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Insight Lighting Analysis Help

This guide covers the Insight Lighting Analysis with Revit 2017 workflows available with
Insight plugin v3.0.0.

Additional Revit support.


http://help.autodesk.com/view/RVT/2017/ENU/

About Insight Lighting Analysis

Insight Lighting Analysis with Revit provides in context daylighting and lighting analysis
results and automated scheduling to help you document light levels throughout your design.
The plugin provides automated settings for specific study types, as well as customizable

options. The following analysis types are currently available:

Analysis Type
llluminance Analysis

Daylight Autonomy
(SDA preview)

LEED 2009 IEQc8
opt1

LEED v4 EQc7 opt1

LEED v4 EQc7 opt2

Solar Access

Description

Full custom control over date, time, threshold, and analysis
plane height

Sample calculation for LEED v4 EQc7 opt1 (sDA &
ASE)Reduced cost & calculation time

Automated settings for LEED 2009 IEQc8 opt1 settings

Automated settings for LEED v4 EQc7 opt1 (sDA & ASE)
settings

Automated settings for LEED v4 EQc7 opt2 settings

Customizable hours of sun study

Insight Lighting Analysis with Revit leverages the A360 Rendering service, a cloud based
rendering service, to provide quick and accurate lighting analysis results. The diagram below

represents how Insight Lighting Analysis with Revit works.


https://gallery.autodesk.com/a360rendering

9A36D Rendering

AUTODESK
REVIT 2017

Results returned in Revit:
+  Illuminance levels
+ Incontext analysis planes
+  Automated schedules

Define the following in Revit:
Maodel geometry
Location

Material definitions
Room parameter

{\ AUTODESK



Requirements

Insight Lighting Analysis is supported for Revit 2016 and above. More recent versions of
Revit will often feature more functionality. Refer to thelnsight Lighting & Solar Analysis
Forum for available versions and functionalities.

Access requirements for using Insight Lighting Analysis with Revit:

¢ Autodesk Revit 2016 or above

e Most recent Insight plugin

e Access to a Revit, Building Design Suite, or AEC Collections subscription

e Cloud Credits if conducting larger analyses

e Proxy Settings: Here is the list of proxies and ports that should be opened to allow
unhindered use of Rendering and Lighting Analysis

o *.akamaiedge.net
o *.amazonaws.com
o *.autodesk.com
o *.google-analytics.com
o *.cloudfront.net
o * getsatisfaction.com
e Firewalls should allow ports 80 and 443 to everything if possible.

e Domains
o api.autodesk.com
o metering.autodesk.com
o raasZ2.autodesk.com
o rendering.cloud.autodesk.com
o rendering.360.autodesk.com

Learn about model requirements here.


https://forums.autodesk.com/t5/lighting-solar-analysis-forum/bd-p/19
https://insight360.autodesk.com/oneenergy/Landing/Download
https://knowledge.autodesk.com/customer-service/account-management/subscription-management/subscription/cloud-services/autodesk-360-cloud-credits-faq

Workflows

Regardless of the type of analysis you wish to do, to get started with Insight Lighting
Analysis with Revit, you should:

1. Install the most recent version of the Insight plugin. Find out which versions are
available here.

2. Prepare your model: Set the project location and select a weather station. Define
surface reflectivity and glazing material properties.

From there you will be prepared to complete any of the workflows outlined.


https://insight360.autodesk.com/oneenergy/Landing/Download
https://forums.autodesk.com/t5/lighting-solar-analysis-forum/bd-p/19
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/Revit-Analyze/files/GUID-85FA464E-D604-4242-9711-6183A5EF7F0A-htm.html

Overview

This video shows a quick overview of Insight Lighting Analysis: Autodesk Insight Lighting
Analysis.

Open a building element model in Revit. Note that for lighting analysis studies you must use
a building element Revit model. A conceptual mass model will not work. Also be sure to login
to your A360 account. Lighting analysis consumes Cloud Credits, so Revit will need to be
able to access your A360 account to complete the analysis.

For new projects, make sure that your location is set and a weather station is selected.

From the Analyze tab, select Lighting from within the Insight panel. The Lighting command
is a separate plugin you can download from here.

&% Location [-. Optimize F@- @

* Delete Energy Model
oy Energy | Heating |Lighting | Solar
I Generate Settings | Cooling

Energy Optimization Insight

The first dialog that appears provides resources and best practices for conducting a lighting
analysis study. These best practices are not required, but will help you achieve more
accurate results. Select Continue.

Next, you will have the option to run a new analysis type or recall previously saved results.
Select Run New Analysis and then Go.


https://www.youtube.com/watch?v=vbUeY-BHjW0&index=11&list=PLU-TfPimPH1RPWAQpXCfWUAe0Qc4Ij9dp
https://knowledge.autodesk.com/customer-service/account-management/subscription-management/subscription/cloud-services/autodesk-360-cloud-credits-faq
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/Revit-Analyze/files/GUID-85FA464E-D604-4242-9711-6183A5EF7F0A-htm.html
https://insight360.autodesk.com/oneenergy/Landing/Download

Overview

Select Analysis

select a new or past analysis

=Run New Analysis=

The Lighting Analysis in the Cloud dialog box will allow you to control your study settings.



Lighting Analysis in the Cloud ﬁ

Select Analysis Type £t @ (7]

For best results, follow the best practices checklistin Help

Analysis:  llluminance Analysis A -

Lewels: All B H

Environment

Lacation: kanchester, NH

Date/Time: DDefine Environments in Analysis Settings E

The following enviranments are defined
8-21 Ypm - GHI: 0, DN 0, DHI: 0
9-21 Jpm - GHI: 192, DML 308, OHI: 47

lluminance Settings

Threshald: Lower: 300 Upper. 3000 Lux -
Analysis Plane Height: 30 inches above floar 0
Thresholds are used for results in Room and Floor Schedules

Cloud Credits
Fesolution: 12 inch grid -
Fequired: 18 Credits e
Avsailable: Unlimited

[ ] Email: when complete

IO e| otart Analkysis H Cancel l

L

A. Analysis allows you to select between different study types including:

Analysis Type Description
. . Full custom control over date, time, threshold, and analysis
llluminance Analysis )
plane height
Daylight Autonomy Sample calculation for LEED v4 EQc7 opt1 (sDA & ASE),
(SDA preview) Reduced cost & calculation time
éggD 2009 IEQc8 Automated settings for LEED 2009 IEQc8 opt1 settings

LEED v4 EQc7 opt1 :
settings

Automated settings for LEED v4 EQc7 opt1 (sDA & ASE)

LEED v4 EQc7 opt2 Automated settings for LEED v4 EQc7 opt2 settings

Solar Access Customizable hours of sun study



B. Select which Levels you would like to visualize results for. Drop down the menu, and
double click on your selection. To select multiple levels, hold down SHIFT, select the levels,
then click outside of the drop down menu.

Note that Cloud Credit costs are tied to floor area included in the analysis. Learn more about
Cloud Credit costs.

C. The Environment settings include Location and analysis time or range. The Location
specified for the Revit project is what will be used for the analysis. The date and time
settings are automatically populated for LEED analysis types, however if you select
llluminance Analysis or Solar Access, you have the ability control your settings.

D. llluminance Settings are also automatically populated based on LEED criteria, but can be
manually controlled for /lluminance Analysis and Solar Access studies.

E. Resolution includes two analysis grid sizes; a 72 inch grid and 12 inch grid and also
drives cloud credit costs. For some analysis types, these grid sizes are preset and cannot be
edited.

Note that Cloud Credit costs are tied to analysis resolution. Learn more about Cloud Credit
costs.

F. Select Start Analysis to begin the simulation. Cloud credits will not be charged until the
analysis is complete.

After selecting Start Analysis, the model geometry will be uploaded to the cloud rendering
engine. Do not close the project or Revit during this process.

Once the model is successfully uploaded to the cloud and the project is saved, it is okay to
close the project or continue working in Revit. Note that any changes you make to the model
geometry or material settings will not be reflected in your analysis results, as the model has
already been uploaded for analysis.

You can check the progress of the analysis by initiating the plugin again, and using the drop
down menu to find in progress analyses.



Overview

Lighting Analysis in the Cloud M

Select Analysis £ @ €

select a new or past analysis

Solar Access Processing 16/16 floor grids V]

vi3.0.0.0

L A

Revit will notify you once the results are ready. Accept or Decline the cloud credit charges
at this point. It is recommended you also save the project after accepting the charges, so
you will be able to recall the lighting analysis results after exiting Revit.



-

Lighting Analysis in the Cloud

The LEED v4 EQc7 opt 2 run submitted 12-Dec-16 2:41 PM
is complete for project:
AdvancedSample_17.rvt

16/16 floor grids succeeded

Cloud Credits Required: 5
Cloud Credits Available: Unlimited

% Accept, Update and Save Project

Account will be debited the required credits and Project saved.
Results will be available to generate from the Analysis List.

< Accept and Update

Account will be debited the required credits.
Results will be available to generate from the Analysis List.

< Decline

Results will not be available until account is charged.
This dialog can be accessed from the Analysis List,

L

Open the _Lighting Analysis Model View under 3D Views (or any other 3D view). Note
that any “_Lighting...” views are automatically created to easily access results in plan, 3D,
and as a schedule. Analysis results will populate in whatever 3D view is currently active.

= 3D Views
. 03 - Floor Public - Day Rendering
.03 - Floor Public - Might Rendering
- Balcony View
Building Courtyard
- From Parking Area
i - 43D}

From the Insight 360 panel select Lighting to access your analysis results. This time, select
the results for the analysis that has been completed and select Go.




g T I '

Lighting Analysis in the Cloud L 28
i 4
Select Analysis X
select a new or past analysis
LEED w4 EQcY opt 2 (high) Generate Results - 11/22/16 11:18 V]
Eo l | Cancel |

L A

You'll be prompted with a dialog box with a summary of your results. If you are doing a
LEED type analysis, then the amount of achievable points will also be included.

-

Lighting Analysis for Revit - Results Summary | X )

LEED w4 EQcY option 2 0 Points
For all Rooms Included in Daylighting
200 prm - 5E% Passing

Equinox

GHI: 360, DM 553, DHI: 83 YWm?2

26% hbelow threshold
18% abowve threshold wio shades h

9:00 am - B0% Passing
Equinox
GHI: 457, DM BZB, DHI: 87 Wim?2
29% below threshald

15% ab threshald wio shad
abowve threshald wio shades

L A

Use the Section Box to view the results in 3D or open the corresponding “_Lighting” floor
plan.
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5

Note that “_Lighting” floor plans are only produced if rooms are placed for the levels.

[ R Ll ® L LK |

For analysis types that represent a single point in time, you can toggle between the two
dates and times that were simulated by selecting the analysis plane, and changing the
Analysis Configuration in the Properties panel.

Properties X

.

I

Analysis Results (1) - |
Data

Analysis Configuration Ix: 9-15 clear sky 3pm j
Data Range Ix: 9-15 clear sky 9am =

Descrintion Ix: 9-15 clear sky 3pm

Visibility s

st i if e E

Open _Lighting Analysis Room Schedule. If you define rooms, those rooms and
corresponding analysis values will be populated here.

=
<_Lighting Analysis Room Schedule>
LEED v4 EQc7 opt2Whole Building Results - 9am: 56% within, 3pm: 60% within
9/15 3pm GHI: 360, DNI: 553, DHI: 83 W/m2
9/15 9am GHI: 457, DNI: 626, DHI: 87 W/m2
A B C D E F 6 [ w [ v [ v T Kk [ v [ N o P Q R
9am threshold results 3pm threshold results
Include In Automated within threshold above threshold below threshald within threshald above threshold  :  below threshold
Level Name Number Area Daylighting Shades % i Area % Area % Area % Area % Area % Area
01 - Entry Level Vest. 101 41 m? ] [l 99 40 m? 0 0m? 1 Tm? 98 40 m? 0 0m? 1m?
01 Entry Level Lobby 102 357 mé Wl al 70T mE pi} T m T 55 mé 80261 mt [ 0'mé 66 me
01 - Entry Level Cafeteria i 47T m? ] [l a8 144 m? 0 0m? 2 Im? 72 106 m? 20 30m " m
01 - Entry Level Prep/Dish 122 2m? ] [l 17 4m? 0 0m? 83 18 m? 22 5m? 0 0m? 17 m?
01 - Entry Level Dry Storage 124 8 m* ] ] 0 0m* 0 0m* 100 8 m* 0 0m* 0 0m? 100 8 m*
01 - Entry Level Electrical 125 6m? ] [l 0 0m? 0 0m? 100 6m? 0 0m? 0 0m? 100 6m?
01 - Entry Level Conference 123 42 m? ] [l 19 8m? 0 0m? 81 34 m? 23 10 m? 0 0om? 32 m?
01 - Entry Level Office 127 15 m? ] [l 0 0m? 0 0m? 100 15 m? 0 0m? 0 0m? 100 15 my
01 - Entry Level Admin 126 16 m* ] ] 0 0m* 0 0m* 100 16 m* 0 0m* 0 0m? 100 16 my
01 - Entry Level Storage 128 10 m? ] [l 0 0m? 0 0m? 100 10 m 0 0m? 0 0 m 100 10 m?*
01 - Entry Level Toilet 129 6 m? ] [l 0 0m? 0 0m? 100 6 m 0 0m? 0 0m? 100 6 m?
01 - Entry Level Stair 130 19 m* ] [l 48 9m* 2 0m* 50 9 m 23 4m* 0 0m? 15 m*
01 - Entry Level Corridor ik 55 m? ] [l 1 m? 98 54 m? 0 0 m 80 44 m? 19 1 m? om?
01 - Entry Level Sprinkler 119 Im? ] [l 0 om? 0 om? 100 9m 0 0 m 0 om? 100 9m?
01 - Entry Level Electrical 118 17 m? ] [l 0 0m? 0 0 m 100 17 m 0 0 m 0 0m? 100 17 m?
01 - Entry Level Instruction "7 49 m* ] [l 48 23 m* 0 0m* 52 25 m* 42 20 m* 58 28 m* 0m*
01 - Entry Level Lounge 120 41 m? ¥ O 70 29 m? 30 12 m? 0 0m? 100 41 m? 0 0m? om?

Any changes made in the schedule do not require you re-run the analysis. Simply select

Lighting and access the study results to regenerate results considering the information
updated in the schedule.



LEED Studies (Single point in time)

You can use Insight Lighting Analysis to determine your design’s progress towards achieving
LEED daylighting criteria, specifically LEED 2009 IEQc8 opt1and LEED v4 EQc7 opt2. Both
of these credits require specific illuminance levels at the equinoxes.

To conduct either of these studies, follow the steps outlined in the Overview and take note
of the following.

When selecting either LEED analysis type, note that the majority of the analysis settings are
preset according to the LEED specifications.

Lighting Analysis in the Cloud ﬁ

: 4
Select Analysis Type £ 5260
For best results, follow the best practices checklistin Help
Analysis: LEED v4 EQc7 opt2 -
Lewels: |AII &

-

Environment

Location: tdanchester, NH
Equincx awverages, Y9am and Jpm. clear sky
The fallowing weather values will be used: o

Average weather file data of 2 clear sky days
within 15 days of 9721 3/21 at 9am and 3pm

lluminance Settings

Threshold: 300 to 3000 lux

LEED v4 EQ7 opt 2 threshold will be used e

Thresholds are used for results in Room and Floor Schedules

Cloud Credits
Fesolution: 12 inch grid -
Fequired: Check Price
Avsailable: Unlimited
[ ] Email: when complete
V3000 Check Price | | Cancel

L A

A.The Location is set based on the Revit project location.


http://www.usgbc.org/credits/schools/v2009/ieqc81?view=language
http://www.usgbc.org/credits/healthcare/v4-draft/eqc-0
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/Revit-Analyze/files/GUID-85FA464E-D604-4242-9711-6183A5EF7F0A-htm.html

Analysis

Type Description

LEED

2009 As defined by USGBC, this simulation requires a clear sky condition within
IEQc8 15 days of September 21 at 9am and 3pm.

opt1

LEED v4 As defined by USGBC, this simulation requires a clear sky condition and
EQc7 uses average weather data within 15 days of September 21 and March
opt2 21.

LEED single point in time analysis times automatically use the Perez Sky model.

B. LEED 2009 and v4 specify different thresholds, so you will see these values change
depending on which version of LEED you choose for the analysis type. Additionally, LEED
requires the analysis occur at 30 inches above the finished floor. The analysis plane
automatically is generated at this height for LEED studies.

When you generate the results in your Revit model, you will also get a summary of
percentage of rooms passing and estimated LEED credit points the project is eligible for.

Lighting Analysis - Results Summary %J

LEED v4 EQc/ option 2
For all Rooms Included in Daylighting

9:00 am - B5% Passing
Equinox
GHI: 457, DML 628, DHI: 87
15% helow threshold
20% above threshold wio shades

200 prm - BE% Passing
Equinox
GHI: 360, DI 553, DHI: 83
13% helow threshold
19% ahowve threshold w/o shades

L A

It is often the case that you will want to exclude rooms that are not regularly occupied from
the analysis so not to skew your results. You can control this through the schedule.

Automated Shades are also available to include and will extend the acceptance threshold.


http://www.usgbc.org/resources/environmental-quality-space-type-matrix

Include In Automated
Level MName MNumber Area Daylighting Shades
01 - Entry Level Vest. 101 41 m? V] r
01 - Entry Level Lobby 102 327 m?
01 - Entry Level Cafeteria 121 147 m? W]
01 - Entry Level Prep/Dish 122 22 m? V]

Any changes made in the schedule do not require you re-run the analysis. Simply select
Lighting and access the study results to regenerate results considering the information
updated in the schedule.



LEED sDA & ASE Studies (Annual
simulation)

You can use Insight Lighting Analysis to produce sDA and ASE results according to LEED
v4 EQc7 opt1. This credit requires annual simulation at an hourly time step.

To conduct this studies, follow the steps outlined in the Overview and take note of the
following.

Similar to the LEED studies for a single point in time, many of the settings for this analysis
type are automatically predefined.

Lighting Analysis in the Cloud ﬁ

Select Analysis Type £t @ (7]

For best results, follow the best practices checklistin Help

PNl EED w4 EQc/ optl (sDA+AS -

Lewels: |AII ;|
Environment
Location: tdanchester, NH
From:  Januany1 To:  December i
Time Range: From:  8:00 Ak To:  B:00PM o
3650 hours

lluminance Settings

Thresholds sDA: »58%2/75% of Room area must exceed sDA[300/50)

+

Thresholds ASE:  €10% of Room area may exceed ASE(1000/250)

Thresholds are used for aggregate results fram all Date/Times 'O,

Cloud Credits

Fesolution: 24 inch grid
Fequired: Check Price O
Avsailable: Unlimited
[ ] Email: when complete
| Check Price | | Cancel

v3.0.0.0



http://www.usgbc.org/credits/healthcare/v4-draft/eqc-0

A. The time range will be automatically set to a full annual simulation, from 8am to 6pm.
LEED sDA and ASE studies automatically use the Perez Sky model.

B. Per the LEED requirements, sDA300/50 for at least 55% or 75% regularly occupied floor
area is achieved. Additionally, ASE1000/250 of no more than 10% for the occupied floor

area that is daylit per sDA300/50. LEED requires the analysis occur at 30 inches above the
finished floor. The analysis plane automatically is generated at this height for LEED studies.

C. sDA and ASE calculations require at 24 inch analysis grid, which is automatically set.

Since the sDA and ASE simulation is more intensive than a single point in time, the analysis
will cost more Cloud Credits and take more time than a single point in time analysis. Select
Check Price before submitting the model for analysis to see the required number of cloud
credits for the analysis.

Results summaries will provide guidance on how to improve design to achieve LEED
requirements as well as more information about the metrics.

Thresholds Information .X

sDA: sDAzo0/50 (>300 lux, = 50% of year)
The percentage of floor area that receives over

— K 5] 300 lux for at least 50% of 3650 annual hours.
Lighting Analysis - Results Summary . LEED points are earned for 55% & 75% of Building area
LEED v4 EQc? opt] sDA/ASE ASE:  ASE1000/250 (>1000 lux, < 250/3650 of year)
For all Fooms Included in Daylighting The percentage of floor area that receives over
1000 lux for more than 2503650 annual hours.
Jan 1to Dec 31, 8:00 am to B:00 pm Only areas in Rooms with ASE < 10% Room area can qualify

{Both s0A4 and ASE must ba met for Room araa fo gualiy]
A Revit model must have Rooms defined, and both metrics
sDAsposs0 + ASE1000/250 * must be met for a Room area to contribute to building totals.
3% of Building area meets s0A % hours Rooms may be defined after an analysis is run.

in Fiooms with <10% area above ASE

Detailed Summary:

77% of Building area meets sDA % hours
74% of sDA Building area fails for Rooms >ASE

23% of Building area *ASE hours threshold

8% of Fooms meet sDA *55% Room area
72% of Rooms meet sDA >75% Room area

89% of R »ASF h >10% Ry [ . 2
SLERATE et sty Daylight Autonomy Tips &J
—
Design Tips Included rooms are illuminated by natural daylight most hours of the

wear, hut too many hours of direct sun may inhibit overall occupant
comfort,  Consider the following design changes, then run another
analysis to review the effects.

Building geometry

Design changes should maintain or increase ceiling and window head
heights, andfor decrease room depth from glazed walls.

Glazing specification

Glazing transparency is good for overall daylight levels, but may be
decreased to reduce the negative impact of direct sun on occupant comfort.

Shading

Exterior shading devices and/or deeper window insets are the easiest way
to reduce direct sun penetration while maintaining good dayvlighting levels.
Light shekses can shade while enhancing daylight penetration

Daylighting Pattern Guide




Visual results and schedule results will present sDA300/50 and ASE1000/250 results, sDA

and ASE Annual Hours, as well as combined metric results.
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<_Lighting Analysis Room Schedule>

LEED Daylight Autonomy Results Summary: Manchester, NH

3% of Building Area meets sDA & ASE for 8:00am - 6:00pm, January 1 - December 31

LEED points for % Building Area >sDA300/50 in Rooms with ASE1000/250 < 10% of Room area - 55% (2 pts) or 75% (3 pts)

A B [S D E F | G H 1 J | K
Include In sDA 300/50 ASE 1000/250 sDAJASE

Lavel Name Number Area Daylighting % ! Paoints % ! Pass % Points
02 - Floor Stair 201 19 m? (]
02 - Floor Instruction 202 Hm? 68 2pt 33 Mo 0 none
02 - Floor Computer Lab 203 32 m? 88 Ipt 3z MNo 0 none
02 - Floor Instruction 204 48 m? 97 3pt 34 No 0 none
02 - Floor Instruction 208 2m 82 3pt 32 No 0 none
N2 - Flanr Conrridnr 23R 138 m? =1




SDAIASE Resulis-01 - Entry Level (Percent

1

Note that since the sDA and ASE simulations much more computationally intensive than a
single point in time analysis, the Cloud Credit costs and time will likely be greater than for
other analysis types. The Daylight Autonomy (sDA Preview) study type will analyze a
sampling of the 3650 hours used in the full LEED v4 EQc7 opt1 (SDA+ASE) analysis. The
sDA Preview study type will run faster, and cost less Cloud Credits. Results will be in line
with those from the full LEED v4 EQc7 opt1 (sDA+ASE) analysis.



Solar Access

You can use Insight Lighting Analysis to study solar access, or hours of direct sun over a
given day by selecting the Solar Access study type. Requirements like SEPP 65 can be
tested and validated using the Solar Access workflow.

To conduct this studies, follow the steps outlined in the Overview and take note of the
following.

Solar Access studies are conducted for a day and selected time range, with several
customizable settings.

Lighting Analysis in the Cloud ﬁ
#neh@

Select Analysis Type

For best results, follow the best practices checklistin Help
Analysis: -
Levels: |AII -

-

Environment

Location: tdanchester, NH
Diate: September 21 g
Time Range: Fram: 09:00 AM =1 To 03:00PM — o
7 hours
lluminance Settings
Threshold: Minimum: 3 hours
Analysis Plane Height: 30 inches above floar e

Thresholds are used for results in Room and Floor Schedules

Cloud Credits

[ ] Email:

v3.0.0.0

Fesolution: 12 inch grid
Fequired: Check Price
Avsailable: Unlimited

when complete

Check Frice

| | Cancel



http://www.planning.nsw.gov.au/Policy-and-Legislation/Housing/~/media/678AE13A3C8B4BC7AA82755E2C5B6222.ashx

A. Select the date and time range for the study. For all hours selected, the Direct Normal
Irradiance (DNI) and Global Horizontal Irradiance (GHI) will be set to 1000 W/m2, and the
Diffuse Horizontal Irradiance (DHI) will be set to 1 W/m2. Solar Access automatically uses
the CIE Clear Sky model.

B. Set the minimum number of hours that will be required to have direct solar access and
analysis plane height. In order to meet the minimum threshold, any point in the room must
exceed 4000 lux.

The results summary will use the threshold you specified to calculate the percentage of
passing rooms and produce in context results and a corresponding schedule.

Lighting Analysis - Results Summary &J

Hours of Direct Solar
For all Rooms Included in Daylighting

Ham to dpm - 78% of Rooms analyzed pass

Direct Solar September 21
Finimum 3 hours direct sun
768% of rooms hawe ==3 hours

24% of rooms hawe 0 hours

Solar Access Resulie-01 - Entry Level (Hours)

i

Solar Access Resuls-02 - Floor [Hours)

Solar Access Resuls-03 - Floor [Hours)

Ly vy



Solar Access Results-02 - Floor {Hours)

O
|
i
T 1 |
<_Lighting Analysis Room Schedule>
Direct Solar Access Results Summary: Manchester, NH
76% of Rooms Analyzed meet minimum number of hours of Direct Solar
Direct Solar - 9-21 9am to 3pm - minimum 3 hours
A B E D E F | G
Include In Hours Direct Solar
Level MName Mumber Area Daylighting Hours Pass
01 - Entry Level Vest. 101 41 m? 0 No
01 - Entry Level Lobby 102 327 m? 4 Yes
01 - Entry Level Cafeteria 121 147 m® 3 Yes
01 - Entry Level Prep/Dish 122 22 m? 0 No
01 - Entry Level Dry Storage 124 8 m? [
01 - Entry Level Electrical 125 6 m? [
01 - Entry Level Conference 123 42 m? 0 MNo
01 - Entry Level Office 127 15 m* ]
01 - Entry Level Admin 126 16 m? [
01 - Entry Level Storage 128 10 m? I
01 - Entry Level Toilet 129 6 m? (|
01 - Entry Level Stair 130 19 m? [
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Custom Illluminance Studies (Single point
in time)

Selecting llluminance Analysis as the study type will allow you to create a customized
single point in time analysis.

To conduct this studies, follow the steps outlined in the Overview and take note of the
following.

llluminance Analysis study type will allow you to select a date, time, acceptance threshold,
and analysis plane height.

Lighting Analysis in the Cloud [ﬁj

4
Select Analysis Type £ 520

For best results, follow the best practices checklistin Help

Analysis:  llluminance Analysis -

Lenels: All &=

Environment

Lacation: kanchester, NH

Date/Time: DDefine Environments in Analysis Settings o

The following enviranments are defined
B-15 12pm - GHI: 843, DM 739, DHI: 92
B-15 Bpm - GHI: 252, DML 439, DHI: 74

lluminance Settings

Threshald: Lower: 300 Upper. 3000 Lux -

Analysis Plane Height: 30 inches above floar 9

Thresholds are used for results in Room and Floor Schedules

Cloud Credits

Fesolution: 12 inch grid -
Fequired: 18 Credits
Avsailable: Unlimited
[ ] Email: when complete
otan Analysis | | Cancel




A. Select two different date and times for the analysis. Custom illuminance analysis study
types will let you analyze two different scenarios for the cost of one analysis.

s i _ It
Environment Settings [ﬁj
Sk Model: Perez All-Weather Sky -
Date/Time 1: June 15 Elv 12z00Pm 5

(g ]

Solar Data1: GHI: 903 Ol 87 DOHI: 193 Wim2

|+ | Use Weather Data (0% sky cover)

Date/Time 2: June 15 [+  05:00PM =

Solar Data 2: GH: 230 Ol 398 OHI: 69 Wi

|| Use \Weather Data

Apply l l Cancel

L &

Select a Sky model, Date, and Time. The weather data for the selected date and time will
automatically be filled in based on what is available in the corresponding weather file. If you
wish to override these values, uncheck Use Weather Data, and enter your own data for
Global Horizontal Irradiance (GHI), Direct Normal Irradiance (DNI), and Diffuse Horizontal
Irradiance (DHI). When using the weather data values, the sky cover percentage will be
shown for the selected date/time. 0% indicates a clear sky.

B. Specify lower and upper Threshold values and units. These values will be used to
calculate pass/fail results and populate the schedule.

The Analysis Plane Height dictates where the analysis plane will be in inches above the
Revit floor element.

The results summary will use the threshold you specified to calculate the percentage of
passing rooms and produce in context results and a corresponding schedule.



-

Lighting Analysis - Results Summary

Custom Analysis
For all Rooms Included in Daylighting

9:00 am - B2% Passing
September 21
GHE 223, DRI 315, ODHI: 44
26% below threshold
12% above threshold wio shades

200 prm - B9% Passing
september 21
GHI: 192, DN 308, DHI: 47
20% below threshold
11% ahowve threshold w/o shades

= |
A
1
E
L
%

A

Ughting Analysls Results-01 - Entry Level {LUX)




Custom llluminance Studies (Single point in time)

Lighting Analysis Results-02 - Fleor {LUX)

;

st

I . =@
<_Lighting Analysis Room Schedule>
Custom Analysis Whole Building Results: Manchester, NH
9-21 9am: 63% & 9-21 3pm: 69% of points are between 300-3000 lux
Solar Values (W/m2): 9-21 9am GHI: 223, DNI: 315, DHI: 44 & 9-21 3pm GHI: 192, DNI: 308, DHI: 47
A B € D = F 6 [ W [ v [ 0 [ Kk [ 1 m [ N [ o [ Q
9am threshold results 3pm threshold results
Include In Automated within threshold above threshold below threshold within threshold above threshold below thre
Level Name Number Area Daylighting Shades % Area % Area % i Area % i Area % i Area %
O1-Entry Level _Vest. 107 e [ 53 34 nF 0 U 7 7me BEL 0 0 B
01 - Entry Level Lobby 102 327 m* = [l 76 24T m* 10 2m 15 48 m* 66 215 m* 0 0om* 34
01 Entry Level " Cafeteria 131 147 mé & ] 85 m 0 ' mé 13 18 mé 76103 mE 07w i
G Eniry Level ™" BrepiDich 33 3 ] [ [} B i i'mé i ] i [ B it
01 - Entry Level Dry Storage 124 8m? (| [l -1 om? -1 0om? -1 om? -1 om? -1 om? -1
01 Entry Level " Electrical 135 6 mé | [l A 6 mé El ' mé E [ i o' mé E 6 mé A
G Eniry Lavel " Confarance 23 i3 W] ] b B i [} i'mé T i i [ B LG
1" Eniry Level " Gifice 37 18T Ol [l i B ki i'mé g [ i i i B i
01 Entry Level " Admin 126 18 mé 0 0 i 6 E B'mé i [ i [ E 6'm g
01 Entry Level " Storage 128 10 é ] [ A 0 mé i ' mé £ 0'mé i 0 mé E 0 mé 4
1" Eniry Level ™" Toilet 2§ (i £l ] i B E i'mé i i'mé g i g B i
01 Entry Level " Stair 130 15 mé [ [ E [ El B'mé E [ i 0'mé E 6 g

To switch between the two dates and times that were simulated, select the analysis plane,
and change the Analysis Configuration in the Properties panel.

»

Data

Analysis Configuration : j
Data Range Ix 9-21 9am

Description Ix: 9-21 3pm

Visihilitw

-
-
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Including Electric Lights

By default, all analysis types consider natural daylight from the sun only. However, if you
would like to understand light level conditions when electric lights are considered, you have
the option to include them as part of the custom illuminance analysis study type.

If you are new to using lights in Revit, review the resources available here.

To include electric lights in your simulations, you'll need to make sure your model has
lighting fixture families, and specifically, associated IES files.

Initiate the Lighting Analysis plugin, and select Run New Analysis. Click on the settings
icon in the top right to access the Light Analysis Settings.

Light Analysis Settings B |-

s It

Troubleshooting

¥ Log debug file in ChautodeskiRevitDaylighting

|| Disahle LAR inworkshared documents

Rendering Settings for _Lighting Analysis Model View

|| Owverride "Lighting » Scheme"

|| Override "Background > Styla"

V| Turn off "Section Box"

[¥] Turn off wisihility for nan-permanent model categories
|| Set Phase Filter to "Complete”

[ Override "Wiew Template”
Results assistant

|| Track model changes

|| Export raw analysis data (caution: large files)

Save l | Cancel

L A

Uncheck Override “Lighting > Scheme” and press Save. When this setting is checked,
Revit will override any Rendering Settings and include only daylighting from the sun.
Unchecked, this setting allows you to change the Rendering Settings to include electric
lights.

Close the Lighting Analysis in the Cloud dialog box.


http://help.autodesk.com/view/RVT/2017/ENU/?guid=GUID-97C00105-902A-4C66-B3DF-8BAB48C01493
http://help.autodesk.com/view/RVT/2017/ENU/?guid=GUID-21089EF8-4DD4-4DCE-A7F7-C21F7B239E21

Open the “_Lighting Analysis Model View” 3D view and select Rendering Settings from
the Properties panel.

Rendering Settings LE'] -5 -

Quality

Setting: lDraﬂ: v]

Lighting

Scheme: ’Interior: Sun and Artificial v]

Sun Settings:  <In-session, Multi-Day B

Artificial Lights... |

Background

Style: ’SIq.r: Mo Clouds v]

Image

| Adjust Exposure... |

[ OK l | Cancel |

L A

Change the Scheme to include “Artificial’ or electric lights.

Scheme setting Outcome

Only daylight from the sun considered (default for all lighting

Interior: Sun only analysis types)

Interior: Sun and

Artificial Daylight from the sun and electric lights included

Interior: Artificial

only Only electric lights included

Once you have selected an option that includes electric lights, you can select Artificial
Lights... and control which lights will be on (Dimming = 1) and which lights will be off
(Dimming = 0) for the analysis.



-

Artificial Lights - _Lighting Analysis Model View

8]

On/Off Dimming ...

=] Grouped Lights
=] PendantLights | 1
12:Pend.. |1
2 Penda.. |1
3:Penda.. |1
4-Penda... |1
H:Penda.. |1
6:Penda.. |1
7:Penda.. |1
8:Penda.. |1
9:Penda... |1
10:Pend... |1
]
]
]
]
]
1
]
]
]
]
=

11:Pend...
13:Pend... |
14 :Pend...
15:Pend... |
16:Pend...
17:Pend... |
25 -Pend...
26:Pend... |
27 Pend..
28 -Pend... |

L £ A

4| K| & K] )RR R R ] E] R R R R R DR E]

111

Fixture Options

Move to Group

Remove from Group

Group Options

Mew...

Fename

Edit

Delete

m

oK | | Cancel

L

After you have included electric lights, and controlled which ones will be on or off, initiate the
Lighting Analysis plugin again, and this time set the date, time and other settings and start

the analysis.

After receiving your results, save the project. You also might want to open the Light
Analysis Settings and check Override “Lighting > Scheme” again. This will make sure
that all future analyses only include daylight from the sun. (Electric lights will be included for
future analyses for all projects until the Override “Lighting > Scheme” is checked again—

this setting persists with Revit, not the project.)




Perspective llluminance Renderings

In addition to in context analysis planes, you can also render illuminance levels in 3D
perspective views from Revit. The steps outlined below follow a different process from the
standard Insight Lighting Analysis workflow, however they use the same settings and A360
Rendering engine.

Open a building element model in Revit. Also be sure to login to your A360 account. Lighting
analysis consumes Cloud Credits, so Revit will need to be able to access your A360 account
to complete the analysis.

For new projects, make sure that your location is set and a weather file is selected.

From the View tab, select Render in Cloud.

% Render

"2 Render in Cloud

E Render Gallery

Al

The Render in Cloud dialog will appear where you can control your settings and
configurations.


https://knowledge.autodesk.com/customer-service/account-management/subscription-management/subscription/cloud-services/autodesk-360-cloud-credits-faq

-

Render in Cloud

D

Cloud Credits FAQ |

Required
1

@ AUTODESK 360

Select 3D views to render in the Cloud

3D View | 03 - Floor Public - Day Rendering 0 =

Output Type | lluminance e -
Image Size | Medium (1 Mega Pixel) e.

Location/Time  Sky Model Legend

Analysis will use model's location
Date [11] [2017-02-15 Time © [12:45:38

[]Use date from view

Max per request Available
16 Unlimited*

Estimated wait time ) <10 minutes €}

[[JEmail me when complete | Start Rendering

LS

E

A. Perspective illuminance renderings require a 3D View. All 3D views available in your

<)

project will be populated in the dropdown. Select one, or multiple, 3D views that you wish to

render results for. Note that the date and time settings used will be applied to all 3D views

selected.

B. Set the Output Type to llluminance.

C. Set the Image Size and resolution of the output image. This will impact Cloud Credit

costs.

D. Select any Date and Time, or alternatively select to use settings from the 3D view

selected.

Sky Model Perez All-Weather Sky =

DNI 825 W/im?

DHI 125 W/im?

Select a Sky Model for the analysis. Options include:



e Perez All-Weather Sky
e CIE Overcast Sky

e CIE Intermediate Sky
e CIE Clear Sky

e CIE Uniform Sky

e Daylight Factor Sky

Enter the appropriate DN/ and DHI values for the analysis. These values do not update
with your location and date and time settings. It is necessary you manually enter these
values in order to get accurate sky conditions.

Location/Time  Sky Model Legend
Units| Footcandles

Min |0 Max 200

[ JAutomatic
[[]Logarithmic

Set the Units and Legend preferences. By default, a linear scale is used with 10 proportional
subdivisions based on the range chosen.

E. Predicted Cloud Credit usage will update as the settings are modified. Select Start
Rendering to begin the simulation. Cloud Credits will be charged once this command is
selected.

When the renderings are complete, you will receive a notification in Revit as well as an email
if you selected to receive one. From the View tab, select Render Gallery to access
renderings.

% Render

"2 Render in Cloud

Render Gallery

b |

Renderings in the Render Gallery are sorted by project name and date submitted. Locate
your project, and click on the rendering thumbnails to enlarge the images.



¥ rac_advanced_sample_project._... Show & 0E Latest Renderings@ - 4 Share project= BB Actions™

lux
85115
56889
38024
25414
16986
11353
7588
5072
3390
2265
1514

w

FHIL L
& -

TR

/

§ra

P
Yy

Renderings can be downloaded as JPG by selecting the drop down menu of the thumbnails
or selecting Actions in the top right.

To change any of the rendering settings for a particular view, select Re-render using new
settings.

Re-render using new settings
Hide Preview Image
Download Image

Delete Image

Show this view only

You will not be able to change the 3D view itself, but you can re-render an existing view and
modify dates and times, sky models, or legend scales. To change a 3D view or any of the
material properties, you will need to initiate the rendering from Reuvit.



Render Settings x]

Location/Time Sky Model
Analysis will use model's location Sky Model | Perez All-Weather Sky
Date @) P017-02-15 Time © [13:35:06 DNI 825 W/m2 DHIl125 W/m2

Use date from view

Legend Image Size | Medium (1 Mega Pixel)
Units| Footcandles Aspect Ratio | Custom Aspect Ratio
Min |0 Max 200 width (1000 | px
Automatic = 0
Height 622 px
Logarithmic
Cloud Credits FAQ | Estimated wait time @ <10 minutes €)
Required Max per request Available

1 16 Unlimited* Email me when complete | Start Rendering

Change any of the settings and select Start Rendering. The new rendering will

L

automatically appear in your Render Gallery.

The Rendering Settings for each 3D view analyzed control if electric lights are included in
the analysis. To include electric lights, open the 3D view you will be submitting and access
Rendering Settings. Set the Scheme according to the desired outcome.




Perspective llluminance Renderings

Rendering Settings m

Quality
Setting: lDraﬁ v]
Lighting
Scheme: ’Iﬂter'bor: Sun and Artificial v]
Sun Settings:  <In-session, Multi-Day B
Artificial Lights.:: |
Background
Style: | Sky: No Clouds v
Image
| Adjust Exposure... |
[ OK ] | Cancel |
L5 A
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Managing Results

Results are accessed by selecting a completed analysis, and populating results in Revit.
From there, views, corresponding 2D floor plans, and schedules will be updated with results.



Accessing & Saving Results

When analysis results are complete, you will be prompted to accept the Cloud Credit
charges and save the project. The results will then be added to the drop down list for
selection.

The drop down menu will list all available analysis results. The analysis denoted with a “*”
identifies the most recent set of results that were populated in the Revit model. This is
important to indicate, because it means these are the results that are stored with the Revit
model.

Lighting Analysis in the Cloud ﬁ
! 4 [7)

Select Analysis X

select a new or past analysis

=Run New Analysis= x

<Bun New Analysis=> -

sDA Generate Results - 12/12/16 14:47

lNluminance Analysis (low) Generate Results - 12/12/16 14:33 =

lNluminance Analysis (low) Generate Results - 12/07/16 06:56

LEED 2008 IEQcS opt1 (low) Generate Results - 12/08/16 11:44

*LEED w4 EQcY opt 2 (low) Generate Results - 12/12/16 14:41 N

LEED v4 EQc7 opt 2 (high) Generate Results - 11/22/16 11:18

LEED v4 EQcY optl (sDA+ASE) Generate Results - 11/29/16 11:29

LEED v4 EQcY optl (sDA+ASE) Generate Results - 11/22/16 11:37 g
Go | | Cancel |

w3.0.0.0

L A

When you save and close the Revit model, the results with the “*” will be accessible by the
next user who opens the model; regardless of their user account ID. All other results will only
be accessible by the user account ID that originally submitted them.

You can change which set of results is accessible by selecting a different set of results to
generate in the model, then saving the Revit model. You will see the “*” move to the latest
set of results accessed.

In addition to accessing analysis results, you can also manage and export analysis results.



-

L

Lighting Analysis in the Cloud

==

Select Analysis

select a new or past analysis

AT

LEED v4 EQc7 opt 2 (high)

Generate Results - 11/22/16 11:18 V]

=3l B

vi3.0.0.0

A

A. The Analysis List Manager allows you to Delete or Rename the selected analysis.
Renaming can be helpful when you have multiple analysis types you are trying to organize.

Analyses you have renamed will appear above the break in the drop down list.

B. Export will export all the settings associated with the selected analysis. It produces an
XML file that includes information such as date and time settings, sky conditions, and

location.



Analysis Display Settings

Insight Lighting Analysis with Revit uses Revit Floor elements to produce analysis planes.

For most study types, multiple results are available. To change between results, select the
analysis plane and change the Analysis Configuration in the Properties panel.

Properties X
"".l'

Analysis Results (1) - |

Data 2
Analysis Configuration (e ERe CEIRARe oljy j
Data Range Ix 9-15 clear sky %am
Description Ix: 9-15 clear sky 3pm -

Visibility

You can also turn analysis planes on and off by level in 3D views. Open a 3D view and

select Analysis Display Settings from the Properties panel to select which analysis planes
are visible in the view.



Analysis Display Settings

Properties X
@ 3D View b
3D View: _Lighting Analysis Model View ~ | Edit Type
Graphics ol -
View Scale 1:100 F
Scale Value 1 100
Detail Level Medium
Parts Visibility Show Original
Visibility/Graphics Over... Edit...
Graphic Display Options Edit. |
Discipline Coordination
Show Hidden Lines By Discipline =
Default Analysis Displa... |LEED v4 EQc7 opt2 Re...
Analysis Display Settings [ Edit...
Sun Path ]

-

Analysis Results Settings

b

Results

Show analysis results in this view

MName Visible |Analysis Display Style| Units [ Scale/Units | Max
Lighting Analysis Results-01 - Entry <By View= LUX MN/A 6000
Lighting Analysis Results-02 - Floor <By View= LUX N/A 6000
Lighting Analysis Results-03 - Floor| [] <By View:> LUX N/A 6000
4| 3

All l None ] I Invert l
i oK ] l Cancel ] [ Apply Help :

You can also change result Units through this dialog.
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Customizing Analysis Visual Styles

For all analysis types, default analysis display styles are used to visualize results. The steps

below will allow you to modify these or create your own.

Open any view that has visible analysis results. In the Properties panel, select the [...] for
Default Analysis Display Style.

Properties

@ 3D View

Graphics =
View Scale 1:100
Scale Value 1 100
Detail Level Medium
Parts Visibility Show Original
Visibility/Graphics Over... Edit...
Graphic Display Options Edit. |

Discipline Coordination

Show Hidden Lines By Discipline

Default Analysis Displa... \LEED v4 EQcY oth Resi[--)
Analysis Display Settings [ Edit...

Sun Path ]

3D View: _Lighting Analysis Model View - | Edit Type

F

111

The Analysis Display Styles dialog will appear. The styles on the left are all default styles.

Select any one of these to see change the visualization style in the current view.

To create your own style, select New.

Ligrisiyg

[T e

FR L eL I A

Lighting Analysis Solar Access k-

| [ s

| Froperties<< |




For lighting analysis results, Colored surface and Markers with text are the styles that
should be used.

-

Mew Analysis Display Style LE’] 28

- (@) Colored surface

@se7s () Markers with text
@134

'.:_.' Diagram with text

/’ / () vectors with text
E (") Deformed shape

Mame: Enter new name here

OK | | Cancel

L A

Control the Settings, Color, and Legend in the respective tabs.



Analysis Display Styles | @ |22 J

Styles
Enter Search Words q

| Settings| Color | Legend|

Color mapping:

LEED 2009 IEQc8.1 IDL Style - ® Gradient
LEED 2009 IEQc8.1 IDL Style Pts i
@) Ranges
LEED 2009 IEQc8.1 IDL Style Pts Anno z _
LEED 2009 IEQc8.1 Results Style RS
LEED 2009 IEQc8.1 Results Style Pts Value | Color below value
LEED 2009 IEQc8.1 Results Style Pts Anno Max Yellow
LEED v4 EQc7 optl Results Style 3001 Yellow

LEED v4 EQc7 optl Results Style Pts

LEED v4 EQc7 optl Results Style Pts Anno Gy LRt

LEED v4 EQc7 opt2 Results Style = 2000 RGB 145-255-0
LEED v4 EQc7 opt2 Results Style Pts 1000 RGB 087-255-1
LEED w4 EQc? opt2 Results Style Pts Anno 1 900 RGB 058-255-1
Lighting Analysis Default 200 RGB 029-255-2
Lighting Analysis Ecotect Style 0-100fc i+

Lighting Analysis IDL Style 10-500fc i e fran

Lighting Analysis Pass or Fail Style 600 ,.! RGB 004-203-2
Lighting Analysis Radiance Style 0-100fc 500 ! RGB 009-163-2
Lighting Analysis Rendering Style 0-100fc 400 il RGB 013-166-2
Lighting Analysis SDA/ASE Detail Style T 200 i RGB 023-023-7

Lighting Analysis SDA/ASE Validation Style
Lighting Analysis Solar Access ASE Style
Lighting Analysis Solar Access Hours Style 1

299 !__ RGB 159-000-0
Min

Lighting Analysis Solar Access Hours Style 2

-

y DDhEH E):: 88
e

Adding values associated with specific colors will allow you to highlight specific thresholds.



Room Parameters

When Rooms are specified in the model, and a lighting analysis is run, Room parameters
get automatically created. These parameters are used for the schedule calculations. These
parameters are editable in the “_Lighting Analysis Room Schedule” as well as when a
room is selected and the Properties are edited.

Properties X
l

Rooms (1) v|

Phasing = -
Phase ‘\e~ Construction :

Other 2
Include In Daylighti... | [¥] u
Automated Shades [ ] u
Qarm B writhin thrac T T T W




Best Practices

1. Generally we always suggest running an analysis on a single Level with a coarse
resolution (72-inch grid) to make sure everything looks right before doing the whole
building.

2. Remember that you can always change Rooms settings after an analysis is complete,
without the need to rerun the analysis. If you change Room properties (eg Include In
Daylighting, Automated Shades), or add or remove Rooms, just regenerate the results
to update the schedules and plan views. Refer to the Managing Results section of this
guide.

3. The'_Lighting Analysis Model View' is the view that is exported for analysis. Check to
be sure that everything you want included or not is in that view. You can 'Hide In View'
any Elements that you don't want to include.

4. If you have any Worksets that are not visible in the view, these elements may still be
included. If you have that situation, remove the workset from the model if you don't want
to include the elements.

5. All Floor elements visible in the '_Lighting Analysis Model View' will be used to generate
analysis points (and therefore cloud credits). If you are using Floor objects for things
that are not actual Floors (eg shading devices), or if there are Floor objects outside the
building, put these on a separate Layer so you can exclude those layers from the
analysis run and reduce credit costs.

6. Since Floors are used to generate analysis points, check that your model does not have
un-joined layered floors. This is sometimes done to have a structural slab 'floor' with
different finish 'floor' elements on top. In those cases you will get two sets of points, and
the cost will be higher. For these conditions, either Hide the finish Floor or the structural
Floor, Join all the associated Floor layers, if possible, so they are recognized as a single
element by the Lighting Analysis, or put the structural Floor on a separate Layer to be
excluded from the analysis run.

7. Check the Materials that are In Use in the model for the following conditions (also refer
to the Material Settings section of this guide):

o Appearance Properties are used for Render In Cloud and LAR, but the Graphics
Properties are what you see in most Revit Visual Styles. Review the appearance of
the materials in the '_Lighting Analysis' Model View by either selecting the
'Realistic' visual style, or select the checkbox for 'Use Render Appearance' for all
materials on the Graphics tab of the Material editor. The latter method is best, as
sometimes people use a Transparency property in the Graphics tab that doesn't
match the one in the Appearance tab.



o Check that no materials are using 'Self lllumination' in the Appearance properties.
This will add artificial light to those areas of the model. Check with your rendering
team when doing that, as it's usually used as a workaround to make renderings
look better.

o Check that no significant materials (eg walls, windows, etc) are using a Generic
Appearance property with ‘Transparency'. This will indeed make the object
transparent, but not in a physically accurate way. It's fine to use for minor materials
like furniture, but not for windows and other primary elements. Instead, for
transparent elements, always use a Glass or Glazing material with RGB values
corresponding to the transparency for the thickness of the element the material is
applied to. You can download and use the Excel tool, "glass-Tvis-settings-in
Revit worksheet," to help calculate that. (FYI, you can add things like frit patterns
using an overlay material with a Cutout pattern).

o If modifying Appearance properties, remember that any Material that uses the
same 'Appearance Asset' will also inherit those changes. Best practice is to Copy
the Appearance Asset ('Duplicate this Asset' button in the upper right of the
Appearance tab), so it is unique before modifying it for an individual Material.


https://www.dropbox.com/s/ix1uml3oit4cc4f/glass-Tvis-settings-in%20Revit_worksheet.xlsm?dl=0

Additional Settings & Considerations

Model Requirements
Views & Schedules
Material Settings

Light Analysis Settings
Sky Models

Analysis Costs



Model Requirements

Insight Lighting Analysis with Revit requires a model composed of building elements (walls,
floors, roofs, windows, curtain walls, etc). A conceptual mass model will not work.

Floors Floor elements are required to produce analysis planes. Therefore, in order for
analysis planes to be produced in a model, floors must be present, and visible in the
“_Lighting Analysis Model View” 3D view.

Rooms Rooms are not required for all study types, however they can make parsing through
results easier and produce detailed schedules. This information can be accessed in the
“_Lighting Analysis Room Schedule.”

Additionally, Rooms are required for the 2D floor plan “_Lighting Analysis” views to be
created when results are generated.

The following analysis types require rooms to be placed in a model to get summary results
and schedules. This is because the calculations are based on room area.

e LEED v4 EQCc7 opt1
e Daylight Autonomy (sDA preview)
e Solar Access

All other analysis types do not require Rooms, but can prove helpful when working with
results and schedules. When trying to run one of these analysis types without Rooms, you
will receive a warning, but can proceed with the workflow.

Linked models When working with linked models, Floors and Rooms must be part of the
main model. All other elements can be linked in. The analysis will not run if Floors and
Rooms are linked in.



View & Schedules

The Insight Lighting Analysis plugin automatically creates several views and schedules
when an analysis is run. All of these are prefaced with “_Lighting Analysis.”

Title

_Lighting
Analysis
Model
View

_Lighting
Analysis
- XX
Floor
Plan

_Lighting
Analysis
Floor
Schedule

_Lighting
Analysis
Room
Schedule

Description

3D view; This is the view that dictates what is included (or not included) in
the lighting analysis rendering; Can be overridden using Light Analysis
Settings

2D floor plan view created for every level that is included in the analysis,
and has Rooms specified; If a level has no Rooms, a floor plan view will
not be created for it; Can visualize which Rooms are included or not
included in this view

Schedule created showing percentage of area within results thresholds, by
level included in analysis

Schedule created showing percentage of area within results thresholds, by
level included in analysis

The "_Lighting Analysis Model View" 3D view is used to define the geometry and settings
for the lighting analysis. You can create special settings for the analysis by making the

necessary changes in this 3D view properties before clicking Run Analysis. For instance,
you can hide or turn off objects in this view if you wish not include them in the lighting

analysis.

Each time a lighting analysis is run, it will automatically change some of the settings for the
"_Lighting Analysis Model View" 3D view unless you change the settings defined in the
Light Analysis Settings dialog.



Design Options

When analyzing and comparing Design Options make sure whatever option you want to
analyze is active in the "_Lighting Analysis Model View" 3D view. Whatever geometry is

enabled in this view will be used for the lighting analysis.



Material Settings

To make your results more accurate, you'll want to assign the appropriate material properties
to your window glass and interior surfaces. If you find that you often use similar material
finishes or glazing properties in your projects, it might be worth add materials with proper
illuminance rendering settings to your Material Browser.



Transparent Materials

Visible transmittance (Tvis) for transparent materials is an important consideration for
lighting analysis. It will dictate how much light is able of entering the building through glazing.
Visible transmittance is controlled by the RGB values in the Revit Material Browser. Follow
the steps below to set visible transmittance for transparent surfaces.

The default visible transmittance settings for most glazing used in Revit window families are
generally much higher than glazing values typically used in buildings today. Setting valid
glazing Tvis is important for getting valid illuminance simulation results.

Select the glass pane that you want to edit. Select Edit Type from the Properties panel.

Properties X

Curtain Panels (1) ~| £8 Edit Type

-
-

Dimensions
Area 2369 m
Width 1950.0
Height 12150
Identity Data

|, i ki

#

For Window elements, this can be done by editing the family. For Curtain Panels, this can be
done by selecting the glazing element.

Glass panes that have a thickness of 72" to 1” (12.7mm to 25.4mm) will provide the most
accuracy and flexibility in range of transparency.

To change the visible transmittance for the glass pane, edit the Material. This will open the
Material Browser.



Transparent Materials

Family: [S'_.rstem Panel

l

l

| "] ’ Load...
Type: [Glazed V] I Duplicate...
’ Rename...

Type Parameters

l

Parameter

Value

[ »

Construction Type

Finish

Material

Single glazing SC=0.7

[Visual nght:l.'ransml =

Solar Heat Gain Coefficient

Thermal Resistance (R

Note that the Analytical Properties of the glass will not affect lighting analysis results. These

settings are for energy analysis only.

In the Material Browser, open the Appearance tab. The Appearance tab is the only tab that

affects the results for illuminance analyses.

Make sure that the asset assigned to the material is an actual transparent material. If not,

replace the asset using the Asset Browser and assign a transparent material, such as

Glazing or Glass.
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Transparent Materials

Project Materials: All -

Name

Ductile Iron

Fabric

Fabric - Mesh

Generic

EIFS - Exterior Insulation and Finish Syste

Glass - Clear Light

Glass - White, High Luminance

Identity Graphics | Appearance

= —

«

» Information
¥ Glazing
Color |Clear -‘
Reflectance | |15 |
Sheets of Glass | 12 |
» | | Tint

[ 0K ] l Cancel

|_soot |
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e

Asset Browser : LE'] _5',5
glazing x ‘
Autodesk Physical Assets = -
Search results for "glazing”
Document ... | Asset Name Aspect Type Category
[ ] Autod...[d - -
» Ml Glass - Clear Appearance Glazing Glass: Glazing
vl Appea...E :
" Default . Clear Reflective Appearance Glazing Glass: Glazing
» Ml Glass
. Dark Bronze Appearance Glazing Glass: Glazing
. Dark Bronze Reflective Appearance Glazing Glass: Glazing
. Dark Gray Appearance Glazing Glass: Glazing
W

.

Once a transparent asset has been assigned to the material, under the Glazing section,
change the Color to Custom. Then, enter the RGB values corresponding to pane thickness
and desired Tvis.



Material Browser - Glass & 28

|5'95‘f5""‘ Q‘ Identity | Graphics | Appearance

Project Materials: All v> 0= - P Glass @) e ]

Name -
ﬂ Ductile Iron
.| EIFS - Exterior Insulation and Finish Syste -
= | | » Information
m Fabric VGIazing
Color ' Custom -
. i, Meal Custom Color [RERIELIY -
H . Reflectance | 15 !
Generic
Sheets of Glass 2

- Glass P | Tint
[ =]
I _ I Glass - Clear Light
r N
| Glass - White, High Luminance

I. .i. [ Glazing - Curtain Wall Glazing
[ ]
m-@-B8 «
[ 0K H Cancel ” Apply ]

The Reflectance setting is not used for illuminance renderings. The A360 Rendering engine
uses a predefined reflectance of ~4%.

The Sheets of Glass is also not used for illuminance renderings. The A360 Rendering
engine uses the actual modeled Revit geometry. For example, if a Revit window family
includes two panes of glass, the illuminance rendering will consider the combined effect of
both panels.

Diffuse glazing and the effect of light passing through frosted or fritted glass is not supported
by Revit’'s material and asset definitions.

To determine what RGB values to use to represent the desired Tvis for your glazing, use the
table below, or download this worksheet. Defining the visible transmittance depends not only
on the RGB values used, but also the thickness of the glass and how many panes are
modeled in Revit.

It is recommended to always use RGB values that are equal to each other. This is for
simplicity’s sake and should not affect analytical results since illuminance renderings are
measuring the quantity of light, not the quality or color of that light.




Visible Transmittance
90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10%

30mm | 171 24 2 0 0 0 0 0 0

40mm | 189 | 43 8 1 0 0 0 0 0

5.0mm | 201 61 16 3 0 0 0 0 0

© 6.0 mm | g9 78 25 7 1 0 0 0 0

= (80mm | 219 | 105 | 45 17 5 1 0 0 0

" @ [100mm| 26 | 125 | 64 | 20 | 11 3 0 0 0
o 127mm | 232 | 146 86 47 22 9 3 0 0
-g 25.4mm | 243 | 103 | 148 | 109 | 76 49 27 12 3
;:: 286mm | 544 | 199 | 157 | 120 87 59 35 1 5
g 3.0 mm - 154 50 14 3 0 0 0 0
2 @ |40mm - 175 76 29 9 2 0 0 0
ﬁ '% 5.0 mm - 189 | 96 44 18 5 1 0 0
E - |6.0mm - 198 | 113 | 59 28 11 3 0 0
g 8.0 mm - 211 139 86 48 24 9 2 0
= 3.0 mm g - 137 | 58 21 6 1 0 0
E L [40mm . - |10 | 84 | 30 | 15 | 4 0 0
‘£ 5.0 mm - - 175 | 105 57 27 10 2 0

6.0 mm - - 186 | 121 | 73 39 17 5 0

3.0 mm - - 224 | 118 55 21 6 1 0

'g 4.0 mm - - 232 | 143 81 40 16 4 0

g 5.0 mm - - 236 | 160 | 101 58 28 10 1

6.0 mm . - 239 | 173 118 74 40 17 4

To use this chart:

e Determine the modeled thickness of the glazing pane geometry in your Revit model and
the number of panes modeled. For multiple panes, the thickness applies to each pane.
These values are the rows.

e Determine the overall desired Tvis. This value is the column.

For example, for a double pane window where each pane is 3.0 mm thick, and a desired
Tvis of 70%, the RGB values would be 50-50-50, and you would enter R50-G50-B50 into the
Material Browser. Note that a “perfectly clear” piece of glass would have a Tvis of about
92%.

The actual Tvis derivation for a single pane of glass is calculated as:



Tvis = 0.9216 * 10*(thickness_in * log_10((color/255)*2))

Where thickness_in = thickness of the pane in inches color = value in the Revit dialog [0-
255]

The table above calculates the inverse of this function. The equation is derived from the
physics of light transport in glass. It combines the Beer-Lambert law of transmission and the
Fresnel equations (which are used to calculate the leading constant:1-R). The renderer
implements these physical equations because they automatically account for things like
directional variation in reflectivity and transmissivity and greater absorption in thicker panes
of glass. Further it ensures that glass is always handled in a physically correct and
consistent manner.


http://en.wikipedia.org/wiki/Beer%E2%80%93Lambert_law
http://en.wikipedia.org/wiki/Fresnel_equations
http://en.wikipedia.org/wiki/Fresnel_equations

Opaque Materials

Material reflectivity is an important consideration for lighting analysis. It will dictate how much
light bounces off the interior surfaces and further into the building. Material reflectivity is
controlled by the RGB values in the Revit Material Browser. Follow the steps below to set
material reflectivity for opaque surfaces.

Standard values for material reflectivity are listed below.

Element Reflectivity
Ceilings 85%
Walls 60%
Floors 25%

Download this worksheet to help quickly define RGB values for different reflectivity values.

Select the Revit element that you want to edit. Select Edit Type from the Properties panel.

Properties X
Basic Wall =
Interior - 138mm Partition (1-hr)
Walls (1) ~ | B8 Edit Type
Constraints R oa
Location Line Finish Face: Exterion
Base Constraint 03 - Floor
Base Offset 0.0 D
RBaca ic Attarbhad

To change the properties associated with the materials that make up the element, Edit the
Structure.



Opaque Materials

Family: [Syslem Family: Basic Wall '] ’ Load... l
Type: | Interior - 138mm Partition (1-hr) v| [ Duplicate... ]
’ Rename. ]

Type Parameters

Parameter Value =

Structure

Wrapping at Inserts

Wrapping at Ends Mane 3
Width 1385 [
Function Interior

Coarse Scale Fill Pattern

Coarse Scale Fill Color B siack

Structural Material EMetaI - Stud Layer

Heat Transfer Coefficient (U)
Thermal Resistance (R)

Thermal mass
Absorptance 0.100000
Roughness 1

Select the interior face of the element. This will open the Material Browser.
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-

Edit Assembly - e .
Family: Basic Wall
Type: Interior - 138mm Partition (1-hr)
Total thickness: 138.5 Sample Height: 6000.0
Resistance (R): 0.0000 (m2-K)/W
Thermal Mass: 0.00 KI/K
Layers
EXTERIOR SIDE
Function Material Thickness Wraps |Structural Material| «
1 |Finish 2 [5] Plasterboard 155 E |
2 |Core Boundary :Layers Above Wra:0.0
3 |Structure [1] Metal - Stud Lay :92.0
4 |Core Boundary . Layers Below Wra:0.0 i
5 |Finish 2 [5] Plasterboard 15.5
6 |Finish 2 [5] Plasterboard il 1B B \
INTERIOR SIDE K
’ Insert ] ’ Delete ] [ Up l Down
Ll
Default Wrapping
At Inserts: At Ends:
[Do not wrap vl lNone ot l
Modify Vertical Structure (Section Preview only) i
Modify Merge Regions Sweeps
Ll
Assign Layers Split Region Reveals
. N
l o) e [
\ﬁ 3 s F_] e W 3 —— )

In the Material Browser, open the Appearance tab. The Appearance tab is the only tab that
affects the results for illuminance analyses.

In the Generic panel, editing the RGB values will control reflectivity for opaque finishes. If an

image is selected for the Appearance, the average colors of the picture will determine the

basic material reflectivity.



Material Browser - Wall Material (1) 1 — » M

Search Q‘ Identity | Graphics | Appearance
Project Materials: All v} 0= - 1 wall Material (1) B
Name .
= 3 )
Vinyl
Wall Material (1) [ T A =
o— ¥ Generic
Wood
I &) lsTll RGB 80 80 80 =
N b - Image ! -
[l Wood - Birch g
m—— {no image selected)
Wood - Cherry Image Fade 100
I — = Glossiness 50 =
t.;ii Wood - Firring :
l Highlights | Non-Metallic -
_ Wood - Flooring P || Reflectivity
» | Transparency
Wood - Laminated > Cutouts
D » | Self luminati
I Wood - MDF, Medium Density Fibreboai Hmination g
|| ~ » | Bump
| E-@-8B « B
‘ [ oK H Cancel I Apply
i

RGB values are based on the following formula:
$$ (0.2126R + 0.7152G + 0.0722B) / 255
$$

You can use the table below, or the worksheet available here to define RGB values for
specific reflectivity values.




Reflectivity R G B
100% 255 295 255
98% 250 250 250
04% 240 240 240
00% 230 230 230
86% 220 220 220
82% 210 210 210
78% 200 200 200
75% 190 190 190
71% 180 180 180
67% 170 170 170
63% 160 160 160
59% 150 150 150
55% 140 140 140
51% 130 130 130
47% 120 120 120
4£3% 110 110 110
39% 100 100 100
35% 90 90 90
31% 80 80 80
27% 70 70 70
24% 60 60 60
20% 50 50 50
16% 40 40 40
12% 30 30 30
8% 20 20 20
4% 10 10 10
0% 0 0 0

When all other attributes in the Appearance tab are unchecked, the material will have a
matte finish and only diffuse reflectivity (it will not be “shiny”). You can simulate shiny, or
specular, materials by checking Reflectivity and changing the settings.



Material Browser - Wall Material (1) 1 _—:-‘ ) M
|Seam‘i' CL‘ Identity Graphics | Appearance

Project Materials: All v> 0= - 1 wall Material (1) B

-

Name

VCT - Vinyl Composition Tile

Vinyl

Image

LN

Wall Material (1) (no image selected)

| Image Fade 100 .
Wood
: L. Glossiness 50 =
i e Highlights A Non-Metallic -
— ¥ -/ Reflectivity
I Wood - Cherry Direct 50 =
| — Oblique 50 -
Lw Wood - Firring
P | Transparency
L. Wood - Flooring » | Cutouts
| » | Self lumination
Wood - Laminated D » | Bump
j| e = » | | Tint
| En-@-B « | .
l E 0K ” Cancel ” Apply ]
o

All other categories in the Appearance tab (Transparency, Cutouts, Self lllumination, Bump,
and Tint) define surface appearance properties. These will affect overall light reflectivity.



Light Analysis Settings

For most analysis types, it is not necessary to change any of the default light analysis
settings, however some of them can help you work more efficiently. The image below
depicts the default settings.

These settings persist with Revit, not the project, so be aware that any changes that you
make to the settings will keep for all other projects until you change the settings.

g '

Light Analysis Settings 7 £

Troubleshooting

|+ | Log debug file in ChautodeskiRevitDaylighting

Disable LAR inworkshared documents

Rendering Settings for _Lighting Analysis Model View

|| Owverride "Lighting > Scheme"

|+ | Owerride "Background > Style"

(| Tumn off "Section Baox"

| Turn off wisibility for non-permanent model categories
|+ | Set Phase Filter to "Camplete”

v | Dwerride "iew Template"

Results assistant

| Track model changes

| Export raw analysis data (caution: large files)

Save | [ Cancel

L A

Troubleshooting

Log debug file in This option automatically creates a log file in the listed
C:\Autodesk\RevitDaylighting  structure. This can be helpful when troubleshooting.

Lighting Analysis saves data from the last analysis

Disable LAR in workshared generated with the Revit document. Select this option
documents to prevent running a lighting analysis on a workshared
model.

Rendering Settings for _Lighting Analysis Model View



The "_Lighting Analysis Model View" 3D view is used to define the geometry and settings
for the lighting analysis. Any changes you make to this view before selecting Run Analysis
will be represented in your analysis results. For instance, you can hide or turn off objects in

this view to not include them in the lighting analysis.

Each time a lighting analysis is run, it will automatically change some of the settings for the
"_Lighting Analysis Model View" 3D view, unless you change the settings defined in the
Light Analysis Settings menu.

If checked, the Lighting Scheme for the Rendering Settings for the

CZ‘,/ge,gzgg _ "_Lighting Analysis Model View" 3D view is set to "Interior: Sun
Scheme” only". Unchecked, this setting allows you to change the Rendering
Settings to include electric lights.
EDB\/aecrl:grf)un d If checked, the Background Style for the Rendering Settings for the
> Style” "_Lighting Analysis Model View" 3D view is set to "Sky: No clouds".
Turn off If checked, the section box for the "_Lighting Analysis Model View"
“Section 3D view is turned off. Unchecked this setting allows you to exclude
Box” parts of the model using the section box, but be aware any open areas
or floors will be subjected to “full sun.”
\ZL;I;ZI/(I)Z for This option hides the following categories of elements in the "_Lighting
nor- Analysis Model View" 3D view: Furniture, Furniture Systems,
ermanent Entourage, _and Planting_. Unchecking this setting allows you to
l;?ode/ include these elements and their impact will be represented in the
categories lighting analysis results.
Set Phase If checked, the Phase Filter for the "_Lighting Analysis Model View"
Filter to 3D view will be set to "Show Complete for Lighting". This Phase Filter
“Complete” will display elements in New and Existing phases "By Category" and
elements in Temporary and Demolished phases will not be displayed.
S\)/\I/_sxlde If checked, the View Template for the "_Lighting Analysis Model
Template” View" 3D view will be set to "None."

Results assistant

rggg’;l Check this option to be warned when a change is made to the model that
invalidates the lighting analysis results.

changes

Expon‘.raw Use this option opens an Excel window with analysis points and

analysis . . . ..

data illuminance values when results are generated. This export option is only

Calition: available for the following study types: llluminance Analysis, LEED 2009

large files)

IEQc8 opt1, LEED v4 EQc7 opt2



Light Analysis Settings
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Sky models

Customized llluminance Analysis and Perspective llluminance Renderings allow you to
specify Sky Models and irradiance data.

The most commonly used model in daylighting simulation applications
Perez All- and the model most analysts use in Radiance. The Perez model yields
Weather Sky  accurate results for all sky types from clear to fully overcast. It is also
the model LEED requires be used for daylighting predictions.

CIE:
Overcast Simplified and standardized instances of the Perez model. They
Sky, provide standard conditions for daylighting applications. If you know
Intermediate what kind of sky you will have, or you're trying to get values for a
Sky, Clear particular situation (clear or overcast) then it is a good idea to use a
Sky, CIE model.
Uniform Sky
Percentage of natural light falling on surfaces compared to that which

Davli would have fallen on a completely unobstructed horizontal surface

aylight » . .
Factor Sky under same sky conditions. The location or time of day does not matter

if you are using a Daylight Factor Sky. Results will be expressed as a
percentage.

If you are unsure of which sky model to use, a good place to start is with the CIE Overcast
Sky model. This model will not have the unique characteristics of direct sun, and represents
an overcast condition that could happen at any time of day and is a good way to put your
design to the test. It is often standard practice to also render using the Perez model at an
equinox and the solstices to visualize a range of standard conditions.



Analysis Costs

Insight Lighting Analysis with Revit analysis uses Cloud Credits associated with your A360

account. Learn more about Cloud Credits.

You will be notified how many Cloud Credits are required and how many you have available
with each analysis. When changing study type, levels included in the analysis, or resolution
settings, selecting Check Price will recalculate your Cloud Credit costs. You will not be
charged any Cloud Credits until the analysis successfully completes and you generate
analysis results in your model. You will have the option to accept or decline the transaction

at this point.

-

Lighting Analysis in the Cloud

==

Select Analysis Type
For best results, follow the best practices checklistin Help
Analysis:  llluminance Analysis -
Lenels: All &=
Environment
Location: tdanchester, NH

Date/Time: DDefine Environments in Analysis Settings

The following enviranments are defined
B-15 12pm - GHI: 843, DM 739, DHI: 92
B-15 Bpm - GHI: 252, DML 439, DHI: 74

lluminance Settings

#he

Threshald: Lower: 300 Upper. 3000 Lux -
Analysis Plane Height: 30 inches above floar
Thresholds are used for results in Room and Floor Schedules
Cloud Credits
Fesolution: 12 inch grid -
Fequired: 18 Credits
Aailable: Linlimited
| Email: when complete
otan Analysis | | Cancel

v3.0.0.0



https://knowledge.autodesk.com/customer-service/account-management/subscription-management/subscription/cloud-services/autodesk-360-cloud-credits-faq

Analysis Costs
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Cloud Credit Pricing

Free for up to 25,000 sf (2,300 sqm)

Illuminance Analysis | 72 1nch grid ~1 Cloud Credit per 12,500 sf (1,100 sqm) after
LEED 2009 IEQcS8 optl
LEED v4 EQc7 opt2 12 inch grid Free for up to 6,000 sf (550 sgm)
~1 Cloud Credit per 3,000 sf (270 sqm) after
. . Free for up t0 1,300 sf (120 sqm)
LEEDVA-EQcT-optt 24inch grid ~1 Cloud Credit per 1,200 sf (110 sqm) after
Daylight Autonomy o4 e Free for up to 6,000 sf (550 sqm)
(sDA preview) g ~1 Cloud Credit per 2,500 sf (230 sqm) after
P A — 12 inch grid Free for up to 6,000 sf (550 sqm)

~1 Cloud Credit per 2,500 sf (230 sqm) after




Manage Cloud Credit Costs

The area of floor objects included in the analysis determines Cloud Credit costs. Keep Cloud
Credit costs down by considering the following:

e Choose only the floors you are interested in.

Sometimes floor objects can be used to build exterior surfaces, shading devices, etc.
Analyze only specific levels or remove unwanted floor area from the 3D “_Lighting Analysis
Model View.” Also, make sure there are not duplicate floors overlapping on the same level.

e Choose one level at a time to confirm model settings before running a full
analysis.

If your level's floor area is within the free pricing threshold, you can often run these setup
analyses for free. Use these free analyses to get familiar with how the tool works and test
different setting before running an analysis for the full model.

e Choose low resolution (72 inch) to confirm model settings before running a high
resolution (12 inch) analysis.

Use a low resolution analysis to check your settings and materials and get familiar with the
tool. Low resolution analyses are available for some study types, and require less Cloud
Credits. When ready for final analysis, you can use a high resolution.

e Only run a new analysis when you make an invalidating change.

Once you populate analysis results in your model, you can do a lot without having to run a
new analysis. If you modify Rooms, Room Parameter settings, analysis display styles,
schedule layout and column contents, or modify or create new 3D views, just select the run
to repopulate and update results. When you change the model geometry, materials, or light
fixtures, then you should run a new analysis, as the lighting conditions are changed.

e Join finish floors to underlying floor layers on the same level so only one layer is
analyzed.

Many Revit models include layers of floors to indicate different finish surfaces in different
areas of the building. This results in increased floor area, and increased Cloud Credit costs.
Best practice is to use Modify > Geometry > Join to join the layers. You will still be able to
show or hide finish floors in different views, but if floors are joined, only the top level will be
used for the analysis.



Manage Cloud Credit Costs
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Validation

Insight Lighting Analysis with Revit leverages the A360 Rendering service.

A360 Rendering uses bidirectional ray tracing but with an additional intelligent algorithm to
determine the ray order such that the most important rays are generated first. The result is a
much faster convergence to final results. The engine calculates all the bounces that are
important for making conclusions. The algorithm is called Multidimensional Lightcuts
(Siggraph 2006), with trade secret/patented extensions. This approach differs from other
tools that follow the bounces of a photon even past the point where it practically affects the
rendering.

The engine has been validated with the help of one of the top daylighting firms in the
country. They used a consistent model to compare A360 Rendering illuminance outputs to
both Radiance and to actual light level measurements of the space.


https://gallery.autodesk.com/a360rendering
https://gallery.autodesk.com/assets/rendering/logo-header.png

Support & FAQ

Get support for Insight Lighting Analysis with Revit on the Insight Lighting & Solar Analysis
Forums.

Be sure to visit the A360 Rendering Forum if you have specific questions about A360
Rendering.


https://forums.autodesk.com/t5/lighting-solar-analysis-forum/bd-p/19
https://forums.autodesk.com/t5/a360-rendering-forum/bd-p/2060

Troubleshooting

All my results are zero (red)—this can’t be right.

This is often the case when transparent assets aren’t actually assigned to glazing materials.
The glass in your model may look transparent, but you need to make sure the material asset
assigned to it is transparent as well. Follow the steps for defining Transparent Materials, and
pay special attention to assigning a transparent Asset. Using clear glazing is a good option.

If you’re confident that materials are properly set up, make sure there are no opaque
elements blocking your windows. For example, sometimes when using layered wall
constructions, a window element won'’t create a void for all wall layers. If there is a wall layer,
or any other element, blocking the windows, make sure to hide it in the “_Lighting Analysis
Model View.”

Check the Rendering Settings for your view and make sure they are including the daylight or
electric light inputs. Also check your Light Analysis Settings to make sure they support your
input conditions.

Finally, check to make sure that your simulation date and time is occurring at an appropriate
time. If you are analyzing daylight values at 12AM (midnight), there won’t be any daylight to
simulate (unless of course you are in an extreme northern or southern latitude!).

| don’t think my results make sense.

If your results don’t seem right, be sure to check the suggestions listed above for material
settings, glazing obstructions, settings, and simulation time. Additionally, you might want to
check the following.

Opaque materials (walls, floors, ceilings, etc) may have a "self-illuminance" modifier defined
in the Appearance tab of the Material Browser. This can happen artificial characteristics are
used to enhance visual renderings.

In the “_Lighting Analysis Model View,” make sure there is not Section Box cutting a wall
open, or any other part of your model. The Section Box is usually automatically ignored for
analysis, but the Light Analysis Settings option may have been changed.

I’'m seeing conflicting results planes between my 2D and 3D views.

It might be possible that there are two different Floor elements sandwiched together in your
model. Since the lighting analysis planes are created from Floor elements if there are
multiple Floor elements on top of each other or assigned to the same Level, there will likely



be multiple analysis planes on top of each other, creating conflicting views or double
markers. Try removing or hiding the unnecessary floors in the "_Lighting Analysis Model
View." Bonus, doing so will probably lower your Cloud Credit costs as well.

Can | exclude Rooms from the calculation before | submit the analysis?

Rooms that are checked in checked or unchecked in the “_Lighting Analysis Room
Schedule” will only impact results visualizations and threshold calculations. It will not impact
futures analyses.

To exclude areas or elements from future lighting analyses, you will want to control the
" Lighting Analysis Model View."

How do | include the impacts of Sola-tubes in my analysis results?

Tubular skylights (SolaTube, Velux Sun Tunnel, ODL, etc) can be modeled as Light Fixtures
associated with an IES lighting distribution profile. The IES files should be specific to location
and time of your analysis and are available from most skylight manufacturers. Most
manufacturers also have Revit families that can be used to host the IES file, or you can use
any generic fixture to create a tubular skylight fixture.

After creating the fixture, follow the workflow to include electric lights, where the skylight
fixtures are acting as electric lights.

Why aren’t Automated Shades available for sDA/ASE study types?

One of the differences between LEED v4 EQc7 opt1 (sSDA/ASE) calculations and LEED v4
EQc7 opt2 (single point in time) calculations, is that for sSDA/ASE analysis types, shades
need to physically modeled, versus just expanding the threshold limits. Currently, Revit
doesn’t include shades for sDA/ASE analysis types. However, it's worth noting that including
shades should change the results by a great amount. In fact, including automated shades
won’t reduce the direct sun (ASE) liability, as ASE has to be calculated with shades open.

My available Cloud Credits aren’t right.

If your available Cloud Credits don’t match up with what is listed as available in
manage.autodesk.com, you may need to contact your Autodesk reseller or submit a support
request.

What information gets sent to the A360 Rendering engine from my Revit model?
Revit creates an SPD file that gets sent to the A360 Rendering engine. The SPD contains:

e Model geometry (as triangle meshes)
e Project location (represented by the associated weather file)
e Material definitions and texture images (if included)


https://manage.autodesk.com/cep/
https://knowledge.autodesk.com/contact-support/autodesk-account-management/managing-user-access

e Light fixture definitions and associated IES files
e Date and time set for the analysis
e Names and positions of selected 3D view cameras
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