
|   © 2023 Bentley Systems, Incorporated1
© 2023 Bentley Systems, Incorporated

Designing Energy Efficient Buildings with 
OpenBuildings Energy Simulator
CalBUG Lecture: Thursday, November 2nd  – 1:00 PM – 2:00 PM 
Mark Enos – Senior Application Specialist
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Designing Energy Efficient Buildings with 
OpenBuildings Energy Simulator

Agenda

• Introduction to OpenBuildings Designer 

• Overview of OpenBuildings Energy Simulator   

• Creating a WorkSpace, WorkSet, and Design Files

• Conceptual vs. Standard Project Workflows

• Creating a Baseline Report and Compare Reports 
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MicroStation
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Electrical

Facilities &
Space Planning

Architecture

Structural-PS

Mechanical

Presenter Notes
Presentation Notes
Multiple Disciplines
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Generative
Design

Clash
Detection

CAD-DGN

Conceptual
Modeling

Rendering

Presenter Notes
Presentation Notes
Design Capabilities
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Descartes*

GenerativeComponents

LumenRT Designer

OpenBuildings Station 
Designer Example
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An energy forecasting application utilizing steady 
state calculations of building energy loads to design 
mechanical systems and hourly simulation tools to 
predict performance to inform design approach.

OpenBuildingsTM Energy Simulator 

Presenter Notes
Presentation Notes
OpenBuildings Energy Simulator automatically installs ith OpenBuildings Designer and uses the same License
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Energy Simulator Overview
• Delivered as standard as part of OpenBuildings

Designer
and uses the same license.

• Complete solution for designing 
energy efficient buildings.

• Workflows for both new and 
existing buildings.

• Conceptual through Detailed Design

• Used by:
Mechanical Engineers, 
Building Services Engineers, Architects, 
Energy Assessors, Sustainability Engineers…
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 Heat Gain
 Heat Loss
 ASHRAE and CIBSE
 Peak Summertime temperatures

 Huge catalogue of materials included
 Easily calculate U-values
 Condensation Analysis

 Fully approved for Part L 2021 & 2013
 Check Compliance & Submit EPC’s
 Officially approved by CIBSE

Energy Simulator Capabilities

Steady State Calculations

Building Material Analysis

Part L
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Energy Simulator Capabilities

 EnergyPlus engine
 Overheating Analysis
 Occupant Comfort
 Energy and CO2 

 Library of Standard Systems
 Create Custom HVAC

 Radiance Simulation Engine
 Calculate daylight factors
 Visualize internal daylight and lux levels
 External Shading

Dynamic Simulation

Simulate HVAC Performance

Daylight Simulation
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Presenter Notes
Presentation Notes
Takes geometry and properties from the model and creates radiance input files and runs radiance transparently
Single or multiple room simulations
Daylight metrics including daylight factors
Multiple room viewpoints for rendered  room images with contours
Option to add contours to model




|   © 2023 Bentley Systems, Incorporated12

 All calc’s & simulations included in one license
 Conceptual designs to building compliance 

 OpenBuildings Designer included
 CAD
 BIM
 Duct sizing –

simple 2D schematic similar to Netsys, 
or directly in 3D model.

 All Training Courses - free
 Hassle-free, online Part L Energy Assessor exam

Complete Solution

Total Building Design

Energy Simulator Capabilities

Support & Training



|   © 2023 Bentley Systems, Incorporated13

 Intuitive Workflows
 Familiar for Hevacomp users
 Easy learning curve
 Simplicity - quickly build model & run calc’s

Several Methods of modelling
 Trace model in simple 2D
 Use dwg/dgn/dxf/PDF…
 Conceptual Modelling Workflows
 Import Hevacomp projects
 Import GBXML from other BIM Applications
 Import BIM directly from OpenBuildings Designer

Easy to use

Flexibility & Interoperability

Energy Simulator Benefits

Presenter Notes
Presentation Notes
Basically Energy Model is an Intelligent Analytical Space Model made of  Surfaces
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Flexibility and Interoperability

Intuitive Visual Modeling

Interoperability
- Trace model in 2D
- Import DWG / DXF / DGN / PDF
- Import gbXML
- Import legacy Hevacomp projects

Import Analytical Space 
Models directly from

OpenBuildings Designer

Presenter Notes
Presentation Notes
Energy Simulator’s visual interface allows us to produce our energy models in an intuitive way. The high level of interoperability allows us to import and work on a variety of different file formats. Of course, we can import DWG, DXF, DGN and PDF’s, but also we have the ability to import gbXML, Hevacomp projects, or convert architectural design models to analytical energy models with the use of OBD. The software automatically recognizes which walls have exterior surfaces and which walls are partitions and automatically updates if we make any changes in the model. The project tree on the left side of the interface makes navigating our model quick and intuitive.
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Integrated with ProjectWise

Presenter Notes
Presentation Notes

- Interoperability: Import building layouts directly from multiple file formats to easily reuse existing data without the need for third-party applications to interpret data
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Learn Server Training

Presenter Notes
Presentation Notes
To get started using Energy Simulator, we highly recommend the BIM QuickStart for Energy Simulator course, which is located on the Learn Server. 

The course consists of a 3part series in which we model an office building, use data managers to test various properties and run calculations, and finally create an HVAC system and run various simulations. In addition to this three part course you can find other EnergySimulator courses on the Learn Server such as a course on PartL Building Regulations or Duct Sizing.

For the purposes of this session we will focus on the basic three part series, so that you can get a basic understanding of the workflow and capabilities of EnergySimulator. 
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Launching the Application
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Creating a WorkSpace, WorkSet, and Design Files
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Conceptual vs Standard Project Workflows
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• Conceptual mass created using Push-Pull solid 
geometry functions

• Globally change glazing % and shading options and rotate 
model (orientation)  

• Globally change thermal properties (constructions and 
design parameters)

• Enhanced reporting allowing comparison of different 
modelling strategies

• Compare Energy requirements for different HVAC systems

Conceptual Project Workflows

Presenter Notes
Presentation Notes

Conceptual mass created using PP push-pull solid geometry functions
Globally change glazing % and shading options and rotate model (orientation)  
Globally change thermal properties (constructions and design parameters)
Enhanced reporting allowing comparison of different modelling strategies
Compare Energy requirements for different HVAC systems
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Conceptual Energy Reports and Comparisons

Presenter Notes
Presentation Notes
VAV Air Cooled with PFP Boxes and Electric Heat 
Change to Gas
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Standard Project Workflows
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• Trace 2D Plan DGN/DWG/DXF/PDF

• Import GBXML from other BIM Applications

• Import Hevacomp projects

• Import directly from OpenBuildings Designer 

Standard Project Workflows

Presenter Notes
Presentation Notes

HEVACOMP is a Bentley Energy So;ution with UK Standards that is being integrated with OpenBuildings Energy Simulator

It has a very large User base
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• Trace 2D Plan DGN/DWG/DXF/PDF

• Import GBXML from other BIM Applications

• Import Hevacomp projects 

• Import directly from OpenBuildings Designer 

Standard Project Workflows

Presenter Notes
Presentation Notes

H
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Adding Rooms

• Trace model in 2D
• Automatically define entire room 

geometry
• Rooms define surfaces that make up 

spaces within the building
• Can set default materials and 

constructions
• Surfaces automatically adjust as the 

model is built

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
The next thing we’ll do is add rooms to our model. 

We can either trace rooms manually or generate them automatically from the floor plan. 

Rooms define the surfaces which make up the surfaces within the building. 

We can set the default materials for each type of surface belonging to a room. 

As the model is built, the surfaces will automatically adjust to reflect any changes made in the model.
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Embedded Surfaces

• Definition of Windows

• Definition of Doors

• Easy control over properties via 
project tree

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
The next step in the process is to add embedded surfaces to the rooms we have created. 

This includes windows and doors.

As we add these embedded surfaces, we will observe that they show up in the project tree as part of their respective surfaces.
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Presenter Notes
Presentation Notes
We will begin by adding windows to our model. We can specify the type of window we are creating as well as alter the default window height and sill height.

All we have to do is select the room and then the start and end point of the window. The top view is useful when specifying the position of the window.

Once the windows are placed we can observe that they show up in the project tree under their respective room surface.

If we would like, we can also modify the properties of specific windows by selecting them directly from the project tree. Apart from standard geometric properties, we can control things such as emissivity, U-Values, glazing properties, and others.

We can continue creating the remaining windows.

Once our windows are placed we may create doors in our model. The process is similar to placing windows.

As we work on the model, we can see that all of these embedded surfaces are being automatically shown in the Project Tree.
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Copying Floors & Roof Modeling

• Speed up workflow by copying 
similar floors

• Change floor plans and adjust room 
geometry

• Modification of  Room properties

• Modification of embedded surfaces

• Powerful roof modeling tools

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
Now that our ground floor is complete we can use it to create the remaining floors.

We will copy it and make any necessary modifications.

After that we will model the roof.
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Data Managers

• Zone Manager to organize rooms 
into groups for multiple purposes 
such as HVAC systems, lighting, etc.

• Materials Manager for access to 
database of building materials

• Easily calculate U-values and other 
thermal properties

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
In the next section we will go over the Zone Manager, which is used to organize rooms into groups. 

These groups can be used for multiple purposes such as HVAC systems and all simulations. Examples include grouping rooms by floors, grouping all exterior rooms to be a zone, or grouping all air-conditioned rooms to be a zone.

Then we will go over the Material’s Manager to access a database of building materials which we may apply to our surface constructions and easily calculate U-values and other thermal properties.
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Materials Manager

• Copy/rename from
Application to Project

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
In the next section we will go over the Zone Manager, which is used to organize rooms into groups. 

These groups can be used for multiple purposes such as HVAC systems and all simulations. Examples include grouping rooms by floors, grouping all exterior rooms to be a zone, or grouping all air-conditioned rooms to be a zone.

Then we will go over the Material’s Manager to access a database of building materials which we may apply to our surface constructions and easily calculate U-values and other thermal properties.
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Steady State Calculations

• Heat Loss Calculations:
- ASHRAE Heat Loss
- CIBSE Heat Loss (Simple & Basic)

• ASHRAE RTS (Radiant Time Series)

• Heat Gain Calculations:
- CIBSE Heat Gain
- CIBSE Maxi Heat Gain

• Peak Summertime Temperatures 

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
Now that the model is complete we may start running some calculations and simulations.

We will run a CIBSE Heat Gain calculation, a Peak Summertime Simulation, and a basic CIBSE Heat Loss Calculation.

We’ll also apply some changes to the model to see their effect on the results.
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Dynamic Simulations and HVAC

• Simulation: EnergyPlus Interface

• Temperature Frequency Simulation

• Plant Energy & CO2 Simulation

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
In addition to standard steady state calculations, EnergySimulator can also perform powerful simulations.

This is all thanks to the EnergyPlus engine which is at the core of EnergySimulator. The Energy Plus engine is an industry standard building simulation engine used by Architects, Engineers, Research and Academics. 

We will run a temperature frequency simulation as well as a plant energy and CO2 simulation.
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Daylight Simulation

• Daylight Simulation using Radiance 
Engine

• Compute radiance values and 
generate reports

• Generate room views with lighting 
contours

OpenBuildings | Energy Simulator

Presenter Notes
Presentation Notes
The last thing we will go over is daylight simulation in EnergySimulator. 

Daylight Simulation is not a part of the QuickStart Training Course, but it is a relatively simple topic and I think it will be beneficial to show it.

To perform the simulation and generate room views with lighting contours, EnergySimulator utilizes the Radiance Engine.
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Export from OpenBuildings to Energy Simulator
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Bldg Volume Defined by Walls, Space, Ceilings, Plenums, Voids
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 Intuitive Workflows
 Familiar for Hevacomp users
 Easy learning curve
 Simplicity - quickly build model & run calc’s

Several Methods of modelling
 Trace model in simple 2D
 Use dwg/dgn/dxf/PDF…
 Conceptual Modelling Workflows
 Import Hevacomp projects
 Import GBXML from other BIM Applications
 Import BIM directly from OpenBuildings Designer

Easy to use

Flexibility & Interoperability

Energy Simulator Benefits

Presenter Notes
Presentation Notes
Basically Energy Model is an Intelligent Analytical Space Model made of  Surfaces
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• Analytical Space Model Explorer (bentley.com)

Analytical Space Model Explorer


