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I_What Are We Talking About Today
Visual programming languages

Generative algorithms ==
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r
I_Visual Programming Origin in A/E

Created to help architects explore new shapes
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I_Visual Programming

Single Node
PointAnalysisDisplay.ByViewAndPointAnalysisData
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Visual Programming

FullModelExampleNewExcelSwitch.dyn*

Annual Schedules

i Honeybee :: Core

i Daylight :: Materials
2 :: Daylight :: Skies

:: Daylight :: Recipes

i Daylight :: Analysis
Run Radiance Simulation
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I_Visual Programming Interfaces

S R ReviT

Rhinoceros
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I_Clarification

Dynamo and Grasshopper are not energy

modeling programs. They have the ability

to send information to nodes or programs
capable of energy analysis and more
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I_Energy Analysis in Dynamo & Grasshopper

EnergyPius
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I_Visual vs Textual Programming

Visual Textual

« Allows you to create « Textual offers much
programs without more achievable
learning special syntax methods for writing
In an intuitive visual conditional statements
interface. (if/then) and looping.

« Visual programs can « Extends the capabilities
become cluttered, and of Dynamo/Grasshopper
can at times fall short in and allow you to replace
functionality. many nodes with a few

concise lines of code.
« C#, Python, Visual Basic
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I_Glumac Energy Group

Visual - 80% Textual - 20%
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Generative Design

List of Height Values

Height List

o)

List.Map
list mapped
f(x)

Tower.ReportFloorData

modelElement ReportData
InputBaseWidthName

InputBaseWidthValue
InputBaseBridgeLengthName
InputBaseBridgeLengthValue
InputBaseBridgeWidthName N\
InputBaseBridgeWidthValue -
inputBaseBuildingLengthName S
EﬁutsasesuildingLengthVa!ue ‘ |
InputBuildingHeightName
inputBuildingHeightValue

ReportParameterGrossArea
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ReportParmeterVolume
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Open Source

603156 1085 356

INSTALLS PACKAGES AUTHORS

Packages

Newest Most Recently Updated Most Installed Most Depended Upon
NET_package spring nodes LunchBox for Dynamo 60630 LunchBox for Dynamo 30
WombatDynamo Zhukoven.com archi-lab.net 45342 archi-lab.net 27
Corso Dynamo One Tea... RPT_DynamoZTNs spring nodes 23568 Clockwork for Dynamo 1.x 19
MyBIMtheque Data-Shapes Clockwork for Dynamo 1.x 2127 Quads from Rectangular ... 18
CubeSid SoFresh Rhythm 20273 SteamNodes 17
OT_writeValueOnSurroun... WhiteHorse SteamNodes 19121 Rhythm 14
TestSid NET_package Rhynamo 17579 Evaluate Sun Directness -... 13
ztest BIM4Struc Productivity BumbleBee 12124 spring nodes i3

G LU M AC engineers for a sustainable future~




r

Open Source
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ENERGY AT GLUMAC
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Our Goal
L
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BIM Workflow - Glumac Energy 2012
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BIM Workflow - Glumac Energy 2012

Limited to passing
V. ~ information
BN Bty i ¥ B Autodesk available in gbXML
Google Sketchup
Pro

Bottle Neck - GBS
servers experience
downtime

Additional tools &
practices needed to
pass/clean data
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I_Business Case

For every 1 hour we spend on software and
tool development we have seena 3:1
return on high volume tasks
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I_Lessons Learnt

Treat software and tool development like a
project - Set budgets, schedules, and
deliverables
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I_Software Options

atm DesignBuilder .""
‘& o
EnergyPIus
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I_Dynamo Decision Drivers

« Grasshopper has a larger more developed community
however Dynamo has a direct interface with Revit which is
ultimately the tool used for production.

« Opportunity to leverage a single analytical model built within
Revit and used by multiple disciplines for Design & Energy.

« Challenges with California's CBECC-COM energy compliance
software.

* Not limited by a Graphical User Interface (GUI) - Direct
access to all simulation engine features.

 Iterative analysis and optimizing multiple variables
simultaneously.

« Open Source Community.
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GETTING STARTED WITH DYNAMO
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Getting Started with Dynamo

¢ 3 DyﬂamO Learn Explore.  Gellery . Blog = HelpCenter. Forum Yy f Sign In " Create Account O

Community-driven

Open source graphical
programming for design

LEARN MORE v
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Getting Started With Dynamo

GETTING SITUATED WITH DYNAMO THE ANATOMY OF A DEFINITION DATA MANAGEMENT NESTED LIST MANAGEMENT

for the first tme. Tabe & tour of the Dyramo user A clozer look et the progrem elemeis used 30 mterface ano connect Bezic corcepts for worang ¢ s Bezc concepts for working 13 #nd nested lints
n en -and reerac Dynamg fie: D e Je o ¢ Res
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Getting Started With Dynamo
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Connection to Revit - Libraries

‘R Dynamo
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Connection to Revit - Libraries
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Basic Workflow
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Basic Workflow
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Connection to Revit - Packages

Packages

Search for a Package...

R Installed Packages
Clockwork for Dynamo 1.x
Data-Shapes

Solar Analysis for Dynamo
Energy Analysis for Dynamo

LunchBox for Dynamo

Package Manager Website
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Solar Analysis for Dynamo Package

=S Solar Radiation Analysis
m—_/.//

T | Sataea TN g y ——
i, : ]

y

G LU M AC engineers for a sustainable future*



LADYBUG / HONEY BEE
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I_Design Workflow

Possible Transition
=== Missing connection
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* Geometry

Grouped activities, Occ density
Early/Customized schedules
Early HVAC

Construction

Daysim Daylighting Schedules

OpenStudio

DesignBuilder

* Detailed Zoning:
Activities, Occ density,
Vent rates

* Detailed HVAC Design
* LPD

DesignBuilder

Detailed HVAC Design
Customized schedules

SR Ao Building Loads
Activities, Occ densi o * Construction
=\

Vent rates 7“\ ,V «
-\ 7 »

Early schedules . &

Early HVAC DIVA (94'

LPD

Construction

Daysim annual
daylighting
schedules




Insight 360 / Dynamo
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r
I-Energy and Daylight Analysis- Grasshopper/ Honeybee

* Honeybee (HB) is a free plug-in
for Grasshopper and Rhino.
* HB brings environmental
analysis tools to Grasshopper:
— EnergyPlus (Energy Modeling)
— Radiance (Daylight Modeling)

— Daysim (Climate-based Annual
Daylight Modeling)

[—~¢

Daylight Autonomy Map (annual daylighting metric) shows
the percentage of annual daytime hours that a given point is
above 300 lux.
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I-Integrated Energy and Daylight Modeling- HONEYBEE

Assign E+ Construction Materials

=
E laenans
|
- B
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I_Lighting Schedules- HONEYBEE

R s
; Flexibility to define any lighting

schedule by the use of “MATH”

commands in Grasshopper.

hx
hen
*u--
ann
Ny

DAYSIM- generated schedule that includes
annual climate-based daylighting outputs

Typical baseline schedule for a residential
building
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I_Monthly Energy Use- Honeybee

Lighting energy has significantly reduced

Cooling energy reduced

With Daylighting

Without Daylighting
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WHERE WE ARE TODAY

GLUMAC eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



BIM Workflow - Glumac Energy 2012
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BIM Workflow - Glumac Energy 2017
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BIM Workflow - Glumac Energy 2017
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BIM Workflow - Glumac Energy 2017
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BIM Workflow - Glumac Energy 2017
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BIM Workflow - Glumac Energy 2017
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BIM Workflow - Glumac Energy 2017
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BIM Workflow - Glumac Energy 2017

. INP file

D el e IDF (coming soon) \
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Our Goal
L
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Rushforth Project & Revit

— > # RusuForr S o i
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r
What's Next
=

* Tool is currently one-directional, develop conduit for analysis
to inform design within Revit

* Integrate with other workflows;
— CFD
— Daylight
— Comfort
— Behavior

* Visualization of results
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Generative Energy & Cost Workflow
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Generative Energy & Cost Workflow

—— Building from Revit
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Generative Energy & Cost Workflow

Building from Revit

[ Allows the user to change the dimensions of the bottom floor
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Generative Energy & Cost Workflow

!
!
t

Building from Revit

[ Allows the user to change the dimensions of the bottom floor

Extracts the area of each floor
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Generative Energy & Cost Workflow

Building from Revit

[ Allows the user to change the dimensions of the bottom floor

Extracts the area of each floor
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Generative Energy & Cost Workflow
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Building from Revit

[ Allows the user to change the dimensions of the bottom floor

Extracts the area of each floor
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Generative Energy & Cost Workflow

e — —— r
- - Generates list of outputs
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WHAT'S ON THE HORIZON
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I_Arc:hitectural Integration

File Path

Browse =

CBIMYgbXMLA00Westiake Rvtl7vl Ixmbxml
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Standard gbXML Import

File Path: string > Floors S—
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Full Automation

Full or nearly full automation could be achievable at some point but would
probably require some sort standard and no one likes standards.

HOW STANDARDS PROUFERATE:
(65 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

7! RiDICULOLS! SOON:
WE NEED To DEVELOP
SITUATION: || SEUIVERAL SHORD | | GiTUATION:
THERE ARE || USE CPSES. ey THERE. ARE
4 COMPETING ‘O || 15 coeeniNG
STANDPRDS. STANDPRDS.
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Resources

 Downloads
— http://www.grasshopper3d.com/
— http://dynamobim.org/

« Community Resources
— http://www.grasshopper3d.com/forum
— https://forum.dynamobim.com/
— http://www.ladybug.tools/
— https://www.python.org/
— https://docs.microsoft.com/en-us/dotnet/visual-basic/
— https://docs.microsoft.com/en-us/dotnet/csharp/csharp
— https://github.com/
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http://www.grasshopper3d.com/
http://dynamobim.org/
http://www.grasshopper3d.com/forum
https://forum.dynamobim.com/
http://www.ladybug.tools/
https://www.python.org/
https://docs.microsoft.com/en-us/dotnet/visual-basic/
https://docs.microsoft.com/en-us/dotnet/csharp/csharp
https://github.com/

THANK YOU

Chris Lowen
Associate Principal
clowen@glumac.com
(503) 227-5280
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