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OpenBuildings Energy Simulator
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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

Bentley
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I CONNECT Edition

+
P OpenBuildings™
\/I Energy Simulator
CONNECT Edition
MicroStation +

>R OpenBuildings™
\/' GenerativeComponents®
CONNECT Edition
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(' Station Designer
CONNECT Edition
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Presenter Notes
Presentation Notes
Multiple Disciplines
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Presenter Notes
Presentation Notes
Design Capabilities


OpenBuildings Designer CONNECT Edition

OpenBuildings Designer CONNECT Edition

Application Path ' Descartes™

C:\Program Files\Bentley\OpenBuildings CONNECT Edition\

Companion Features

Descartes (lLicense-Required) Show More v G ener atIV e C om p onen tS

OpenBuildings GenerativeComponents (Optional-Free) Show More

OpenBuildings Station Designer (Optional-Free) Show More w

Giladifiio Biiee w52 OpenBuildings Station
(This Companion Feature is already installed) = DeSIgner Example

Companion Applications

Bentley LumenRT CONMNECT Edition - Update 14

e . . SIS 3 Configure Show More -
(This Companion Product or a higher version is already installed)

'LumenRT Designer




CONNECT Edition

OpenBuildings™ Energy Simulator

An energy forecasting application utilizing steady

state calculations of building energy
mechanical systems and hourly simu

oads to design

ation tools to

predict performance to inform design approach.

Bentley


Presenter Notes
Presentation Notes
OpenBuildings Energy Simulator automatically installs ith OpenBuildings Designer and uses the same License


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...

Bentley



Energy Simulator Capabilities

File Home Roofs Shading Data Managers Calculations Wiew
Steady State Calculations - = o ik -
Simulation Daylight =~ ASHRAE ASHRAE  Partl Heat ASHRAE CIBSE CIBSE  Summer Air Room
90.1~ 2.1~ - Loss~ RT5  Heat Gain Maxi Gain Flow = Schedule
/ ° Simulations Prescriptive Calculations Steady State Calculations Reports

Heat Gain
/ H L ] Materials Manager - m] ®
Calculation type VPlasterflightwt) — =~ A
eat Loss s B |

v ASHRAE and CIBSE [ —

° R e Density 2180.000 kgfmz- : i
v" Peak Summertime temperatures Fo S G e i
> :

Stone 600mmzirgap 30mmdense plast 2 Vapor resistivity 20000000 GN-si(kgt =

Stone 600mm airgap 50mm EPS insul 25m Rouahness e B
° ° ° ° Render 19mm,no fines cone 220mm airga)
Render 19mm,no fines cone 220mm min fi 580 mm
Building Material Analysis o e ———
Salid brick 220mm,dense plast 13mm Construction Details - .
Salid brick 220mm airgap 50mm plastbd
Solid brick 220mm,min fibre insul S0mm [] Use user- -defined values

Render 19mm EPS irsul Sommsalid brick || Total Thickness 580 mm -
.

Render 19mm dense conc blk 2

v" Huge catalogue of materials included et ” SRR -

SelectRooms  Designdats  Summaryreport  Full report | Graph

Absorption coeff. 030

v' Easily calculate U-values 1 - e
v" Condensation Analysis

T

v Fully approved for Part L 2021 & 2013
v" Check Compliance & Submit EPC’s
v' Officially approved by CIBSE
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Horizontal U-value  0.29 Wil(mEAT)
Decrement factor ~ 0.07
Admittance 108 WilmAC) v




Energy Simulator Capabilities

I Dynamic Simulation

v EnergyPlus engine

v Overheating Analysis
v" Occupant Comfort
v Energy and CO2

I Simulate HVAC Performance

v" Library of Standard Systems
v" Create Custom HVAC

I Daylight Simulation

v" Radiance Simulation Engine
v' Calculate daylight factors
v" Visualize internal daylight and lux levels

/ [ J
10 | © 2023 Bentley SysEtemXS,Emem!:aQia I S ha d I n g Bentley®




File Home Roofs Shading Data Managers Calculations Wiew

N g K A

Simulation) Daylight | ASHRAE ASHRAE par| = Heat ASHRAE CIBSE  CIBSE  Summer  Air Roam

| Daylight factors - O

d Room selection g Print [ Save

Runtime Details Point Results RoomViews | Contour Views

Room: Office 1-0 (image 1)

e O 1 800~ 621~ ;3 | Lossv RIS Heat Gain Maxi Gain Flow | Schedule
View Point: 289m, 11.91m, 085 m
it st Simnulations Prescriptive Calculations Steady State Calculations Reports

[, Master Atrium - Copy.dgn [3D - V8 DGN] - AECOsim Energy Simulator V8i (SELECTseries 3). =)

) e adR B

RSO  DaiaManagers  System Managers  Calculations  View, © 00

BRESE~NNEBREDOERFEHE® BE 8 F6H @

New Copy Delete Adjust Roof || Trace Define Move Copy Split Merge Resize Delete Add  Delete Add  Add AddSuface Add  Delete  Move Changes || Distancz || Validation
Wall  Wall || Window Door Component Fin Opening Opening

S Q% P X LB |G s )| (] 0 | o | @0 |40 -
B-GO-E-2-E-:0- 0 -|&|frsllslsllsl

ZE‘COSIm Energy Simulator Project Tree -1 ‘X 2 Vicw1_Top, Defoult = e

. %7 Project; Master Atrium - Copy %'@;}J‘é @2 G{ K B 4, ’ ‘QQE’@DD = ch

4 b Site: New Site
4 @ Building: New Building

_-"-—-_r._._ 4 [1J Fioor: 61d Floor =‘
= E

0 -

o View 2, Default

: =) ==)
AR QIUEY OWYRHE

 Daylight
Calculste | Results
Buidings Rooms Time and date
Newsuiaing o) o] Name - B
Daylighting 2 -
Male WCE1) ) [Daylighting | e 0w
[ENESHITN Description
e Zonel Sy Conditons
Office 5(11)
Oitce 111y Sty Sumnywithsun
Office 5(11)
Office 6(11) p—
o
— Calculation Grid
Riser 1111) ok Medium T ‘rkingplancheight 085 D ©
521y Lighting variability  Medium -
e Grid spacing X. 0.50 D o
- Conf102) Image quality Medium B || e o =
AllRooms S’z?m
Grd Floor i SR, Views
P — Corridor(12)

7< Delete T Edit
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J Room selection g Print. i Save Room: Atrium
4147,3003.208  0.56,084,0

g

Runtime Details Paint Results Room Views % 41103532 85,2 05 S 07310 6 140)
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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



Complete Solution
v' All calc's & simulations included in one license

v Conceptual designs to building compliance

Total Building Design =

v OpenBuildings Designer included

v' CAD

v' BIM

v" Duct sizing -
simple 2D schematic similar to Netsys,
or directly in 3D model.

Support & Training

v" All Training Courses - free
v' Hassle-free, online Part L Energy Assessor exam
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Energy Simulator Benefits
[eayouse  BEEE

v" Intuitive Workflows

v Familiar for Hevacomp users

v' Easy learning curve

v Simplicity - quickly build model & run calc’s

I Flexibility & Interoperability

Several Methods of modelling

v Trace model in simple 2D

v Use dwg/dgn/dxf/PDF...

v Conceptual Modelling Workflows

v Import Hevacomp projects

v Import GBXML from other BIM Applications
v Import BIM directly from OpenBuildings Designer

Shading = Data Manager Calculatio

ﬁﬁﬁﬁﬁ

Defaults Settings | Zones HWVAC Weather Materials Fins Schedules Room
Systerns  Data Types

Settings Databases
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Presenter Notes
Presentation Notes
Basically Energy Model is an Intelligent Analytical Space Model made of  Surfaces
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4 b Site: Office Park
4 ® Building: Office Building
{1 Floor: LOBBY FLOOR PLAN-00
|| Floor: Office Floor 1
# Room: Back Lobby (1)

# Room: Mechanical (1)
#4 Room: Front Lobby (1)
4 J Surfaces
— Internal floor
Internal ceiling
4 [ Exposed wall
 window
8 Exposed wall
8 Exposed wall
4 [ Exposed wall
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H window
FH window
8 Exposed wall
20 Partition
4 J Components
v Lighting
82 Occupancy
% Gains
& Ventilation
£ Infiltration
B Daylighting
# Room: Mens (1)
= Room: Womens (1)
# Room: Passenger Lifts (1)
i1 Floor: Office Floor 2
4 '~ Roof: Sloped Roof
% Roof section: 1
% Roof section: 2
. Zones

a

uf View 1- Top, Default
=R SR I S c ]

« 0|ty

[E=% Hon =

= EE 5T X

]
E'

Metifications

QD Errors | | 1, 0'Warnings | |E:i:ZIDMessage5

Description  Object  Field  Context

- -

Display complete

O M3 [4]5]s 7]

~ T2 Default Views - ||

| Save project... 0s:077ms

X s0270:f

Y | 10795:0

| 4] a

Z 314220

| Defaut ((none)

-2 x

Intuitive Visual Modeling

Import Analytical Space
Models directly from

E] OpenBuildings Designer

Interoperability

- Trace model in 2D

- Import DWG / DXF / DGN / PDF

- Import gbXML

- Import legacy Hevacomp projects

dwg

DGN Q L\ gbXML

Hevacomp®


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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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




Learn Server Training

Home  Find Training

Home » Find Training » View Leaming Path

QuickStart for OpenBuildings Energy Simulator Learning Path

Profile

My Learning Paths

2

In this Learning Path you will learn how to use OpenBuildings Energy Simulater. The courses will take you through the OpenBuildings Energy Simulator software interface and show
you how to create an Energy model using the Modeling tools and the Data Managers. Finally you will learn to run a variety of steady state calculations based on the energy model.

BIM QuickStart ES101: Modeling ||

&#10;This hands-on course contains instructions for getting started with Bentleyarsquo;s
OpenBuildings Energy Simulator. The student will create a new project WerkSet, set up the
project free,... Mores

» Find Training (1)

BEIM QuickStart ES102: Data Managers and Calculations ||

&#10;This hands-on course contains instructions for getting started with Bentley&rsquo;s
OpenBuildings Energy Simulator. The student will continue with the energy model created in
ES101. They... Mores

» Find Training (1)

Quick Start ES103: Dynamic Simulations and HVAC |

8:#9;8#10; This workbook follows on from ES101 and ES102, and contains exercises for
performing Dynamic Simulations in OpenBuildings Energy Simulator.&:#10;1t will help an
experienced OpenBui... Mores

p Find Training (1)

Energy Simulator ES 201: PartL Interface Level 3 and 4 [

&#10;This course is working towards the OpenBuildings Energy Simulator software competency
exam, which shows competence in using OpenBuildings Energy Simulatorérsque:s approved
SBEM interface ... Mores

p Find Training (1)

OpenBuildings Energy Simulator: PartL Import from Hevacomp |

&#10;5#10;Upon completion of the course, users will be deemed competent in importing their
Hevacomp models into OpenBuildings Energy Simulator, in order to produce EPCs, Compliance
Documents, ... Mores

» Find Training (1)

Training & Leaming Support & Se: mmunities

Daownloads Product Communifies

opment Hours Management User Leaming Commul

Bentiey Ever

[ Addto My Leaming Fath & Personalize

Social Media
¥ Facel

W Twitter

i@ YouTube
W Linkedin

.
@)

Bentley
Institute

Practice Workbook

This workbook is designed for use in Live instructor-led training and for OnDemand self study.
OnDemand videos for this course are available through CONNECT Advisor and on the

Bentley® OpenBuildings™ Designer
CONNECT Edition—Energy Simulator

BIM QuickStart ES102: Data Managers
And Calculations

About this Practice Workbook:

Practice Workbook

This workbook is designed for use in Live instructor-led training and for OnDemand self study.
©OnDemand videos for this course are available through CONNECT Advisor and on the

Bentley® OpenBuildings™ Designer
CONNECT Edition—Energy Simulator

BIM QuickStart ES101: Modeling

About this Practice Workbook:

= This PDF file includes bookmarks providing an overview of the document. Click on the bookmark to
quickly jump to any section in the file

= This workbook shows Imperial units—with International System (metric) units shown in blue italicized
text in brackets—for example:

Height- 15:0 [4500 mm] where the Imperial value for the height is 15’ and the S1 value is 4500 mm.

raining examples delivered with the software.
Help?

‘while taking this course, search in CONNECT Advisor for related courses and
ubmit questions to the Build I d Design Forum on Bentley C:
tiey subject matter experts are available to help.

Course Level: Fundamental

RIBUTE - Printing for student use is permitted

= This PDF file includes bookmarks provi
quickly jump to any section in the file.

= This workbook shows Imperial units— Practice Workbook
text in brackets—for example:

Height: 15:0 [4500 mm] where the Imperial val
= This course uses training examples del
Have a Question? Need Help?
1f you have questions while taking this cou

topics. You can also submit questions to th
where peers and Bentley subject matter e

Revision: CEO7 en.1

DO NOT DISTRIBUTE - Printing for

; Bentley
% Institute

Revision CE09 en.1

This workbook is designed for use in Live instructor-led training and for OnDemand selfstudy.

Bentley® OpenBuildingsTM Designer CONNECT Edition—Energy Simulator

QuickStart ES103: Dynamic Simulations and HVAC

About this Practice Workbook:

= This PDF file includes bookmarks providing an overview of the document. Click on the bookmark to
quickly jump to any section in the file.

This course uses training examples delivered with the software.

This workbook uses Metric units.

Have a Question? Need Help?

If you have questions while taking this course, search in CONNECT Advisor for related courses and
topics. You can also submit questions to the Building Simulation Forum on Bentley Communities where peers
and Bentley subject matter experts are available to help.

Course Level: Advanced



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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<« Work Apps Documents Web Settings Peopl P Inside Bentley

Best match

OpenBuildings Energy Simulator CONNECT
Edition
App
OpenBuildings Energy Simulator CONNECT
Apps Edition

App
9 OpenBuildings Designer
CONNECT Edition

F. OpenBuildings
GenerativeComponents CONNECT

OpenBuildings MicroStation Recent
CONNECT Edition
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Creating a WorkSpace, WorkSet, and Design Files
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§
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v Energy Simulator Template US

IV ~ EnergyData I |
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" Designs
» 0 Output
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e 170iwBeFD53x GSGtrMmaTpMatificationssxml
e EnergySimulatorxml

e SysternDefaults.oml

Da

&

&/

&/

&/

9/

9/

8/

8/

-1

9/

9/

Bentley



Conceptual vs Standard Project Workflows

Create Energy Services Project X

This file is not a valid OpenBuildings Energy Simulator file

Do you wish to promote the project?

‘ Standard Project

19 | © 2023 Bentley Systems, Incorporated Bentley&
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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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Presenter Notes
Presentation Notes
VAV Air Cooled with PFP Boxes and Electric Heat 
Change to Gas


Standard Project Workflows

Create Energy Services Project X

This file is not a valid OpenBuildings Energy Simulator file

Do you wish to promote the project?

Standard Project
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Standard Project Workflows

* Trace 2D Plan DGN/DWG/DXF/PDF
* Import GBXML from other BIM Applications
 Import Hevacomp projects

* Import directly from OpenBuildings Designer


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



B

Standard Project Workflows

* Trace 2D Plan DGN/DWG/DXF/PDF
* Import GBXML from other BIM Applications
 Import Hevacomp projects

* Import directly from OpenBuildings Designer
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Presentation Notes
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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.


OpenBuildings | Energy Simulator
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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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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.


OpenBuildings | Energy Simulator

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
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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.


OpenBuildings | Energy Simulator
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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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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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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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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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Energy Simulator Benefits
[eayouse  BEEE

v" Intuitive Workflows

v Familiar for Hevacomp users

v' Easy learning curve

v Simplicity - quickly build model & run calc’s

I Flexibility & Interoperability

Several Methods of modelling

v Trace model in simple 2D

v Use dwg/dgn/dxf/PDF...

v Conceptual Modelling Workflows

v Import Hevacomp projects

v Import GBXML from other BIM Applications
v Import BIM directly from OpenBuildings Designer

Shading = Data Manager Calculatio
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Defaults Settings | Zones HWVAC Weather Materials Fins Schedules Room
Systerns  Data Types

Settings Databases
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Presenter Notes
Presentation Notes
Basically Energy Model is an Intelligent Analytical Space Model made of  Surfaces


Analytical Space Model Explorer

 Analytical Space Model Explorer (bentley.com)
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