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About the speaker

Jarod Schultz, Director of R&D

| help AEC firms streamline bottlenecks and pain points in their daily
people, process, and technology workflows. With years of experience In
the AEC industry, | have seen good and bad practices first hand. From
this experience, | integrate what | have learned to enhance your daily
outcomes. These final outcomes will be based on people, process, and
technology workflows comprising of documentation, videos, workshops,
mentoring, and software customized to that final solution. To start the
process, | lead with a business strategy session with key people to
assess your current situation. Through my targeted Q/A | can build a
goal-oriented plan to start the process of improving your people,
process, and technology workflows. My expertise is at; Delivering

Creative Solutions | Architecture, Engineering and Construction

Software | Strategic Growth, Process, and Workflow Management |
Software Development/Documentation | Presentation/Public Speaking |

and is a Kaizen Event/Emotional Intelligence Practitioner.



BLD221644 - Sustainability Case Studies: Perkins+Will

and Johnson Controls

See how Autodesk sustainability design tools were used for the Architecture 2030 initiative with
Perkins+Will, Johnson Controls, and MasterGraphics.aec.

The Perkins+Wi
Construction/ S

requirements.

| case study centers around Director of Research John Haymaker’s "Design Space

prout Space" project. Discover how Perkins+Will and MasterGraphics.aec used Dynamo
Studio, Fractal, Formlt, Revit software, and Insight to meet design, energy (2030), and view quality

Learn how Johnson Control’s Clay Nesler (VP of global energy and sustainability) and MasterGraphics.aec
used Formlt, Revit, and Insight on the JCI Shanghal HQ project, where they compared the accuracy of
their existing process using other competing tools to the Insight workflow. In Mr. Nesler's words, “this is

uncanny—to see not only how c

schematic design, design development, and construction documents models for the com
a large ROl was discovered.

ose the results were, but also how few hours were used to generate the

narison, and that




BLD221644 - Sustainability Case Studies: Perkins+Will
and Johnson Controls

LEARNING OBJECTIVE

Learn how 2 companies are utilizing the Autodesk sustainability tools

LEARNING OBJECTIVE

See how Dynamo, Formit, Revit, and Insight can be best capitalized on for the Architecture 2030 Initiative

LEARNING OBJECTIVE

Understand how the Insight sustainability workflow can be used by everyone in the firm, not just a select few,
when compared to the competing products

LEARNING OBJECTIVE

Learn how “accuracy” is the new method to determine energy use intensity (EUI) to better design and build
sustainable buildings
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BUILDINGS = BIGGEST POLLUTERS + ENERGY CONSUMPTION

Buildings consume nearly half of all the energy produced in the United States
Buildings are responsible for nearly half of US CO2 emissions

Buildings 47.6%
(45.2 QBtu)
Industry 24.4%
(23.2 QBtu) Industry 21.1%
(1116 MMT CO.e)

Buildings 44.6%
(2358 MMT C0,¢)

Transportation 28.1% Transportation 34.3%
(26.7 QBtu) (1816 MMT CO,¢)
U.S. Energy Consumption by Sector U.S. CO2 Emissions by Sector
Source: ©2013 2030, Inc. / Architecture 2030. All Rights Reserved. Source: ©2013 2030, Inc. / Architecture 2030. All Rights Reserved.
Data Source: U.S. Energy Information Administration (2012). Data Source: U.S. Energy Information Administration (2012).

Source: ©2010 2030 Inc. / Architecture 2030 All Rights Reserved



to meeting the
2030 Challenge goals.




AlA 2030

500 Firms LINK

2030 DDx LINK

PORTFCOLIO

PROJECT VIEW

2016 -CC

PROJECT SUMMARY

Maola Office Site 3

Mon-Residential

INPUTS

PREDICTED

41.29

kBtu/sF

[Predicted Ensrgy Use Intensity]

BASELINE

88.7

kBfu/=f yr

[Baszeline Energy Use Intensity]

GEMERAL IMPUTS

"N\ 2030 Design Data Exchange

REPORTS

GOAL

26.6

kBtu/sf yr

[Energy U= Intensity]

BUILDIMG EMVELOPE

RESEARCH
SAVINGS CHALLEMGE
2030 = 100%: (Carbon Meutral]
53[}/ 2025 = 90%
u 2020 = B0
2014 = 60%

[Architecture 2030 Challenge]

HWVAC SYSTEMS

* ALA 2030 Commitment Regquired Input Fields

L. Input Building Specifications

Mote: Basic General Inputs are required to be saved before Building Envelope and HVAC Systems screens can be accessed

Project Mame *

Project Catagory *

Froject Phass *

Year of Occupancy

Reporting Year *

Target Certification

Office Location

Use Types *

Maola Office Site 3

Mon-Residentia | b
Concept | b
2016 v
2016 v
Select all that Apply v

Morth Bethesda, MD, United States n:-f;| ¥

Area (GSF)

Office - Large ( greater than llDlD,Dti‘, ¥ | | 2823819

@

Total: 282.4K

® ®

Project ID *

Country *

State/Provines *

Zip/Postal Code *

MaolaOfficeSite3

United States of America | v
Louisiana | v
T2

City Mew COrleans
Climate Zone 2A Hot - Humid ¥
Available ? BASELIME GOAL LPD Baseline
[Target Finder] [Mational Awg.] [2030 Challenge] | [ASHRAE 90.1-2007)
kBtu/sfyr kBtu/sf yr Whst
Yes 104 312 1L.o0
WEIGHTED 104.0 3z 100G



https://www.aia.org/pages/5031-2030-commitment-signatory-firms
https://2030ddx.aia.org/

What Is Insight?

Custom Solar (kWhim?)
-1356

678

-0
Project location: Hartford, CT
Sun study start date time: 1/1/2010 12:00:00 AM
Sun study end date time: 12/31/2010 11:59:00 PM

Cumulative Insolation

80%
650

BIM (60%)

BIM

ASHRAE VAV
High Eff. VAV

ASHRAE Heat Pump
High Eff. Heat Pump

HRAE Package System

High Eff. Package System

el

High Eff. Package Terminal AC

RAE Package Terminal Heat Pump

UsD/ft*lyr

y Summary of heating and cooling loads for spaces.
Project summary
Project Project Name
Location Hartford Brainard Fd CT USA TMY3 WMO#=725087
Lattude a7mn
Longitude -7

Load calculation summary report

Building summary

o o o
Area (SF) 50938 99
Volume (CF) 926174 38
Calculated Resuits
Peak Cooling Total Load(Btuh) 1598168 50
Paak Cooling Month and Hour 7121 151500
Poak Cooling Sensible Load(Btuh) | 153445962

Peak Cooling Latent Load(Btu/) 63720 05

Paak Heating Load(Btwh) -648694.25
Checksums

Cooling Load Density (Btw(h A1) 2623

Heating Load Densiy (Btu/(h 1)) 1065

Space Summary "OFFICE Default”
" [ Inputs | |

4.3 (Low) (High) 101.7 ) | sooss0a]

Lo p T anzezanal

Heating/Cooling



Download & Install
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https://insight360.autodesk.com/oneenergy/Landing/Download

How Is Insight Different?

https.//www.buildingenergysoftwaretools.com/

BEST
Directory

Building Energy Software Tools

|r||l:|-;|n .

Formerly hosted by US Dept. of Energy

B Whole-building Ene:

B Load Calculations

B HVAG System Selection and Sizing
B Pammetrics and Optimization

B Model Input Calibration

| Energy Conservation Measures.
B code GCompliance

| Ratings and Certificates

[ | Liility Bill and Meter Data Analysis
B Westher Data and Climate Analysis
B Building Energy Auditing

B Building Energy Benchmarking

B Lighting Simulation

B indoor Air Quality Simutation

| Life-cycle Analysis

B Detsiled Envelope Simulation

B Detsiled Component Simulation
B Solar and Photovoltsic Analysis
B Blecirical System Simulation

B Water Use Analysis

B Trzining Services

W Other

Pt
Last Software Update
Lanoge

8 l’ o
TRNSYS17

sort v Y Y

e o e

Top Rated Software >
Most Reviewed Software p
Latest Software »>

AUTODESK

s DesignBuilder

Radiance

Radiance iz a suita of pro
developed at the Lawrence Be

contributions sponsored by ISE in G

Lighting Simulation

Last Software Update: 18 September 2015 | Last Entry

Ratings wr<r e wer | Revi

TRNSYS

TRMSY'S - a component based transient simulation package.

Whole-building Energy Simulation

s for the analysis and visualization of lighting and daylighting in design. Mainly
gy National Laboratory under DOE funding. Additional development and
any and EPFL & HSLU in Switzerland.

date: 17 Movember 2017

ews 0| Add to compare

Last Software Update: 15 September 2015 | Last Entry Update: 18 July 2016

Ratings r<r o 1 or | Revi

ews 0| Add to compare

Climate Consultant

Graphically analyzed EPW climate data in dozens of different ways of particular value to designers.

Weather Data and Climate Analysis

Last Software Update: 19 September 2015 | Last Entry Update: 16 December 2015
Ratings 7 <r ¢ ¥ ¢r | Reviews 0| Add to compare

AcousticCalc - HVAC Noise Prediction Program
HVAC MNoise Source-Path-Receiver Acoustical Analysis program.

HWAC System Selection and Sizing

Last Software Update: 15 January 2016 | Last Entry Update: 01 June 2016
Ratings ¢r<r ¢ o< | Reviews 0| Add to compare

IDA Indoor Climate and Energy

IDA Indoor Climate and Energy (IDA ICE) is a whole year detailed and dynamic multi-zone simulation application for

the study of indoor climate as well as energy.

Whaole-building Energy Simulation

Last Software Update: 01 October 2015 | Last Entry Update: 05 October 2015
Ratings ¢ <r < @< | Reviews 0| Add to compare

DesignBuilder

DesignBuilder provides advanced building performance simulation tools that minimize modelling time and maximize

productivity.

Total Listed Programs:
177



https://www.buildingenergysoftwaretools.com/

How Is Insight Different?




How Is Insight Different?

Direction & Accuracy
Concept to Detail
Architect+Engineer+Client

One Model

Every Project

Position & Precision
Detailed Design
Specialist/Engineer
A Separate Model

Special Projects Only

@ - @ -l @ ) @ -l ©® -



JCI / Autodesk / MasterGraphics.aec

.
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bXML Certified
+ ASHRAE 140 validation

Johnson Controls « University of lllinois at Urbana-Champaign



JC]

THE FIRST TRIPLE-CERTIFIED GREEN BUILDING IN CHINA PAVES THE WAY TOWARD A MORE SUSTAINABLE FUTURE
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JCI headquarters, 45,000-square
meter building, sets a new
standard for green and smart
buildings, being the first in China
to receive several top global
energy efficiency awards
iIncluding:

* |[FC-World Bank Group’s EDGE
(Excellence in Design for
Greater Efficiencies) Certification

* U.S. Green Building Council’'s
LEED (Leadership in Energy and
Environmental Design) Platinum
Certification

* China Green Building Design
Label Three Star Certification.



JC| Energy Performance

Simple Mass w/ Levels
(No Glazing / Shading)

\

Overall Targeting & Constraints Mass Form Mass Form
(Incl. Glazing & Shading) Options Decisions
Wi = v 5 ’

Spaces
Materials

Etc.

LINK

Frictionless, Reliable, Scalable


https://knowledge.autodesk.com/support/revit-products/getting-started/caas/simplecontent/content/formit-revit-insight-bye-bye-sketchup-sefaira.html

JC| Energy Performance

Cohesive and Scalable

FormIt =

Understand and optimize performance throughout the design process-
Get performance feedback when you need it, not when your model is ready




JC| Energy Performance
Energy Range Paradigm with Real Time Feedback on any Model

AU Class: BLD196888-L
Better Design Insight = Better Building Performance!

AUTODESK o e g
INSIGHT 360 T

EnergyPlus

R gb XML Certified ,
+ ASHRAE 140 valldatlon

Hundreds of full whole building energy simulations automatically performed.
Providing you with an interactive range of potential design scenarios



JC | Heating / Cooling Loads Table and Visual

The heating and cooling loads In the baseline model are calculated using EnergyPlus hourly simulation
engine for design days.
Building summary

Inputs
Area (5F) 406421.03
Volume (CF) 639367200
Calculated Results
Peak Cooling Total Load(Btu/h) 6095364 .00

Peak Cooling Month and Hour 7121 16:00:00
Peak Cooling Sensible Load(Btu/h) | 5801523.50

Peak Cooling Latent Load(Btu/h) 29383791
Peak Heating Load(Btu/h) -4129501.25
Checksums e Heating Loads (W / m?) 0 Cooling Loads (W / m?*)
(graduated colors for loads) (graduated colors for loads)
Cooling Load Density (Btu/(h-ft?)) 15.00 L | [ Teaaaa—
Heating Load Density (Btu/(h-ft)) 1016 199 (Low) (High) 77.0 i e (1 2000
S Cooling Heating In the default color-coding scheme, blue indicates higher heating loads and green
Loads(Btu/h) | Percentage of Total | Loads(Btu/h) | Percentage of Total . . . . . . . .
o e ool sere s o iIndicates lower heating loads. For the cooling loads, red indicates higher cooling loads
Window 3576154 50 o867| 336637925 2803 and green Indicates lower heatlng loads.
Door 0.00 0.00 0.00 0.00
Roof -768840.94 -12.61 -780564 .94 -13.46
Partition -1016701.31 -16.68 | -1016701.31 1753
Floor -509786.25 -8.36 50075912 -8.63
Infiltration 257194 .95 4 22 212966.80 3.67
Ventilation 0.00 0.00 0.00 0.00
Lighting 2447163.25 4015 2422644 .50 4176
Power 218191400 3580 2168716.25 37.38
Feople 80588275 13.22
Other 0.00 0.00 0.00 0.00
Total 6095364.00 | 100.0 5801042.00 | 100.0



JC| Findings

Building Form Benchmark Comparison Benchmark Comparison
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JC| Findings

Building Form

Benchmark Comparison
kKWh/m?*/yr
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ASHEAE Heat Pump

High Eff. Heat Pump

ASHREAE Package System
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ASHRAE Package Terminal Heat Pump

HVAC Types

PV - Surface Coverage
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AUTODESK

JC| Energy Performance INSIGHT 360"

o B e O

.~ Model Name Cost Max (USD / fi2 / yr) Cost Mean (USD / ft* / yr) Cost Min (USD / ft2 / yr)

Design/Development:

Model Comparison "

| S '/

11.2215.82 " | 11751632

| 915|565 928|578
8.4 9.02 -~ 7.53 - 7.69
USD/m2/ yr USD fm?*/ yr USD fm3/yr USD/m?*/yr

T

-~ p ol

21922600_JCI_ARHQ_SD Model_2018 21922600_JCI_ARHQ_DD Model_C_2018 21922600_JCI_ARHQ_DD Model_E_2018

21922600_JCI_ARHQ_SD Formlt Model...

k | ‘E 02_SHA Example

Rectangle Sloped

vy 01_SFA Example 9.3b 1.58 0.3

Rectangle Shape :BESiC | E)E.'Sign

Energy performance—as a range




JCI — Summary
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Perkins + Wil

Converting existing Grasshopper, Rhino, EnergyPlus, Ladybug, Honeybee, and OpenStudio workflow

The workflow that is shown is based on a Perkins + Will relocatable classroom building (Sprout Space).
Goals This was first presented at the ACADIA conference by John Haymaker called “Design Space
Construction”

* Alternative Generation

* Minimize Energy Consumption
*  Maximize Daylight

» Maximize View Quality

* Sprout Space LINK

 acadia Conference LINK

P RO I Insights / Autodesk / Perkins+Will / MG-aec Project
: " : : o
o & i g @ o 0 @ ¢ o T s
a2 24; 15 12 s 30 30 12 10 ’ ‘ -10.21-10.2 -9.861-9.86
o 18 % i 8 20 o 2 08 . 0l 8 o UsD/m?/yr USD / m? / yv
Director of Research AN TA R RN B SR ER? C I F =
= { ) a 2 0 0.4 0.4 a6 : 0.4 4 B : .
@ \! % 1 i 02 02 03 A 02 . 2 *
104 W 0 0.0 04 0 0 0.0

O Perkins+Will Q
SSG_Design-5 SSG_Design-4
2013 — Present =« 5 yrs L -
John Haymaker - 1s d = =
Educator, Researcher, Technologist Greater Atlanta Area S ’ ’ Bt ’
Perkins+Will « Stanford University B l/ 5 -/ 5 /

SSG_Design-3 SSG_Design-2 SSG_Design-1


https://bernalm.gitbooks.io/design-space-construction/content/
http://2017.acadia.org/workshops.html

Perkins + Wil

Dynamo, Fractal - Informed Decisions about Designs

» Rapid design iteration and broad interoperability

 Lightweight scripting interface
» Fractal — Automating "What If" Decisions
» Sprout Space: 9.5 million Design Alternates

Alternative Generation LINK

Sprout Space Fractal LINK

<Click here to edit the group title>
Number of Keys
200.000 >

Corridor Width

10.000

€]
Wi Eﬁt GLIZ%F._trD ngt. dg f;F#Key Average .. GS INPUT NS
112,00 a4y n u
. AE0 25,000 - o 3 U nit WIdth
60 v o WIDTH(NUMBER)

L e o

" . Qo e NTERSECT RY i -

102,00 u
400 10603 100,00 LENGTH BAR ) 4] Unit LEFIgth
BAR 20, >
| g s = e 000
RY l
OOOOOOOOOO RS 4 '—' # Units on Start Bar
N : : U S S
- ' |
| |
BUDGET COST /
l ‘ L | &= o
‘ 1 k 1 1 l 3 saved l (>
! 43 desi A
l l w (| w ! . N goeTs Start Bar Rotation
O |
k

Building Maker LINK



https://www.fractal.live/login.html?returnurl=share/58fa7953138e7a551f3f2275
https://bernalm.gitbooks.io/design-space-construction/content/design_alternatives.html
https://www.fractal.live/share/5a74b241179dcd7fa7442711
https://www.fractal.live/share/59790fb1b274ef7a7a4d6dea

Perkins + Wil

Fractal to Revit Mass to Building Elements

Goals

 Revit Centric, didn't want to use Formlt
* Energy Consumption

* Daylight

* View Quality

 Solar Analysis \
+ Insight LINK &

N\



https://insight.autodesk.com/oneenergy/Insight/41751

Perkins + Wil

View Analysis

The Direct Line of Sight (DLS) that calculates the percentage of the floor area of the building with exterior view

The Dark Areas

The extent of glazing, as viewed in plan, is used to determine the 'areas with
no views'. This concept is taken from LEED 4.0:

"Achieve a direct line of sight to the outdoors via vision glazing for 75% of all
regularly occupied floor area. View glazing in the contributing area must
provide a clear image of the exterior, not obstructed by frits, fibers, patterned
glazing, or added tints that distort color balance."

Room

63 of 451 = 86.03% With View

The method that calculates the floor area, is taken from LEED 2009 IEQ A
Credit 8.2 Daylight and views. In this method, the plan view angle through

the glazed area considers the actual wall thickness for punched windows. In D
plan, two diagonal lines are drawn, one connecting the exterior left wall
opening corner to the interior right wall opening corner, and the other Room

connecting the exterior right wall opening corner to the interior left wall 64 of 468 = 86.03% W.ith Vie

opening corner. This is done for each glazed opening. These two diagonal H A

irectiline,of{Site

lines are extended towards the interior. Wherever diagonal lines of adjacent
windows intersect, the area contained within these diagonal lines and the
associated wall or walls is regarded as an 'area with no view' or dark area.
The DLS indicator of this case study is 0.830265, or 85%, which is above the
recommended reference of 75.




Perkins + Wil

View Analysis

Quality View (QV) that calculates the percentage of the area that
allow the view of some relevant elements of the landscape.

DLS assures people can see out of the building, but this says nothing about
the quality of that view. The QV indicator is inspired by the Quality View
definition in LEED V4. It is based on a two-dimensional interpretation of the
building. It represents a 2D viewing angle from each sampled view point
Inside the building, as it would be represented in a section, and computes
the intersection of these 2D fields with relevant elements of the landscape,

see Figure 3.0/ 3.7.

For the purpose of this case study, the triangular meshes representing the
2D viewing angles are used to intersect elements in the context model of
two buildings masses of visual interest. When an intersection is found, it is

Direct{Line,of{Sight{Data

counted towards a quality view area, represented as a blue area on the 4 » | & | ¢ 1 ° | : |
center of the space. This method requires a mesh representation of the 2 Room DarkArea  RoomArea Percentage with View
. . . . 3 Room 1 B81.24487918 4337777778 82
relevant elements of the landscape. The QV indicator of this case study is . Room 2 81.63543519 452.8888853 22
0.237862 that corresponds to almost 24% of the floor plan area of the ' _ _
building QualityofAViewData
4 A | 8B | c | o | 2 |
1
g Room Area with View Room Area Percentage with Quality View
3 | Room 1 32 433.7777778 Fi
4 | Room 2 34 452.8888889 Fi
3
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Lighting Analysis

The daylight simulation calculates the daylighting quantity and quality within the spaces of the building. This
analysis calculates the Daylight Factor - the ratio between the interior and exterior illuminance levels of natural
lighting. This plug-in provides “LEED IEQc8.1 2009” and "LEED v4 EQc7 opt2” results for most models in less than
15 minutes once the analysis Is started.

Lighting Analysis Results-Level 1 (LUX)

Lighting Analysis Results-Level 1 (LUX)

ﬂﬂﬂﬂﬂ

Analysis Results (1) v Edit Type
Data
Analysis Configuration

Data Range

Description
Visibility

Results Visibility | Edit... ;
Owerall Legend

Show Configuration Mame
Show Description

<_Lighting Analysis Room Schedule=

LEED v4 EQc7 opt2 Whole Building Results: 16315 Grevillea Ave, Lawndale, CA 90260

9am: 1% within & 3pm: 0% within thresholds

Overall Legend Text 1/4" Arial
Solar Values (Wim2): 921 9am GHI: 486, DNI: 641, DHI: 89 & 9/21 3pm GHI: 454, DNI: 619, DHI: 88
A B [= D E F G | W | 1 | 3 | K | L M | N | © P | a | R
Sam threshold results Jpm threshold results

Include In Automated within threshold above threshold below threshold within threshold above threshold below threshold

Level Mame Mumber Area Daylighting Shades % i Area % i Area % i Area % i Area % 1 Area % | Area
Level 1 Room 1 434 5F |:| 2 T5SF 99 427 SF 0 0 SF 1 Z25F 100 432 S5F 0 0SF
Level 1 Room 2 453 5F |:| 1 3 SF 95 448 SF 0 0SF 0 Z5F 100 451 SF 0 0=k
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Solar Analysis

Insight Solar Analysis provides in context solar radiation analysis results to help you track solar energy

throughout your design. Insight Solar Analysis with Revit uses the Perez Solar Model. For solar analysis studies
you can use a conceptual mass, detailed building element model, or even a hybrid of the two.

This model is used by the National Renewable Energy Lab (NREL) and their PVWatts® tool. Results from Insight Solar Analysis

have been validated directly by NREL and findings conclude that differences between the results were less than 1% for
surfaces oriented horizontal, east facing vertical, and south facing with latitude tilt angle.

Solar Analysis ? X

Study Type: [Sdaaugy-wpv - &

Surfaces: [N Roof Bxdenor Surfaces v | Y
Resuts

PV Energy Production ®

__ 36,394 vomves i add
$5.458 energy savings a &' Updat
M § e |

11.0 years payback

Solar Energy (kWh/m?)
288

(o= |

It's important to note that Revit uses a variety of
weather data for analysis, not just typical

250 -

meteor0|oglca| year (TMY) data When Project location: 16315 Grevilleaz:\:e, Lawndale, CA 90260
comparing Insight Solar Analysis results to e
those from other tools, consider weather data rfx I sz rergy

sources and varying calculation methods when S‘;:';.w:j - L)

comparing results. 83,939 e

$12.591 energy savings
Buldng Energy OF st

54% dlSSlSSRWh/sw
13.1 yoars payback

ﬂaﬁ |
¢




Perkins + Wil

Louver Analysis
Below is an example of using the “user selection” option to select the inside floor surface to see how the "Model

In-Place” shade device is affecting that surface.

Study Type: |Custom v|| & /
Surfaces: | <user selection> v & :
Currently some firms use curtain mullions to represent shade R ik onie Custom Solar (KWh/m?)
devices but if you are wanting to see how the solar analysis is S | pais
affecting the interior surfaces that process won't work. Hopefully a iR |||
. . . . Results Settings 459
future release will fix this but for today we will need to use a | ———|
"Model In-Place” component to represent the shade device. o [t B .
Project location: 16315 Grevillea Ave, Lawndale, CA 90260
Sun study start date time: 1/1/2010 12:00:00 AM
Sun study end date time: 12/31/2010 11:59:00 PM
Cumulative Insolation
Solar Analysis X . /i
/
Study Type: |Custom v ]
ST O < s selection> NI
N Custom Solar (kWh/m?)
VI el = | TS
SgdGV sr:tj:jected i ‘ %, /
Am to 12/31 sunrise to sunset J ; — ?S _/
Results.SettinTs | | — — '| 459 - %
Style; |Solar Analysis Defauit =] |
Export: [Insolation csv v E
=

Project location: 16315 Grevillea Ave, Lawndale, CA 90260
Sun study start date time: 1/1/2010 12:00:00 AM
Sun study end date time: 12/31/2010 11:59:00 PM

Cumulative Insolation
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Analysis Visual Styles

For all analysis types, default analysis display styles are used to visua
the respective tabs. Adding values associated with s

and “Legend” in

ize results. Control the “Settings”, "Color”,
necific colors will allow you to highlight

[ ] [ ]
specific thresholds PR
4 5
St!fIES Cotti '4 }r
P’°pemes X |Enter Search Words Q| =Uings | Color | Legend 1390 J},‘- J‘”“‘h-_,____h
Settings for markers with text +31 5 L\X
Lighting Analysis Default ﬁ < <96 9 f/
3D View - Lighting Analysis Ecotect Style 0-100fc Marker 942
Lighting Analysis IDL Style 10-500fc Shape: Cirde s /
o Lighting Analysis Pass or Fail Style f4 5
3D View: 3D Shading Device o| £8 Edit Type i PSS Dispiy St B Lightng Analysis Radiance Stle 0-100fc e n sheetsize unfs): 137
: ) Lighting Analysis Rendering Style 0-100fc i
Graphics A r Lighting Analysis SDA/ASE Detail Style Text Annotation
View Scale 1/8" = 1'-0" - (® Colored surface Lighting Analysis SDAJASE Validation Style TextLabels onMarkers | show Al
Scaleva|ue1 96 Lighting Analysis Solar Access ASE Style Text Type (size, font, color and background):
i ——— e ST — Lighting Analysis Solar Access Hours Style 1 .
Detaillevel  Medum @ 5676 0 psyars v st Lghting Analyss Solar Access Hours Ste 2 3152 A
Parts Visibility gShow Original P k. 1234 Solar Analysis Annual 200kwWh Rounding: Rounding increment:
Visibility/Graphics Overrides | Edit... | Solar Analysis Annual 500kWh ' 1 decimal place v| 01
e oA e A OO TSP TO YOS YOTSF PP ROTOTOPRSORre . Solar Analysis Annual Insclation
‘ Graph'c D'sp'ay Optlons eeeeemreend Edit... E i N O Diagram with text Solar Analysis Annual PV Energy
Discipline Coordination i Solar Analysis Daily 2kWh
Show Hidden Lines By Discipline 5 5°:af ‘*”a:‘f“ Da‘:ﬁ* *‘:fhh
Default Analysis Display Style  CEmepERy (L) /I O vectors vith text Solor Aralysis Default
Analysis Display Settings | Edit... s iR Solar Analysis Default pts
e s e st iioseue e smmmpssserd Solar Analysis Hourly 200Wh
ekl nctn Metetiiehl Q O Deformed shape Solar Analysis Hourly 500Wh
Solar Analys Default ~ ‘ Solar Analysis Hourly 1000Wh
glar Analysis Default pts Solar Analysis Markers - Jarod
x — 00 OO : Solar Analysis PY Payback Period <
@ . @ lj =" °° A i ¥ — oo QOg
: | Enter new name here O Y = 5o oo
Properties<< I No Sth e oK Cancel | Properties< < | Mo Style | Ok | | Cancel |
H ©- s Y v1.0.0.21 Shade Device Analysis Results.csv - BExcel
O | h b d ° . Results Settings
nce results have been generated in your o i oo S
° . . '“'D Ié‘x;,(:ut Calibri -mn AN == R Style: |Solarﬂnalysi5 Markers - Jarod v”:' @ Normal Bad Tl Neutral
E Copy ~ = \
P . AL ==z 2 sl [Insolation csv I F T y.. [lmput ] Li
3D view, you can export analysis point SIS IRERENES IR 3) 3o XTI ooy BRI s
Clipboard P Font ] Algnment P Mumber L Styles
[ ] °
L35 * =
location and associated data as a CSV. The f
A | B | c | D | | F | G | H
° ° 1 |Source Date Time Model Type Study Average Insolation Value Total Study Surface Area Total Study Insolatic
re S u t I n g W I p rO u C e a S u I I I I I l a ry O t e 2 |Revit 2016 3/9/2018 2:28 PM SSG_Design-1_Solar Analysis.rvt  Cumulative 70.28638151 96.247508 67€
3
° o ° ° o ° 4 |Analysis Surface Parent object type Category Parent object ID Average Surface Insolation Value Surface Area Total Surface Insolation Value
simulation and list values of individual s e o =
5]
° ° ° ° ° ?: Analysis pointindex  Insolation value Parent surface point x pointy pointz normal x normal y
analysis points and their location in the 4 L e v o ° :
y p 9 | 2 4.467899414  -840939580 29.98786914 17.74238976 0 0
10 | 3 4728354492 -840939580 2998786914 14.63127865 ] o
m O d e | 11| 4 7.204072266 840939580 2998786914 11.52016754 ] o
. - N o o am -
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Converting existing Grasshopper, Rhino, EnergyPlus, Ladybug, Honeybee, and OpenStudio workflow

The workflow that is shown is based on a Perkins + Will relocatable classroom building (Sprout Space).
Goals This was first presented at the ACADIA conference by John Haymaker called “Design Space
Construction”

* Alternative Generation

* Minimize Energy Consumption
*  Maximize Daylight

» Maximize View Quality

* Sprout Space LINK

 acadia Conference LINK

P RO I Insights / Autodesk / Perkins+Will / MG-aec Project
: " : : o
o & i g @ o 0 @ ¢ o T s
a2 24; 15 12 s 30 30 12 10 ’ ‘ -10.21-10.2 -9.861-9.86
o 18 % i 8 20 o 2 08 . 0l 8 o UsD/m?/yr USD / m? / yv
Director of Research AN TA R RN B SR ER? C I F =
= { ) a 2 0 0.4 0.4 a6 : 0.4 4 B : .
@ \! % 1 i 02 02 03 A 02 . 2 *
104 W 0 0.0 04 0 0 0.0

O Perkins+Will Q
SSG_Design-5 SSG_Design-4
2013 — Present =« 5 yrs L -
John Haymaker - 1s d = =
Educator, Researcher, Technologist Greater Atlanta Area S ’ ’ Bt ’
Perkins+Will « Stanford University B l/ 5 -/ 5 /

SSG_Design-3 SSG_Design-2 SSG_Design-1


https://bernalm.gitbooks.io/design-space-construction/content/
http://2017.acadia.org/workshops.html

How To Get Started

Best Practices to get started with Insight

o Check Energy Analysis iS R Autodesk Revit 2019 - Mot For Resale Version - Proje

bI d Architecture  Structure  Steel  Systems  Inset Anncotate  Analyze  Massing & S5ite Collaborate . View  Manage  Add-lns  Quantification  Site Designer
enanile
=] ¢y | Recent Documents >

By Ordered List -

Options

Configure

| 3 Tools and analyses:
| - :
= Steel tab and tools A
21922600_JCI_ARHQ_5D (=] raphics i Structural analysis and tools
3 Model_2013.nt Systems tab: mechanical tools

Hardware

21922600 JCI_ARHQ _SD - Mechanical analysis tools

Model_2018.nt File Locations Systems tab: electrical tools
21922600_JC]_ARHC. DD | - Electrical analysis tools
Model_C_2018.rvt Rendering Systems tab: piping tools

- Piping analysis tools

55G_Design-1_Solar Analysis.nvt Check Spelling ")

B A L o = M T I i e | ]

' .
55G_Design-1_Quality View.rvt SteeringWheels Energy analysis and tools hd
_Design-1_Daylight.rvt (=] ViewCube Keyboard Shortouts: Customize...
' =)
Macros Double-click Options: Customize. . .
rod.schultz@mg- = Tooltip assistance: | Mormal e
b

Enable Recent Files page at startup

Location Create Generate Optimize
Options Exit Revit Energy Madel Settings  Conditions

Energy Optimazation




How To Get Started

Best Practices to get started with Insight

&V Location I'., Optimize _!—: F‘E’ ‘i:]

.ﬂ. Create Energy Model

Energy | Heating Lighting Solar
L2 Generate Settings] Cooling

Energy Optimization Insight

* Check if you have the plugin OR

download and install o
Or Go to: https://insight.autodesk.com

Pre-requisites: INSIGHTS LEARNING “f SUPPORT
Revit 2016 R2 : : DOWNLOAD
Revit 2017 Download Revit 2016 Plug-in

b RELEASE NOTES

SUPPORT FORUM

e Revit 2016 R2 Installation Instructions
e Revit 2016 R2 Download

Download Revit 2017 Plug-in

Recommended Browsers:

e Chrome Download Revit 2018 Plug-in

e Firefox
e Safari

Better Building Performance

Download Revit 2019 Plug-in



https://insight.autodesk.com/

How To Get Started

Best Practices to get started with Insight

* Check you have entitlements
(and cloud credits for Lighting
Analysis)

Go to: https://manage.autodesk.com

{\ AUTODESK. ACCOUNT  PROFILE =~ MANAGEMENT

PRODUCTS & SERVICES

I Insight - Energy Analysis
Included
All Products & Services

Product Updates

I Insight - Green Building Studio
Trials Included

I Insight - Lighting Analysis for Revit
Included

For Lighting Analysis Only:

&\ AUTODESK ACCOUNT  PROFILE ~ MANAGEMENT

Quick links v

REPORTING Cloud Services Usage

Download & Install _
Cloud Services Usage

Network License Manager Individual Cloud Credits @

( My cloud credits )

Indvidual Usage ——

> As an assigned user you get  >7sed 73 Remaining

What's new in Account 100 individual cloud credits



https://manage.autodesk.com/

How To Get Started

Best Practices to get started with Insight

1. ALWAYS set model to ‘Use
Conceptual Masses and
Building Elements’

B Energy Settings X | M Advanced Energy Settings by

Parameter Value

Parameter Value

Mode e N Uze Conceptual Masses and Duilding [RgIIIES Target Percentage Glazing D%
. . GroundPlane ~ ~ReverT | [TergetSilHeight R
2. Start with the default Analytical P | |ProectPhase Dlew Co ON e | |GG ISShAdEd
- Analytical Space Resolution (1" 6" | | | Shade Depth I'6 -
S pace an d S u rface R eSO I utl O n - AnalﬁlcalSurFECEHESDMtIDn -I" ...... Targetpercentagemqfhghts ......................... ﬂ l}E ...........................................................................................................

Perimeter Zone Depth

Perimeter Zone Division

Other Options

4. ‘Advanced, Options: ..................................................................................

How do these settings affect energy analysis? Cutdoor Air Information Edit...

a) Set Building Type

b) Room/Space Data

Schematic Types

Detailed Elements

c) Disable Detalled Element
Material Thermal Properties

How do these settings affect energy analysis?




How To Get Started

Best Practices to get started with Insight

Ceilings
Columns
Curtain Panels
Curtain Wall
Mullions

Doors

Floors

Mass

Roofs

Shaft Openings
Site:; Pads
Structural Columns
Walls

Windows

1' Create a new 3D VIeW and Visibility/Graphic Owverrides for 30 View: Energ
Isolate key architectural
elements used

Model Categories  Apnotation Categories  Anal

+'| Show model categories in this view

2. Disable unnecessary elements Filter ist: | Architecture
(optional but faster processing)

Visibility T
Ines

3. LINK T e

Set to Non-Room Bounding

AN N NN Y Y N N N U N N

The purpose of the view is to enable a visual check.


https://www.linkedin.com/pulse/best-practices-getting-started-autodesk-insight-jarod-schultz/

How To Get Started

Best Practices to get started with Insight

I Wyaghts comgre v x
“ C O @ s g ansdeh com roesear gy v

I AUTODESK INSIGHT INGIGHTS LEARNING =  SUPPORT

* ‘Uncategorized’ vs ‘New Insight’

—

* Model Menu — Rename, Move etc.

* Use Energy Cost or Energy Use
(EUI)?

* Benchmark Comparison

* The '‘BIM’ Setting and Energy Range
Paradigm

» Explore Opportunity & Embrace
Uncertainty!

» Use Scenarios and Scenario |
Compare -~ o =

» Use Model Compare — Settings, o New Models go to ‘Uncategorized’ by Default
Members, Comments & Scenarios

o Use ‘New Insight’ to Store as Required e.g. by
- Export options incl. AIA 2030 DDx Project or Design Stage



How To Get Started

Best Practices to get started with Insight

* ‘Uncategorized’ vs ‘New Insight’
* Model Menu — Rename, Move etc.

* Use Energy Cost or Energy Use
(EUI)?

* Benchmark Comparison

* The '‘BIM’ Setting and Energy Range
Paradigm

» Explore Opportunity & Embrace
Uncertainty!

e Use Scenarios and Scenario
Compare

* Use Model Compare — Settings,
Members, Comments & Scenarios

* Export options incl. AIA 2030 DDx

Benchmark Comparison

Building Form kBitw  ft* / yr
HH 103.8
—
—
[—
-
=
=
/
-
/
=
JESEEEEEEEE N,
Cost is More Tangible and Re| = ARCHITECTURE 2030 o o1
1 ssmmmmmmEs -
Actual Value to the Building 29 8



How To Get Started

Best Practices to get started with Insight

* ‘Uncategorized’ vs ‘New Insight’
* Model Menu — Rename, Move etc.

* Use Energy Cost or Energy Use
(EUI)?

* Benchmark Comparison

* The '‘BIM’ Setting and Energy Range
Paradigm

» Explore Opportunity & Embrace
Uncertainty!

e Use Scenarios and Scenario
Compare

* Use Model Compare — Settings,
Members, Comments & Scenarios

* Export options incl. AIA 2030 DDx

4
v

v
v

v
v

Cost +/- (USD)

0.5

Z 'Full Range / Unknown'’
e
- 'High Performance Range'’
Oe.
». : ‘Mid Performance Range'’
| S
3 s ‘Low Performance Range’
: L
-
‘leg
i Other Single Point
.\Q B N
B 2 New ‘BIM'
o Al -

Use a Range




How To Get Started

Best Practices to get started with Insight

A ‘Scenario’ is a Saved Combination of Factor Settings

IR -~ .

£ - ) 4 . y verr I PEATLHAE, R INSIGMTS  LEARMIBG =  SUPPORT © ] l IAM MOLLOY =
* 'Uncategorized' vs 'New Insight / S

o Vodi - Insights / Insig... =
* Model Menu — Rename, Move etc. / e Model Comparson
- Use Energy Cost or Energy Use v '
(EUI)?
» Benchmark Comparison /

* The '‘BIM’ Setting and Energy Range /
Paradigm

« Explore Opportunity & Embrace /
Uncertainty!

» Use Scenarios and Scenario / ——
Compare
_ o Units, Currency, Utility Rates, Sorting
* Use Model Compare — Settings, / .

Members, Comments & Scenarios o Share Insights (by email) and Commenting

» Export options incl. AIA 2030 DDx €) Apply Scenarios to Models



How To Get Started

Best Practices to get started with Insight

* ‘Uncategorized’ vs ‘New Insight’ / 1351 wo suwonr = @ [l wensocior -

/ 1 ) UYL - |

* Model Menu — Rename, Move etc.

* Use Energy Cost or Energy Use / A B Contguraten
(EUI)?

03 Dv

» Benchmark Comparison (

° 1 J . JEEEEEE NN NS NN NN NN NN EEEEEEEEEEEEEEEEEEER L
The B_lM Settmg and Energy Range ( = Email 2030commitment@aia.org -
Paradlgm : _ for your firms key (free) :

) I;"' F‘ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

« Explore Opportunity & Embrace (

Uncertalnty! - Move m 2030 DE"EigI"I Data E:u':hange
. romecase [ eem ] eomeecs
. . Retrofit Anal

» Use Scenarios and Scenario / |

Compare | . | B WS B I
" .:. Export Table Data IEF':-a T T

* Use Model Compare — Settings, ( s e

Members, Comments & Scenarios = [ Reporttomadx T | e

» Export options incl. AIA 2030 DDx ( B ookt p—
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