Library | Edit

Measures

Drop Measure From Library fo Create 3 New Always Run Measure

P Whole Building Schedules

¥ Space Types

WP 5c Create Baseline Building

' BCL Create DOE Prototype Building

WP =C. Create Typical DOE Building

)

[ Measures

-

Note: If no measures are available, click on “Find Measures on BCL” at the bottom of the window.
Search for “Create DOE Prototype Building” under Whole Building measures and download.
Additional measures can be downloaded in the future from this Building Component Library (BCL).

W Online BCL - o X

Q Checcal Attributes

Categories Uses SketchUp API false
e 1 1 N N N D

> Electric Lighting
> Equipment

3 People Measure Type: ModelMeasure Arguments
> HVAC

> Refrigeration

> Service Water Heating
» Onsite Power Generation rEEE e e — legacy_idf_results.json
B e — ot ReotE et

+ Economics Measure Type: ModelMeasure —

» Rpidng Name: Create Typical Building from Model LB EE —
Measure Type: Modelieasure messura.b

MessureType  ModelMeasure

Name: Blended Space Type from Floor Area Ratios

Name: Create DOE Prototype Buiding
Measure Type: ModelMeasure Files

create_DOE_prototype_building_test.rb

Name: Merge Spaces from External File

Measure Type: ModelMeasure Sources

Name: AssignSpaceTypeToBuilding

Measure Type: ModelMeasure Tags

Whole Building.Space Types

Name: Create Baseline Building
Measure Type: ModelMeasure.
An update is available for this measure



https://bcl.nrel.gov/node/83591
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4. Click on the new line just created, labeled “Create DOE Prototype Building.” Under Inputs, select
“Laboratory” for Building Type and other appropriate inputs for your lab facility.

e For Template, select version of ASHRAE 90.1 or DOE Reference building that is most relevant
to the building being modeled.

e For Climate File, select “Not Applicable” for Climate File.

e For Climate Zone, refer to the Climate Zone Reference Table for guidance.

Note: If there is no option for laboratory available, please see SectionDownloading Measures
Directly From the Online Building Component Library for detailed instructions.

W LaboratoryPrototype_Example.osm® — O >

File Preferences Components & Measures  Help

Name

| create DOE Prototype Building
Description

Creates the DOE Reference Building Models
as starting points for other analyses.

Modeler Description

Inputs
Building Type.

ar
L/

[ Laboratory

Template.

[ 90.1-2010

ar
_J

Climate Zone.

ar

[ ASHRAE 169-2013-56

Climate File (NECB only)

ar
il

[ Mot Applicable
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3. Run a Simulation and View Results

After the “Create DOE Prototype Building” measure has been applied using either method described
above, the model is now ready to run simulations.

1. Navigate to the Measures tab. In the Measures Library under Reporting, select “OpenStudio
Results” and drag to Reporting Measures. This will generate a readable report of results.

W LaboratoryPrototype_Example.osm* - m} X

File Preferences Components & Measures

Help

Library Edit

jio Results
Description

This measure creates high level
tables and charts pulling both from
model inputs and EnergyPlus
results. It has building level

ac swall ac Aatail nn

Modeler Description

um Measure For the most part consumption data

comes from the tabular EnergyPlus
results, however there are a few
requests added for time series

Je G b A lnon dataile

Inputs
Which Unit System do you want to use?

Drop Measure From Library fo Creafe a New Always Run Measure

[IF'

Model Summary
Annual Overview
Monthly Overview
Utility Bills/Rates
Envelope Summary
Space Type Breakdown

Space Type Summar
P ¥ ry

©
B

Interior Lighting Summary

10
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2. Navigate to the Run tab and click “Run.” This will run simulations based on the inputs included in
the “Create DOE Prototype Building” Measure.

The report will read “Completed” when the simulations have finished successfully.

W LeboratoryPrototype_Example.osm — O e

() | <o | show Smlston

Upaating Snadowing CalcUlations, Start Uate= [UjusjZuub ,,
Updating Detailed Daylighting Factors, Start Date=10/08

Continuing Simulation at 10/08/2006 for LAB GEOMETRY (01-01:31-12)
Updating Shadowing Calculations, Start Date=10/28/2006

Updating Detailed Daylighting Factors, Start Date=10/28

Continuing Simulation at 10/28/2006 for LAB GEOMETRY (01-01:31-12)
Updating Shadowing Calculations, Start Date=11/17/2006

Updating Detailed Daylighting Factors, Start Date=11/17

Continuing Simulation at 11/17/2006 for LAB GEOMETRY (01-01:31-12)
Updating Shadowing Calculations, Start Date=12/07/2006

Updating Detailed Daylighting Factors, Start Date=12/07

Continuing Simulation at 12/07/2006 for LAB GEOMETRY (01-01:31-12)
Updating Shadowing Calculations, Start Date=12/27/2006

Updating Detailed Daylighting Factors, Start Date=12/27

Continuing Simulation at 12/27/2006 for LAB GEOMETRY (01-01:31-12)
Writing tabular output file results using HTML format.

Computing Life Cycle Costs and Reporting

Writing final SQL reports

EnergyPlus Run Time=00hr 01min 31.20sec

EnergyPlus Completed Successfully.

Processing Reporting Measures.

Applying OpenStudioResults
Result: Success
Initial Condition: Gathering data from EnergyPlus SQL file and OSM model. Will report in IP Units
Final Condition: Generated report with 22 sections to ./report.html.

Gathering Reports.
Completed. o

W LaboratoryPrototype_Example.osm - O 4

File Preferences Components & Measures  Help

I o | O
in Preferences

Model Summary

Annual Overview

Monthly Overview

Utility Bills/Rates
Envelope Summary
Space Type Breakdown
Space Type Summary
Interior Lighting Summary
Plug Loads Summary

Exterior Lighting e

OpenStudio Results
Model Summary

Building Summary

Data Value

Building Name -Laboratory-ASHRAE 169-2013-5B created: 2021-08-19 10:33:49 -0600

Refer to the Next Steps and Helpful Resources section for additional guidance.

11
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Climate Zone Reference Table

Marina (C)] Dy (8] | Moist (A)

Table 1. Each building location in OpenStudio corresponds to a climate zone and associated weather file.

Climate Zone Building Location EnergyPlus Weather File

0A* Hanoi VNM_Hanoi.488200_IWEC.epw

oB* Abu Dhabi ARE_Abu.Dhabi.412170_IWEC.epw

1A Honolulu USA_HI_Honolulu.Intl.AP.911820_TMY3.epw

1B* New Delhi IND_New.Delhi.421820_ISHRAE.epw

2A Tampa USA_FL_MacDill.AFB.747880_TMY3.epw

2B Tucson USA_AZ_Davis-Monthan.AFB.722745_TMY3.epw

3A Atlanta USA_GA_Atlanta-Hartsfield-Jackson.Intl.AP.722190_TMY3.epw
3B El Paso USA_TX_El.Paso.Intl.AP.722700_TMY3.epw

3C San Diego USA_CA_Chula.Vista-Brown.Field.Muni.AP.722904_TMY3.epw
4A New York USA_NY_New.York-J.F.Kennedy.Intl.AP.744860_TMY3.epw

4B Albuquerque USA_NM_Albuquerque.Intl.AP.723650_TMY3.epw

4C Seattle USA_WA_Seattle-Tacoma.Intl.AP.727930_TMY3.epw

5A Buffalo USA_NY_Buffalo-Greater.Buffalo.Intl.AP.725280_TMY3.epw

5B Aurora USA_CO_Aurora-Buckley.Field. ANGB.724695_TMY3.epw

5C Port Angeles USA_WA_Port.Angeles-William.R.Fairchild.Intl. AP.727885_TMY3.epw
6A Rochester USA_MN_Rochester.Intl.AP.726440_TMY3.epw

6B Great Falls USA_MT_Great.Falls.Int.AP.727750_TMY3.epw

7 International Falls USA_MN_lInternational.Falls.Intl.AP.727470_TMY3.epw

8 Fairbanks USA_AK_Fairbanks.Intl.AP.702610_TMY3.epw

* Climate Zone 1A will be assigned for weather files in Climate Zones OA, 0B, and 1B. This is to support AEDG measures that do not
have recommendations for those climate zones.

12



Energy Modeling Laboratory Buildings With OpenStudio

Downloading Measures Directly From the Online Building Component Library

Many measures can be downloaded from the Building Component Library within OpenStudio.

In some cases, recent measure updates are not translated in the initial download of the OpenStudio
Application. For the “Create DOE Prototype Building” measure, if the option for laboratory is not
available under the dropdown menu for Building Type:

a.

Navigate to the online Building Component Library and download the updated measure by
following this link: Create DOE Prototype Building.

3 Create DOE Prototype Building | X~ +

C (O @ bdlnrelgov/node/83591

Building Component Library

Energy Conservation Measure

Create DOE Prototype Building

NREL David_Goldwasser Attributes Files
Measure Type ModelMeasure legacy_idf_results.json
Name Uses SketchUp API false README.md.erb
create_doe_prototype_building
README.md
- LICENSE.md
Display Name Details
c ildin measure.rb
Create DOE Prototype Building Creates the DOE Reference. Building Models as starting
Description

polnts for other analyses.

create_DOE_prototype_building.test.rb

Content visibility
o Use group defaults
be90fdob-a631-467a-besd
204310607937

Version 1D Download D)

Navigate to Downloads and right-click on the file labeled “components.zip.”

Select “Extract all” and save in a unique directory on your machine title “My BCL.”

. 1 Select a destination X
This PC > Downloads
« 4 7 < Docu.. > HVACResource La.. v o > Search HVAC Resource Labs
A .
[] Name Organize = New folder =- 0
A Name Date modified Type
~ Today (1)
Laboratory_Example 8/13/2021 12:25 AM File folder
i component.zip My BCL 8/12/2021 5:16 PM file folder
Open v o< >
Open in new window Folder: | My BCL
Extract All.. Select Folder Cancel

Return to the OpenStudio Application.
Under “Preferences,” choose “Change My Measure Directory.”

Select the folder directory in which you saved the “Create DOE Prototype Building” measure.

W LaboratoryPrototype_Example.osm

s
File = Preferences Compone W Select My Measures Directory X
Units « v~ « Documents *» HVAC Resource Labs v D Search HVAC Resource Labs
Change My Measill o.q.nie - ew folcer - @
Change Default Libg ~
9 ™7 ~ Name Date modified Type
Configure External 1
. ] Laboratory_Example 8/13/2021 12:25 AM File folder
Configure Internet F ;
m My BCL 8/12/2021 5:16 PM File folder
| i e s
g
v < >
Folder: | My BCL
Select Folder Cancel

13
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f. Navigate to the Measures tab. Under Space Types, choose the option “My Create DOE Prototype

Building” and drag to the OpenStudio Measures. The laboratory option should now appear
under Building Type.

W LaboratoryPrototype Example.osm
File Preferences Compenents & Measures  Help

Measures Library | Edit

Measures

Drop Measure From Library fo Create a New Always Run Measure
P Whole Building Schedules

¥V Space Types

WP =C. Create Basciine Buiding

' My Create DOE Prototype Building

WP ec create Typical DOE Buiding fro

=
©
2

14
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Next Steps and Helpful Resources

Apply Additional Measures

Now that a baseline model has been created, energy conservation measures can be applied to the
model to see their impact on total energy consumption.

Search through the Building Components Library for measures to apply, such as simulating different
system types or window-to-wall ratios by facade, and follow the process outlined in Section 2b for
adding the measure in the simulation workflow via the Measures tab.

Change the Prototype Geometry

Geometry of the laboratory building being modeled can be adjusted within the OpenStudio Application
using the FloorspacelS Plug-in or uploading an existing geometry. Navigate to the Geometries tab for
more instructions.

W Laboratory Example.osm™

File Preferences Components & Measures  Help

3D View Editor
Geometry Type [Foorspacess_3] | tew preview 05| [Merge with Current 05

Overview

Choose a geometry tvpe from the list above. EloorspaceIS allows you to create new geometry based on 2D floorplans. Alternatively, you can import existing geometry in gbXML. IDE. or OSM formats. Preview what your geometry will look like after translation to OSM format
using the "Preview OSM" button. Once you are satisfied with your geometry. press the "Merge with Current OSM" button o merge your new geonetry with your current OSM model. Your current OSM model will not be changed until "Merge with Cusrent OSM" is pressed.

FloorspaceJS

Floorspace]S is an open source software module that developers can leverage to produce building energy modeling Uls which include geometry creation. Floorspace]S is meant to cover simple building geometry use cases only. More complex building geometry is best developed
in a full featured CAD tool and exported to gbXML or other formats for building encrgy modeling. Floorspace]$ is implemented in JavaScript with minimal dependencies, allowing it to be integrated into a wide range of applications, including the OpenStudio Application

gbXML

€6 XMLis an industsy supported XML schema for shasing building information betvreen Builéing Encrgy Modeling (BEM) tools. Many BEM fesls can author gbXML, @ parial lis is aveilabl oaline t
http://gbxml org/Software_Tools_that_Support_G XML_obXML A gbXML viewer developed by Ladybug Tools, https://github com/ladyb s jevelop/ghxml-- ver-basic. has been embedded in the OpenStudio Application to preview
bXML before it is franslated fo OSM. Ladybug Tools has also developed a more full-featured tool, including the ability to inspect and edit goXML files, which is av axlable at hﬂp e adyiore tocl spider bnmlieer

IDF

The EnergyPlus Input Data Format (IDF) is the file format read by the EnergyPlus simulation engine. Several tools are available which can author IDF, a partial list is available online at hitp://www buil m/. A custom viewer has been implemented which
displays the contents of the IDF file in epJSON format. The EnergyPlus executable shipped with OpenStudio is used to convert IDF to epJSON format. For best results. please ensure that your IDF files are updated to the version of EnergyPlus used by this version of OpenStudio
IDF files can be updated to the latest version of EnergyPlus using the EP-Launch utility distributed with the full EnergyPlus installer (it is not included with OpenStudio).

OsM

The OpenStudio Model (OSM) file format is the native file format used by OpenStudio. OSM files authored in separate workflows may be imported and merged with the current OpenStudio Model.

Merge OSM

The OpenStudio SDK includes translators from a variety of common Building Energy Modeling (BEM) formats to OSM. Geometry from these formats can be converted to OSM and used as a starting point for more detailed OpenStudic Model adjustments such as defining
schedules, constructions, and HVAC. A new merge feature was recently added to the OpenStudio SDK. This feature supports iterative workflows where.

1. Initial OSM geometry is translated from an eriginal format (c.g. ¢bXML, IDF, ctc)
2. Non-geometry modifications (c.g. schedules, HVAC, etc) are made to the OSM
3. Updated geometry is available in the original format

The merge feature allows updated geometry to be merged with the current OSM while also preserving non-geometry modifications

Use the Parametric Analysis Tool to Simulate Multiple Design Alternatives
The Parametric Analysis Tool is useful when comparing multiple design alternatives.

Refer to Parametric Analysis Tool Documentation for more information.

Additional Resources
e The OpenStudio Coalition

e ASHRAE Zero Energy Design Guides

e UnmetHours: An online forum for troubleshooting energy modeling issues.

15


https://nrel.github.io/OpenStudio-user-documentation/reference/parametric_analysis_tool_2/
https://openstudiocoalition.org/
https://www.ashrae.org/technical-resources/aedgs/zero-energy-aedg-free-download
https://nrel.sharepoint.com/sites/FEMPSmartLabs/Shared%20Documents/General/HVAC%20Resource%20Map%20Edits/unmethours.com/questions
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