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ANNOUNCEMENTS
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Announcements
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Announcements

4https://www.ibpsa.us/hacksimbuild/

https://www.ibpsa.us/hacksimbuild/


Announcements
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• ESD is looking for interns



Announcements
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• Assignment 1 is due tonight 

• Assignment 2 is posted



CLASS ACTIVITY

7



Class Activity
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• Always consider looking at the architectural and mechanical 
drawings first:
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Class Activity
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• Propose thermal zones in the provided floorplans on 
blackboard



Class Activity
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• If you need to catch up with loads or thermal zones, I 
recommend looking at the HVAC lecture notes:

http://built-envi.com/courses/cae-464-517-hvac-systems-design-spring-2021/

http://built-envi.com/courses/cae-464-517-hvac-systems-design-spring-2021/


INTRO TO BUILDING ENERGY 
SIMULATIONS
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Building Energy Simulation
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• EnergyPlus:



Building Energy Simulation
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• EnergyPlus:

https://energyplus.net/documentation

https://energyplus.net/documentation


Building Energy Simulation
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• There are several graphical interface for EnergyPlus:

https://www.buildingenergysoftwaretools.com/?capabilities=Whole-building+Energy+Simulation&keywords=EnergyPlus

https://www.buildingenergysoftwaretools.com/?capabilities=Whole-building+Energy+Simulation&keywords=EnergyPlus


Building Energy Simulation
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• OpenStudio as a BEM operating system 



OPENSTUDIO INSTALLATION
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OpenStudio Installation

• Model creation using FloorSpaceJS:

17https://nrel.github.io/floorspace.js/docs/

https://nrel.github.io/floorspace.js/docs/


OpenStudio Installation

• Model creation using SketchUp (Not working on it at this 
time)

18https://github.com/openstudiocoalition/openstudio-sketchup-plugin

https://github.com/openstudiocoalition/openstudio-sketchup-plugin


OpenStudio Installation
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• OpenStudio Page: https://nrel.github.io/OpenStudio-user-
documentation/

• OpenStudio videos (The SketchUP part now is using 
FloorSpaceJS): 
https://www.youtube.com/user/NRELOpenStudio/videos?flo
w=grid&sort=dd&view=0

• See existing questions or ask questions on unmethours: 
https://unmethours.com/questions/

https://nrel.github.io/OpenStudio-user-documentation/
https://www.youtube.com/user/NRELOpenStudio/videos?flow=grid&sort=dd&view=0
https://unmethours.com/questions/


OpenStudio Installation
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https://nrel.github.io/OpenStudio-user-documentation/img/pdfs/graphical-tool-cloud-based.pdf

• Parametric Analysis Tool (PAT) allows installing different 
measures

https://nrel.github.io/OpenStudio-user-documentation/img/pdfs/graphical-tool-cloud-based.pdf


OpenStudio Installation

21https://openstudiocoalition.org/about/openstudio_coalition/

https://openstudiocoalition.org/about/openstudio_coalition/


OpenStudio Installation

• Download Version 1.4.0 from this link (If you have the new 
version, that’s fine, but you cannot use your model in the 
computer lab) :
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https://github.com/openstudiocoalition/OpenStudioApplication/releases/tag/v1.4.0

https://github.com/openstudiocoalition/OpenStudioApplication/releases/tag/v1.4.0


OpenStudio Installation

• In case you are using Mac, you might see this message 
when you click on the installer:

23



OpenStudio Installation

• Download weather data files
q Download files from here: 

http://climate.onebuilding.org/WMO_Region_4_North_and_Central_
America/USA_United_States_of_America/index.html
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http://climate.onebuilding.org/WMO_Region_4_North_and_Central_America/USA_United_States_of_America/index.html


OPENSTUDIO TRAINING FROM 
EXISTING MODELS
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CREATE GEOMETRY
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OpenStudio Training

• Step 1: Create or Import Floor Plan

27



OpenStudio Training
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• Step 2: Add Spaces and Stories



OpenStudio Training
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• Step 3: Add the height



OpenStudio Training
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• Step 3: Add the height



OpenStudio Training
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• Step 4: Add Thermal Zone(s)



OpenStudio Training

32

• Step 4: Add Thermal Zone(s)



OpenStudio Training
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• Step 5: Add Building Unit



OpenStudio Training
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• Step 6: Add Windows (WWR or Individual)



OpenStudio Training
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• Step 6: Add Windows (WWR or Individual)



OpenStudio Training
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• Step 7: Merge & Preview



OpenStudio Training
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• Step 7: Merge & Preview



ADD DEFAULT VALUES TO TEST THE 
MODEL
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OpenStudio Training
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• Step 8: Add Default Values



OpenStudio Training
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• Step 8: Add Default Values



OpenStudio Training
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• Step 8: Add Default Values



TEST MODEL WITH IDEAL AIR LOOP
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OpenStudio Training
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• Step 9: Run Ideal Air Loop



ADD WEATHER DATA
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OpenStudio Training
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• Step 10: Add Weather Data Files



RUN MODEL
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OpenStudio Training
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• Step 11: Run the Model



VISIT RESULTS
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OpenStudio Training
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• Step 12: Visualize the Results



TEST A ZONE LEVEL HVAC SYSTEM
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OpenStudio Training
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• Step 13: Add PTHP



OpenStudio Training

52

• Step 13: Add heating and cooling setpoints



OpenStudio Training
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• Step 14: Run the Model



TEST A LOOP HVAC SYSTEM
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OpenStudio Training
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• Step 15: Add System #5



OpenStudio Training
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• Step 15: Add System #5



OpenStudio Training
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• Step 16: Add a thermal zone to the air loop



OpenStudio Training
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• Step 17: Automatically added to the zone level



OPENSTUDIO TRAINING FROM 
EXISTING MODELS
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GEOMETRY EDITOR
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Draw From Floor Plan

• Import the floorplan using figure files
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Draw From Floor Plan

• Build the spaces from the floorplan
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Draw Irregular Shapes

• Click on the irregular shape icon:
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Cut Through the Space

• Select the cut through section:
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Merge Spaces
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Make sure to remove the existing old space

• Merge spaces requires careful consideration:



TEMPLATES / LIBRARIES
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Templates / Libraries
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Templates / Libraries
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Templates / Libraries
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https://www.nrel.gov/docs/fy11osti/46861.pdf

https://www.nrel.gov/docs/fy11osti/46861.pdf


OPENSTUDIO (SURFACE)
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Construction Materials
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• Two types of surfaces:
q Exterior 
q Interior surfaces

• Constructions are composed of layers of materials

• Surfaces with same orientation/properties are lumped into 
one surface for a thermal zone
§ e.g. combine windows facing same direction



Construction Materials
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• Two types of surfaces:
q Exterior 
q Interior surfaces



Constructions
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• Constructions are composed of layers of materials

Building energy modeling with OpenStudio



Constructions
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• Constructions are composed of layers of materials

Building energy modeling with OpenStudio



Add A New Material
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• Add a new material



Construction Materials
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EnergyPlus documentation

• Constructions are composed of layers of materials 
(EnergyPlus)



Inheritance
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Priority Level Construction 

1 Surface Construction

2 Space Default Construction Set

3 Story Default Construction Set

4 Building Default Construction Set



Inheritance
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• Why do we see the “green color” text?



Inheritance
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• Replace the construction from “My Model”



Other Inputs
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• Plug Load Density, Schedule
• Occupancy Density, Schedule, Metabolic Rate
• Domestic Hot Water Rate, Schedule
• Lighting Level
• Temperature/Humidity Control, Schedule
• Ventilation



SERVICE HOT WATER
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Service Hot Water
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Service Hot Water

83

• Add a water heater tank to a plant loop:



Service Hot Water
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• Add service hot water plant loop:



Service Hot Water
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• Add a fixture:



Service Hot Water
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Service Hot Water
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• Add service hot water definition



Service Hot Water
• DOE Reference Buildings

q Section 5.1.6 Service Water Heater Demand

88
https://www.nrel.gov/docs/fy11osti/46861.pdf

https://www.nrel.gov/docs/fy11osti/46861.pdf


Service Hot Water
• Make reasonable assumptions for the water heater 

temperature:
– Most households require about 120 ºF

– Some manufacturers set water heater thermostats at 140 ºF, which 
also slows mineral buildup and corrosion in your water heater and 
pipes

– Water heated at 140ºF also poses a safety hazard (scalding)

89https://www.energy.gov/energysaver/heat-and-cool/water-heating
https://www.energy.gov/energysaver/services/do-it-yourself-energy-savings-projects/savings-project-lower-water-heating

https://www.energy.gov/energysaver/heat-and-cool/water-heating


Service Hot Water
• Make reasonable assumptions for the flow rates and 

sizes. For example, for residential units:
– Small size: A 50 to 60-gallon storage tank is usually sufficient for 1 

to 3 people

– Medium size: A 80-gallon storage tank works well for 3 to 4 people

– Large size: A large tank is appropriate for four to six people

90https://www.energy.gov/energysaver/heat-and-cool/water-heating
https://www.energy.gov/energysaver/services/do-it-yourself-energy-savings-projects/savings-project-lower-water-heating

https://www.energy.gov/energysaver/heat-and-cool/water-heating


Service Hot Water
• You can use the OpenStudio measures:
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Service Hot Water
• You can use the OpenStudio measures:

– First, use “Add SHW Loop”

– Second, use “ZEDG K12 SHW”
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DISTRICT HEATING AND COOLING
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District Heating and Cooling
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• District heating and cooling:
q No assumption required on:

q Steam
q Chilled water generation

District Cooling

Coil Cooling

District Cooling

Chilled water Loop

District Heating

Air Loop

Coil Heating

Plant Loop


