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Class summary

Until recently, daylighting performance analysis has been one of the truly
apprentice skills in the field of building design. Though collaborative work
with experienced lighting professionals will always be part of designing
successful daylit buildings, recent releases for Revit do away with much of
the tedious, redundant, and highly technical modeling setup required In
standard specialty software, and speed the process tremendously by
leveraging a fast, cloud-based simulation engine.

This class will show how the Lighting Analysis tool set for Revit can be used
by architects and designers to actively engage in lighting and daylighting
analysis, including LEED, informing decisions throughout the design process;
and by engineers and specialist consultants to extend your influence and
spend less time modeling and more time consulting on more projects.
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Class summary

This class will review 3 tools that leverage the Lighting Analysis tool set in
Revit for cloud-based simulation for lighting analysis:

1. Deep dive into Lighting Analysis for Revit plugin - automate
simulation and results management for typical daylighting analyses like
_LEED, and custom analyses with advanced settings.

2. Intro to Rendering llluminance output in Revit - enables flexible and
general visualization of illuminance levels for any time, location, or sky
condition for any Revit 3D view

3. Intro to Dynamo Daylighting nodes - provide the ultimate in flexibility
and automation of analysis and optimization using the same cloud
simulation engine used for LAR and Rendering Illluminance.
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What we will cover

= Section 1.0 - Why should architects do daylighting analysis?
= Section 2.0 — Lighting Analysis for Revit demo and deep dive.

= 2.1 — LAR Run Analysis dialog
= 2.2 — Controlling Cloud Credit costs

= 2.3 — Revit Materials for llluminance Analysis

= 2.4 — Custom Analysis with LAR

= 2.5 - Raw data export
= Section 3.0 — (Intro) Rendering llluminance Workflows
= Section 4.0 — (Intro) Dynamo Daylighting
= Section 5.0 — Validation — Engine and Workflow
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Section 1

Why should architects do
daylighting analysis?
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* More analysis needs to be done to tacilitate better buildings that
can take advantage of significant known benefits of daylighting.

* There are not enough specialists available to do the analysis and
consult on solutions for all the buildings that need it.

» Architects are in the best position to start early, act on analysis
information, and carry benetfits through to completion

» Making the job easier for specialists also frees them up to focus
on consulting and design rather than simulation management.
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How can we enable architects
to do daylighting analysis?
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How can we incorporate valid and
useful daylighting analysis into the
architects’ working environment?
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Location and Time
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Tool Makers

Daylighting Specialists
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* Remove the tedious activities that break design tflow

» Automate settings not related to design thinking

» Keep the analysis model coupled with the design model
* Show the results in canvas

* Do it all fast to maintain flow with the design process
(get the answer before you forget the question!)
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Offering

| Questions

Questions?
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Section 2

Lighting Analysis for Revit

Handout Exercise 1.0
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Metrics

Benchmarks
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llluminance (min fc)

= Public spaces 2-5 fc
Metrics = Lobby and Reception 0-20 fc
(lluminance - footcandles)
= Dining Areas 5-20 fc
= Hotel corridors 10-20 fc
= Conference areas 20-50 fc
= School reading areas 20-100 fc
Benchmarks = Drafting Oftice 50-200 f¢  teminaingengiee
" UmS) = Fine Assembly tasks 200-2000 fC  saee s
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IEQeE.1: Daylight and Views—Daylight

7 Optimize building
arientation and
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o

Identity regularhy !
accupled spaces.

Metrics (o

(Illuminance - footcandles)

.

Hold integrated design
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1‘\ modeling
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Benchmarks -

(LEED Daylighting Credits)
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Mame

Glass 1xlin - 20pct tvis

Glass 1xlin - 30pct tvis
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Glazing - Curtain Wall Glazing

GRC - Glass Reinforced Concrete
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¥ Glazing
Color
Custom Color
Reflectance
Sheets of Glass

b | | Tint

Q| Identity = Graphics Appearance

0 Glazing - Curtain Wall Glazing (1)

Custom

RGE 163 140 99

25 [0

10

[ OK ” Cancel ] Apply

<Room Schedule=
C D E F
Include In Automated
Level Name Number Area Daylighting Shades

k. |03 - Floor Administration 322 633 5F ||
i:: .hi 03 - Floor Advisors 324 540 5F [
@ ﬁ;:,}: : 03 - Floor Conference 325 545 SF ]
.:: .;n;: 03 - Floor Corridor 328 581 5F 0 [
@QJ:. 03 - Floor Electrical 310 75 5F ] [
H{:‘::-- : 03~ Fioor Electrical 317 171 8F ] ]
“\! 03 - Floor Electrical 323 60 SF ] [l
03 - Floor Hall 213 1483 SF ] Il
03 - Floor Instruction 302 860 SF Fi "
03 - Floor Instruction 303 693 SF
03 - Floor Instruction 304 517 SF
03 - Floor Instruction 305 693 SF
03 - Floor Instruction 306 786 SF
b 03 - Floor Instruction 313 834 SF
:’E 03 - Floor Instruction 314 869 SF
. 03 - Floor Instruction 315 523 SF Fi "
- e e

:ﬁ: 03 - Floor Lobby e 3479 SF
|:‘; 03 - Floor Lounge 309 414 SF ] ]
Lﬂ} 03 - Floor Media Review 319 475 SF ] ||
03 - Floor Media Review 320 565 SF ] |
03 - Floor Men 307 141 8F D |:|
e RO E TIRRE == =
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Material Browser - Glaz Lighting Analysis for Revit A0
Lighting Analysis in the Cloud g R | ——
3 LEED wd EQ1c¥ apt? Lighting Analvsiz Results Summany:
Lighting analysis complete for: ] — —
gAdva%ced {,’Iodel - EU”Anal}fSiS 2015 - failLEED.nvt | == Project Materials: Al | Jam September 17 3pm September 19 i
R Name GHI: 444, DME: 622, DHI: 87 Wim2 GHI: 339, DMI: 534, DHI: 82 Wim?2
16 of 16 floor analysis grids completed successfully. Included area below lower threshald: 21%  Included area below lower threshaold: 16%
g I:E ? . Glass 1xlin - Included area paszsing threzhold limitz: 78%  Included area passing threshold limits: 793
i . = E Included area above upper threshaold: 1% Included area above upper threshaold: 5%
Cloud Credits Required: 18 . Glass Lelin -
Cloud Credits Available: 93492 (;) R Fun Generate Motes:
.'!'.I'IEll'!."SiS F'!.ESLIH'E . Glass Ldin - LEED requires that bath analvsis times meet pazzing criteria of at least 75%
Click Accept below to charge your account and download the results. Then ] Refer to ‘Lighting Analysis' schedules for detailed analysis results. PASS
click Generate Results to process the results and view in Revit &L_:;_ nght .'!'||'IEI|'!|I'5i5 . Glass 1xlin - Referto 'Lighting Analysiz' floor plan views for results vizualizations. '
.
@: = . Glazz 1xlin -
- L. -
2 Accept . | | ‘ - o . Sheets of Glass 2
Account will be debited the required number of credits and results will be available @: [ T B —
<_Lighting Analysis Floor Schedule=
< Cancel @ T i
Account will not be debited for the analysis and new results will not be available. ] [ | LEED v4 EQc/{ opt2Whole Building Resulis - 9am: 78% within, 3pm 79% within
i I
- @: - —1 _jh 9/17 9am GHI: 449, DNI- 622, DHI: 87 W/m2

LEED w4 EQcY opt 2 zpecifies a minimum threshold of 300 s, and ! I

] | [ | |
a maximurm of 3000 lue unlesz a room has automated shades. 9/19 3pm GHI' 339, DNI: 534, DHI 82 Wim2
o L o A B C | E | F | G | H | 1 J K | L | M | N | 0]

B v
|

1]
Sam threshold results Jpm threshold resulis
Cloud Credits Floor Area Included within threshold above threshold below threshold within threshold above threshold below threshold
H i in Daylightin —

Hequued: 18 Credits Name ylighting Total Floor Area % : Area % Area % Area % Area e Area % Area
Available; 93473 Creditz 01 - Entry Level 8578 SF 16841 SF 87 7475 SF 0 0 SF 13 1104 SF 85 7295 SF 5 417 SF 10 866 SF
02 - Floor 7433 SF 17309 5F 70 5220 5F 2 138 5F 28 2130 SF &7 5025 SF 1 201 SF 22 16681 SF
03 - Floor 9008 SF 17368 5F 77 6963 SF 0 0SF 23 2040 SF 24 7528 SF 0 0SF 16 1482 5F

Email: scheerd when complete

w2009
¥ =_Lighting Analysis Room Schedule=
A B C D E F 6 | w ] v | 3 ] k L M N 0 P | a | R
Sam threshold results 3pm threshold results.
Include In Automated within threshold above threshold below threshold within threshold above threshold below threshold
Level Mame Number Area Daylighting Shades % i Area % i Area % i Area % i Area % © Area o i Area
03 - Floor Administration 322 633 5F 7 43 307 SF 0 0 SF 52 326 SF 43 273 5F 0 0SsF 57 359 5F
03 - Floor Advizors 324 540 SF 7] 17 90 SF 0 0SF 23 450 5F 13 T3SF 0 0SF ar 457 SF
@ 03 - Floor Conference 325 645 SF 7] 14 93 SF 0 0SF 35 EE2 5F 16 103 SF 0 0SF 24 542 5F
03 - Floor Corridor 328 581 SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF
03 - Floor Electrical 30 75 5F 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF
hhting Analysks Resulte-03 - Floor [fe 03 - Floor Electrical N7 171 SF 0 0SF 0 0SF 0 0 SF 0 0SF 0 0SF 0 0 SF
= 03 - Floor Electrical 323 80 SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0 SF
03 - Floor Hall 213 1483 5F 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0 SF
£ 03 - Floor Instruction 302 850 SF ] v 100 860 SF 0 0SF 0 0SF 100 860 SF 0 0SF 0 0 SF
03 - Floor Instruction 303 693 SF ] V 100 693 SF 0 0SF 0 0SF 100 691 SF 0 0SF 0 2 5F
: 03 - Floor Instruction 304 51T SF 7] 7] 100 517 SF 0 0SF 0 0SF 100 516 5F 0 0SF 0 15F
03 - Floor Instruction 305 693 SF 7] 7l 100 693 SF 0 0SF 0 0SF 100 693 SF 0 0SF 0 0SF
03 - Floor Instruction 308 786 SF ] 7l 100 TB5 SF 0 0SF 0 158F 100 724 5F 0 0SF 0 25F
03 - Floor Instruction 3 234 5F 7] 7 100 832 5F 0 0SF 0 25F 100 834 SF 0 0SF 0 0 SF
;’: 03 - Floor Instruction 314 869 SF 7] 7 86 748 5F 0 0SF 14 120 5F 100 869 SF 0 0SF 0 0 5F
5 03 - Floor Instruction 5 523 5F v 7 61 318 5F 0 0SF 39 204 SF 100 523 5F 0 0SF 0 0 5F
" 03 - Floor Lobby s 3479 5F 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0 SF
:'E 03 - Floor Lounge 309 414 5F 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0 SF
L2 03 - Floor Media Review 319 475 5F 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0 SF
03 - Floor Media Review 320 565 SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF
03 - Floor Men 307 141 SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF 0 0SF
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Lighting Analysis in the Cloud ) 2%

t
select Study Settings = @

For best rezults, follow the best practices checklist in Help

dnalpziz: LEED v4 EQc7 opt?

Lluality: High -
Lewvels: Multiple =
Environment
Location; M anchester, NH

Date/Time:  Fall Equios

i Mear September 21, Ham and 3pm, clear sky

The following weather file valuesz wil be uzed: R U N A N A LYS I S
[ 317 Qarn - GHI: 443, DML 622, DHI: 87
3/13 3pm - GHI: 339, DNI: 534, DHI; 82

lluminance Threshold

Threshold: 300 to 3000 lux

LEED w4 EQc? opt 2 specifies a minimum threshold of 300 lus, and
a mazimurn of 3000 lux unlezz a room has automated shades.

Cloud Credits
R equired: 18 Credits

Ayeallable:; 93473 Credits

Emaill: zcheerd when complete

w2 109 Start Analyziz || Cancel |

. - —
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Section 2.1
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Lighting Analysis in Revit
Run Analysis Dialog
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Location Weather and Site

Location | Weather | Site

Define Location by:

[Internet Mapping Service

)

Project Address:
Manchester, NH

Weather Stations:

—
= [ ]
S

|| Email: zcheerd when complete

v2.0.0.3

52724 (0.00 kilometres away) \ it
52723 (15.61 kilometres away) "-'_:.\ Chichester
52505 (18.02 kilometres away) ) = / ~I"5
52504 (22.05 kilometres away) .! O posaposs.
52943 (22.05 kilometres away) _ I &9
52725 (23.82 kilometres away) 'k'"l_l-"[‘% Weather Station 52724
59318 (23.82 kilometres away) 1 vear 2004
52842 (27.04 kilometres away) L atitude 42.3910011231504 ggrh
Lengitude -71.4609985351563
Distance 0,00 kilometres away
Elevation 103.0000
| 4 |
;.:-Q\"\ e,
\ = Twm)  Ra il
Goffstown @ ‘!?!C'L Ksett..ﬁ__;- et K
Manc_hesté? j P s A
b» bing @ ||b 2014 Micresoft Corporation . © mi‘kia
Use Daylight Savings time
[ Ok J [ Cancel ] [ Help ]
Cloud Credits
R equired: 18 Credits
Avallable: 93473 Credits '

Start Analpsis H Cancel | §

e T

M AUTODESK UNIVERSITY 2014

Shaluziz:

| FED w4 FOc-7 oot o] MR

“ @

CIuaaliby: Hinh

Ll

Lewvels: Al

01-E

Environment

Location:;

Dates/Time:

Level ‘

t anchester, NH

Mear September 21, J3am and 3pm, clear zky
The following weather file walues will be used:

9/77 Jam - GHI: 449, DMI: 622, DHI; 87

lluminance Threshold

T hrezhaold;

200 ko 000 o

LEED w4 EQc? opt 2 zpecifies a minimum threshold of 300 |us, and

a rmaxirmun of 3000 lue unless a room has automated shades.

Cloud Credits

FHequired:

A allable;

18 Credits
93473 Credits

{\ AUTODESK.
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Lighting Analysis in the Cloud 23

Welcome to Lighting Analysis cloud service for Rewit

Torun a daylighting analysis with Revit
STEP1: Prepare the model

Set project location in bManage > Location

Define zurface and glazing maternals

Define Rooms and FHoom Farameters D E M O

Set Advanced Options
STEP 2: Click Run Analysis:

kdanage dnalvsis cost

STEP 3: Click Generate Results:

Generate and View results

| Don't showe this message next time Continue
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Section 2.2

Lighting Analysis in Revit
Controlling Cloud Credit Costs
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Lighting Analysis in the Cloud

Select Study Settings =

For best results, tollow the best prachices checklist in Help

Analysis: LEED v4 EQc?Y opt2 -

Quality: High -
Levels: Al B
Environmert
Locatior: Manchester, MH

DatedTime:  Mear September 21, Jam and 3pm, clear sky
The following weather file waluesz will be uzed:
9/17 dam - GHI: 443, DMI: 622, DHI: 87
919 3pm - GHI; 339, DML 534, DHI: 82

llluminance Threshold

Threshold: 300 to 3000 Jux

LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a madimurm of 3000 lue unless a room hasz automated zhades.

Cloud Credits
Required: 18 Credits

Avallable:; F45880 Credits

Ermail: zcheerd when complete

w2 1109 Start Analyziz || Cancel

!)/IQ AUTODESK UNIVERSITY 2014

High Res

1 foot grid resolution
LEED documentation
Small buildings all phases
Detailed design decisions

2,500 sf

FREE
< 6ksf

6,000 sf

1CC/3ksf
>6ksf

10,000 sf

25,000 sf

90,000 sf

0 CC

0 CC

4 CC

9 CC

17 CC

Low Res

6 foot grid resolution

Large building design review
Preview settings and materials
Schematic design decisions

0 CC

0 CC

0 CC

0 CC

< 25ksf
FREE

4 CC

>25ksf
1CC/12.5ksf

/\ AUTODESK.
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Lighting Analysis in the Cloud

Select Study Settings
For best results, tollow the best prachices checklist in Help

Analysis: LEED v4 EQc?Y opt2 -

Cluality: Low -

Levels: 03 - Floar

Environment
Location: tManchester, NH

DatedTime:  Mear September 21, Jam and 3pm, clear sky
The following weather file waluesz will be uzed:
9/17 dam - GHI: 443, DMI: 622, DHI: 87
919 3pm - GHI; 339, DML 534, DHI: 82

llluminance Threshold

Threshold: 300 to 3000 Jux

LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a madimurm of 3000 lue unless a room hasz automated zhades.

Cloud Credits
R equired: 0 Creditz

Avallable:; F45880 Credits

|| Email: scheerd when complete

va2.0.0.9

Start Analysis || Cancel |

%

!)/'Q AUTODESK UNIVERSITY 2014
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Lighting Analysis in the Cloud e

For best results, tollow the best prachices checklist in Help

Analpsis; LEED v4 EQcV opt2 -

Lluality: High -
Lewvels: All
. 01 - Entry Level
Environment 02 misc

Location: Manch

Date/Time:  Mear 503 misc
The following weather file values will be uzed:
3/77 am - GHI: 443, DMI: 622, DHI: 87
919 3pm - GHI; 329, DML 534, DHI: 82

o, clear sky

[lluminance Threshold

Threshold: 300 to 3000 Jux

LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a madimum of 3000 lue unless a room hasz automated zhades.

Cloud Credits
Fequired: 17 Credits

Ayvallable:; F45884 Credits

Ernall: zcheerd when complete

w2 1109 Check Frice || Cancel |

$
select Soudy Settings = @

AUTODESK UNIVERSITY 2014

Separate Floors that aren’t Floors

Moxify | Floors | | Activate Dimensions

Properties

Floor
Metal Sunscreen

Floors (4)
Constraints
Level
Height Offset From Level 01 - Entry Level
Room Bounding 01 misc
02 rnisc
Related to M
i —— 02 - Floor
Structural 03 - Floor
Structural
Enable Analytical Model iRt

v] Edit Type

=]

i

—

Dimensions
Slope

&

Perimeter

Area

Volume

Thickness

127

Identity Data

>

&
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Join Finish floor to Main floor

| Gecnmetr}rll Modify | View  Measure | Create | Mode |

¥ Cope + [fa &

(St =

Gionl] i2 |

]

@Jnin Geometry

[

1 Unjoin Geomet
il ﬁ' | ry

Switch Join Order
( :EZI

Join Geometry

Creates clean joins between 2
common face, such as walls &

The Join Geometry tool remo

elerments. The joined elerment

and fill pattern.

I

Lighting Analysis in the Cloud
- &
Select Study Settings
For best results, tollow the best prachices checklist in Help
Analysis: LEED v4 EQc?Y opt2 -
Lluality: High -
Levels: Al B
Environment
Location: t anichester, MH
DatedTime:  Mear September 21, Jam and 3pm, clear sky
The following weather file waluesz will be uzed:
9/17F Jam - GHI; 443, DMI: 622, DHI: 87
9/19 3pm - GHI: 339, DMI: 534, DHI: 82
lluminance Threshold
Threshold: 300 to 3000 Jux
LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a maximurm of 3000 lux unlezs a room haz automated shades.
Cloud Credits
Required: 18 Credits
Ay allable; FA5880 Credits
|| Email: scheerd when complete
2 004 Start Analyziz | | Cancel

!}’( AUTODESK UNIVERSITY 2014
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Lighting Analysis in the Cloud

Select Study Settings
For best results, tollow the best prachices checklist in Help

LRI FED v4 EQc opt iR

Cluality: Low -
Levels: Muttiple B
Environment
Lacation: M anchester, MH

DatedTime:  Mear September 21, Jam and 3pm, clear sky
The following weather file waluesz will be uzed:

9417 9am - GHI: 443, DNI: 622, DHI: 57
9413 3pm - GHI: 339, DMI: 534, DHI: 82

llluminance Threshold

Threshold: 300 to 3000 Jux

LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a madimurm of 3000 lue unless a room hasz automated zhades.

Cloud Credits
RHequired: [ Credits

Avallable:; F45880 Credits

|| Email: scheerd when complete

v2.0.0.9 |5tafmﬂa|ﬂ:§J| Cancel |

Subdivide Floors to Analysis Levels

Madify | Floors

Properties

Floor
Concrete- 100mm

Flocrs (1)
Constraints
Level
Height Offset From Level )] - Analysis 00 |
Room Bounding 01 - Entry Level
Related to Mass 01 misc
02 - Analysis
Structural 02 misc
Structural 02 - Floor

AUTODESK UNIVERSITY 2014

Enable Analytical Model

M3 Cleme

:
E

-

Dimensions
Slope

-
-

Perimeter

2947561

Area

1894370 5F

470 AT

hoa

-

.] Edit Type
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Lighting Analysis in the Cloud

Select Study Settings

Analysis: LEED v4 EQc?Y opt2 -

For best results, tollow the best prachices checklist in Help

llluminance Threshold

Cloud Credits
Required:

Avallable:;

|| Email: scheerd when complete

va2.0.0.9

Threshold: 300 to 3000 Jux

LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a madimurm of 3000 lue unless a room hasz automated zhades.

Quality: High -
Levels: Al B
Environmert
Locatior: Manchester, MH

18 Creditz
745880 Credits

DatedTime:  Mear September 21, Jam and 3pm, clear sky
The following weather file waluesz will be uzed:
9/17 dam - GHI: 443, DMI: 622, DHI: 87
919 3pm - GHI; 339, DML 534, DHI: 82

Start Analyziz || Cancel

!}/’( AUTODESK UNIVERSITY 2014

Run Analysis only when invalidated

Simply Generate Results after:

* Create and modify Rooms
* Change Include in Analysis
 Change Automated Shades
 Change AVF visualization

* Turn on/off AVF layers

* Create new “_Lighting” views and Sheets
* Modify Schedules including LAR results

Lighting Analysis in the Cloud

2z

the last analysis:

model

A new analysis is recommended for up-to-date
analysis results.

< Continue

< Continue and do not warn me again

A change made to the model may have invalidated

One or more relevant elements were changed in the

Oy
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Lighting Analysis in the Cloud

Select Study Settings =

For best results, tollow the best prachices checklist in Help

Analysis: LEED v4 EQc?Y opt2 -

Quality: High -
Levels: Al B
Environmert
Locatior: Manchester, MH

DatedTime:  Mear September 21, Jam and 3pm, clear sky
The following weather file waluesz will be uzed:
9/17 dam - GHI: 443, DMI: 622, DHI: 87
919 3pm - GHI; 339, DML 534, DHI: 82

llluminance Threshold

Threshold: 300 to 3000 Jux

LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and
a madimurm of 3000 lue unless a room hasz automated zhades.

Cloud Credits
Required: 18 Credits

Avallable:; F45880 Credits

|| Email: scheerd when complete

w2 1109 Start Analyziz || Cancel

!)/IQ AUTODESK UNIVERSITY 2014
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Section 4.1

Lighting Analysis in Revit
Revit Materials for llluminance
Analysis
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Opaque materials - Reflectance
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Opaque materials - Reflectance
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Material Browser - Structure - Precast Concrete Beams

Identity | Grapk cs || Appearance E

Q|

m
i

Project Materials: All v>

< [0

Structure - riceose wunuieie peanls

0
=

o

|

Mame

“ SLUTIE LZ)

. Structure - Light Gauge Steel Joist Layer

Structure - Precast Concrete Beams

P Information

¥ Gener

Structure - Steel Bar Joist Layer

&0

Color [el=g:0g:0]

Irmage

‘Rafter Layer

Structure - Timber Joist/

Structure - Timber Truss Joist/Rafter Layer

(no image selected)

100
50

Image Fade

Textile - Bamboo Weave

Glossiness

.....-.
.....i ..

Mon-Metallic

Highlights

Tile (4]
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Reflectivity
Transparency
Cutouts

Self lllumination
Bump

Tint

>
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Muoisture Barriers - Vapour Retarde

i
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Winyl Composition Tile

=

Vapour / Moisture Barriers - Damp-proofing

Vapour,
VCT
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Opaque materials - Reflectance

Reflectance %
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Color [el=giEigl]
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255)=

Reflectance (RGBo

RGR2ZER5ed +

0.7152 Green +
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X

Color

Basic colors:

14
|

172

PEEENL
PEEEEN
EEEEED
I EEEN
EEEEEN
L M EEEN
| L. EEEN
OEEEEN

Custom colars:

Red:

Hue: 225

115

Green:

Sat: o1

MName:

RGE 172-115-137

137

Blue:

135

Lurn:

Mew

Criginal

Reflectance (RGBo

|| panTONE...
Cancel

Add
o

255)=

7152 Giebnr+

0.0722 BLB) /| 255

2426 Red2+

0

Opaque materials - Reflectance
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Opaque materials - Reflectance

RGBE
100%| 235, 235, 255

Reflectance

,!,._fa

.l--..-. AT B
-...I —_—mL==TL=="=
e ——

‘..-.. L

‘h\\ X Fr h\h

3

Color<|RGE 172115137

._I.._I.I..I..I...I._I. i
‘..._....‘. T .h..

ity

{7
F iy ___‘.... _...-..1%

A A A

Image

179
153

179,173

1258, 128, 128
102, 102

102

7,77, 77
21,51

21

26, 26, 26

0,0,0

90%| 230, 230, 230

80%| 204, 204, 204

70%

60%| 133, 153

50%

40%

30%

20%

10%

0%

x

i

Tuﬂ.qhqi.
AR
e famly

ﬁulﬂﬁ?

0%

color

RGB
172
115

ﬁuuhn L A

.“......__

l....-.

.-hmq

.\.I..I.p fofey il

J
E_.
i
"

. 128, 128

Reflectance

ﬂ
o

R4
G4

| 137

grevscald 128

1

Use these values for the
RGC custom color of the

surface Material
Appearance Asset
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Opaque materials - Reflectance
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Material Browser - Structure - Precast Concrete Beams

e k[
=
w
0o+
==
— ;A
i =1
E * o
3 £
m
H 2 — L o
Ly [ =
w i — 1A =]
i .._ﬂ — o .._ﬂ
& ~ 2 =
m c — E i
ol (=] o = m
o g (=} =]
& % = <, 5 -
m
g | & 5 b L 44 > -
g & T = e o Z & -
= o E = b L |
A g = % 4 £ 2 m_.ﬁ E
e = d m — r— d m
=] = = E U I ] |- — =9
T = &5
3 = = 2w E =
> | I8 E | = w @ 5§ § 5  E
= | & a £ B = W owv =B\ =
[~ :_m LT
M _..U__,__ = U
= L A P A A A | A A A
— }
L3 Wt
d . I v
- =, B ©
= : : 2 3
) — = [
f . = o
o - EE L3
& e R o E o
|D__ nﬁ_ ﬂ [ ml.n m W-
r wu a & & < - P
0 =}
b | J B 3 i wo
i 1 S A w i ] =
u c = i =] ‘= = o
o a (=] i) a w = = ]
= ] - [=] ﬁ 1] I ] ‘A
m m — W [wn] oo o
x\-,.xf 2 m @ o ] o w w m.
] —_— =] 8 = 3
= [ T
A o o o E E a i & o
= o o & = [ E £ £ o
= \ \ , i i ] =
= ) ¥ u u u u - - - =
- ! A . =
.y S W 2 2 2 & 5 5 5 _ (I
- = 7] ¥ ¥ i = = =] o E
m | E= 3 5 3 =] 3 w =
=1 = = = = = .m L L [
= m 5 e} frar} frar} = s} = m m _,L_
= = f LA LA LA LA = = = = U_n-“
1w | W]
bl @
i £ “ . . . . . . i . . . E
LT} =
af = 8]

P

/\ AUTODESK.

! _7’,!& AUTODESK UNIVERSITY 2014



Opaque materials - Reflectance
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V1_CR80_FR3|V2_CR80_F |V3_CR80_F |V4_CR80_F |V5_CR60_F |V6_CR40_F |V7_CR80_F |V8_CR80_FR [VO9_CR80_F
0_WR40 R30_WR60 (R30_WRS80 RSO WR60 R30 WR60 R30 WR60 R30 _WR60 40 WR60 R50 WR60

SMFO04

Wall Ref 40% 60% 80% O“/. 60‘ 60/; 0”" 60‘ 60‘
80% 60% 40%
Surface Reflectance 30% a0% 0%
Sensitivity Study
% AREA ABOVE 300 LUX - 9AM AND 3PM
100%
90%

80%
70%

60%
50%
40%
30%
20%
10%

0%

Vi V2 V3 v4 V5 V6 V7 \'L:] V9

B LAR % Area Above 500 lux B RAD % Area Above 500 lux

AXON PERSPECTIVE

INTERIOR PERSPECTIVE

% area above 500 lux

9/21 /9.00 AM
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V1_CR80_FR3|V2_CR80_F |V3_CR80_F |V4_CR80_F |V5_CR60_F (V6_CR40_F |V7_CR80_F |V8_CR80_FR [V9_CR80_F

SMEOA4 -
Wall Ref 40% 60% 80% 60% 60% 60% 60% 60% 60%

80% 60% 40%

Surface Reflectance 30% 40% 50%
Sensitivity Study

AXON PERSPECTIVE

INTERIOR PERSPECTIVE

1 1

9/21 /9.00 AM
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Transparent materials — Visible Transmittance
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Transparent materials — Visible Transmittance
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Transparent materials — Visible Transmittance
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System Panel

Type Properties
Family

Glazed

Type:

Type Parameters

Value

Parameter

£

370

Constraints
Offset

Construction

Construction Type

Materials and Finishes

Finish

Glass 1xlin - 80pct tvis

Material

£

Nim encinne

Thickness

£

Identity Data

Typelmage

Keynote

Model

Manufacturer

Type Comments

URL

Description

Assembly Code

Cancel

J

QK

[ << Preview ]

-

d
100

RGB (0-255)

desired Tvis (decimal)
pane thickness (mm)
number of panes

T
d
p
F

\ 10 ?

Fresnel transmission of standard glass = 0.9216

Color | Custom
Customn Color |RGE 129129129
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Transparent materials — Visible Transmittance

Use these values for

F 09216
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10%

20%

12

30%

27

40%

49

50%

11
22
76

60%

17

29

7

4
1

09

Modeled TVIS

Modeled

70%

16
25
4

6
8

1

5
4
b

48

0%

24

43

61

78
1

05

125
1

6
3

4

19

90%

171
189

201
209

226
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Thickness

# panes

3.0 mm

1

4.0 mm

5.0 mm

6.0 mm

8.0mm| 219

10.0 mm

12.7 mm
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Transparent materials — Visible Transmittance

Material Browser - Glazing - Curtain Wall Glazing ? 2
Type Properties 2
Search ':L| Identity | Graphi s || Appearance
: i ; Family: System Panel Load...
" D‘
F'r|:|_|v.=_-ct Materials: All Y> E » I.::E Glazlng - Clieau vran gsiny Ly g l__D
MName Type: Glazed Duplicate...
. Glass 1xlin - 20pct tvis Rename... ] Ti
Type Parameters H !
| . Glass 1xdlin - 30pct tvis Parameter | Value B i::
. ) Constraints 2 ; iil_-;.___i:_
U EE b Information Offset B70 | ; i h.a'.'
| | 'ﬁ N
e Construction S ! Uy
. Glass 1xdin - 50pct tvis v C ion T = : ; .hﬂ:
Color | Customn - onstruction Type " |‘:
_ _ Custom Color [RGB 120129120 - Materials and Finishes [ L
Glass 1xdin - B0pct twis Finizh
| Material Glass 1xlin - 80pct tvis
. . M o
. Glass 1xdin - 70pct tvis Mirm ancinne &
h Thickr‘lESS 25.0
N . Glass Lidin - B0pct tvis ldentity Uata 2 .,"5#
Typelmage :==$“‘h
‘r
. Glazing - Curtain Wall Glazing Keynote .rhl 'i?:‘\‘
Model I AN
_ Manufacturer _':,;"Li:'-,h-'::ll e
GRC - Glass Reinforced Concrete g ey -..ih., T 4
Type Comments ) E;.h.qpr Py
__ URL "i;l‘ -
‘H Gypsurm Wall Board Description :;
— Assembly Code >?% ::
Insulation / Thermal Barriers - Batt insulatio Tt - ﬂ;
Ei-@- B £ << Preview ] [ Ok ] [ Cancel ] Apply
(o o || | ——— =
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Transparent materials — Visible Transmittance
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Material Browser - Generic Glass - 50pct ? 2

Seardh ':L| Identity = Graphics |Appearance

Project Materials: All Y> E » IT.EE Default(2) I?_E FD
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Marme
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‘ Fabric
D P Information
. Fabric - Mesh kP Generic
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. Generic
¥ + Transparency
A t
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Image -
. Glass
(no image selected)
. Glass - Clear Light Image Fade 0
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Glass - White, High Luminance Refraction | Air ~|(1.00
k| Cutouts
. Glass 1xlin - 20pct tvis
P | Self lllumination
. Glass 1xdin - 30pct tvis > Bump
P | Tint
. Glass 1xlin - 40pct tvis
- Q-8B <«
[ OK ” Cancel ] Apply
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Material

Generic RGB

Generic Trans+RGB

Generic Trans

Glazing RGB

thickness

planar

1/2"

2"

3"

4"
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glass geometry thickness

glass mate planar 1/2" 1" 2" 3" 4"

Generic using RGB

Generic using Trans+RGB

Generic

Glazing using RGB by thicks

@s
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VERSION KEY (VERSION - WALL TYPE - WINDOW TYPE
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Best Practices for reviewing materials

1. Start by reviewing the materials library in the Materials .
Browser - Manage > Settings > Materials ~15 mins

2. If preparing an existing Revit model for analysis, focus
on the Materials in Use.

Material Browser - Acoustic Ceiling Tile 24 x 24

-_—
'
'
i

*...-"'-:': | A-ﬁ s
|:'.=-.?'.“ . :k| Identity | Graphics | Appearance || P : iss;i
Project Materials: All + » E n_h':! Acoustic Tile - Exposed Grid 22 "‘h‘ﬁ'
N Document Materials | -u‘hh :il h:
ame - ‘.‘ |"“. .!‘ﬁl
— Show All At W
Acoustic Ceiling Tile 24 x 24 [v Show In Use L\\H i!“‘.l:‘.!‘ L _I
'_: Show Unused : ':‘.‘=i=
S
3. Simplify all materials as much as possible, and remove iy

unnecessary Appearance Asset properties other than
Generic RGB custom color.

et i
o

4. Use simple Generic (opaque) or Glazing (transparent)
Appearance Assets, and do not use the difficult opaque
material modifiers of Reflectivity and Self-lllumination.

W
-

LN NN

5. Review project opaque objects visually with ‘Realistic’
style, and review transparent objects by type, looking for
coordination of thickness and Appearance Asset RGB.
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Offering

| Questions

Questions?
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Section 2.4

Lighting Analysis in Revit
Custom Analysis for LAR
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Lighting Analysis in the Cloud

Select Study Settings

= Q

0 Introduction to Autodesk BRA
Workflows

o Green Building Studio Web Service

@ Performance-based Design Studies

Introduction to Performance-based
Design Studies

— Lighting and Daylighting Analysis

— Revit Settings for Daylighting
Analysis

— Sky Models & Irradiance
Values

Using GBS Weather
Files to get DNI & DHI
settings

+ Surface and Glazing

Material S[ettinns fnr

—
-
—

For best results, tollow the best prachices checklist in Help

|| Email: scheerd when complete

(SN o T e R o

177
2586
263
260
315
267
378
240
473

388
426
95

@ 9 14739 BOSTON MA -SNA4222W 71 2 5
ghr dnr
5 12 1 0
€« C A | [ help.autodesk.com/view/BUILDING_PERFORMANCE_ANALYSIS/ENU/?guid=GUID-Avy| @ M & el 8 = |3 12 2 0
5 12 3 0
AUTODESK ' BUILDING PERFORMANCE ANALYSIS | HELP David Schee| 5 12 4 0
5 12 5 13
Using GBS Weather Files to get DNI & &3 LIKE (0) < SHARE| 2 12 6 33
: 5 12 7 e
DHI settings
a 12 & 324
. 12 9 a27
Quick Start
e 5 12 10 725
You can find valid values for_’ d_irect normal and diffuse _hr::_rizr::ntal @rradiance values from |3 12 11 867
the weather files that are built-into Autodesk Green Building Studio. 5 12 12 672
1. Set your project location in Revit on "Manage” tab under "Location” panel. = 17 3 553 -
2. Run energy simulation from the "Energy Analysis" tab. 5 12 14 662
3. Open "Results & Compare" from "Energy Analysis" tab. g 12 15 619
4. Select Open » Green Building Studio to open the GBS web browser. 5 12 16 426
5. Navigate to the "Weather Station” tab and select "Download Weather Data". 3 12 17 321
6. Download a CSV file and open it. 3 12 18 136
7. Locate the DirMNormRad (DNI) and DiffHorizRad (DHI) columns and find the values 3 12 13 25
for the time and date you are using. 5 12 20 0
ip://help.autodesk.com/dlorIRBITENU/BPASBSRGRgs e Studies/files/GUID-AED242A1-6658-44AE-A7F7-00FFAEECSECC.htm = 12 21 0
5 12 22 0
3 12 23 0
5 12 24 0

va2.0.0.9

| Start Analyziz H Cancel J
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13
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%programdata%\Autodesk\ApplicationPlugins\ C:\Program Files\Autodesk\Revit 2015\
Analysis.bundle\Contents\2015\Revit Daylighting Analysis Addins\Revit Daylighting Analysis

« Revit 2015 » Addin: » Rewit Daylighting Analysis »

nalysis.bundle » Contents » 2015 » Revit Daylighting Analysis »

Vtew Tools Help

‘older £ v v | Open ~ Bum New folder
| o - e P
Name Date modified Type Size ‘ Iame Date me
ntes
9/17/2014 12:53 PM File folder A 112 15
’ EULAS 9/17/20 141 22 e folde ;hop |, EULAS 9/16/20]
I Resources 9/17/2014 12:53 PM File folder I
wnloads .. Resources 9/16/20]
I Uninstall 9/17/2014 12:53 PM  File folder _ .
_ : : T - : ent Places I Uninstall 9/16/20]
+ Microsoft.Practices.Prism.dll 10/17/2013 10:15.. Application extens... 150 KB b ¢
A 1pLOX ® | EdtManifest.exe 6/18/20]
. SSONET.dII 10/25/2013 12:34..  Application extens 118 KB 'orK ) MNU.dﬁ 10/ &
© RevitRaaS.dll.config 11/7/2013 12:56 PM  CONFIG File 2 KB ' ThresholdResults.dll 8/20/201
+ DotNetOpenAuth.dll 11/14/2013 5:23 A.. Application extens.. 979 KB LightThresholds.dil AuthOn 57237201
% log4netdll 11/14/2013 5:23 A.. Application extens... 244 KB 1] CCManager.dll.config /217201
. 11/14/2013 5:23 A.. Application extens... 24 KB . 190N
OAuthdi ARIAEHCVISRGD 4 EPIGAsON GRS ., ClimateData.dll.config 11/19/X
¥ GenerateResults.ico 11/14/2013 6:17 A.. Icon 24 KB : - =
= | o __| LightThresholds.dil.config 7/14/201
& RunAnalysis.ico 11/14/2013 6:17 A.. Icon 24 KB / e
‘ g k] . i . OAuth.dll.config 11/19/2
CCManager.dll.config 5/22/2014 9:53 AM  CONFIG File 1K8B Revitha
. e 2% evitRaaS.dil.confi 11/6/20]
LEEDParameters.txt / 6/5/2014 6:39 AM  Text Document 4 KB F 9
# EditManifestexe 6/19/2014 1048 A.. Application 8 KB GenesateResiits.\co RS
' LightThresholds.dll.config 7/14/2014 1033 PM  CONFIG File 1KB w: RunAnalysis.ico H/A3/A
/] LEEDDaylightingforRevitReadMe.rtf 7/15/2014 11:30 PM  Rich Text Format 73 KB . RevitRaaS.dil.config.prod 11/6/201
4' JobMonitor.dll 8/21/2014 10:30 A..  Application extens.. 8 KB L!i] LEEDDaylightingforRevitReadMe. rtf 7/15/201
. RevitRaaS.dll 8/21/2014 10:30 A..  Application extens... 54 KB |, RevitRaaS.dil.config.stag 1/28/201
. SDF.dII 8/21/2014 10:30 A..  Application extens. 17 KB | InstaliTemp.tat 9/15/20]
4 (CMananerdll R21/2014 1131 A Annlicatinn evtens 21 KR (] LEEDParameters.txt 6/4/2014

Exchange Store Installation LAR Product Installation

M AUTODESK UNIVERSITY 2014 t\ AUTODESK.



MA -SN4222W 712 5

14739 BOSTON

dhr

dnr

ghr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

13

13

62
135
183
249
313

177
280

263

93
238

324
427

725

260
215

267

10

369
329
439

867
672

633

11

378
240

473

12

13

273
297

bboa
619
426

14

199

388

426

16

142
113

321
136

17

93

18

19

20

21

22

23

24

/\ AUTODESK.

!)/'( AUTODESK UNIVERSITY 2014



i T4

Lighting Analysis in the Cloud 2%
’ ( “| LightThresholds.dll.config - Notepad =@ % [
Select Study Settings = @ File Edit Format View Help
For best results, tollow the best practices checkhst in Help <?xml version="1.0"7> -
<configuration>
Analusis: <appSettings> _
nawss: - Lustom <add key="DebugLogging” value="1"/>
Quality: High - <add key="0Override3DviewLightingScheme" value="1"/>
' d <add key="0Override3DviewBackgroundstyle” value="1"/>
L evels <add key="Override3DviewSectionBox" value="1"/>
el Al his <add key="OverridevisibilityNonPermanentCategories" value="1"/>
_ <add key="0OverridePhaseFilter"” value="1"/>
Environment <add key="0OverrideviewTemplate" value ="1"/>
_ <add kev="TrackModelChanoer<" wvalue="1"/- o
Location:  Manchester, NH <add key="UseSpecifiedweatherDatavalues" value="1"/>
: o : o <add Key= Analysisiimel value= ZULlU-1Z-Z1 1Z:0U:uu />
Date/Time:  "Weather data specified in configuration file <add key="dni1" value="678"/>
The fallawing weather file values will be uzed: | {ﬂgg EE}&::dEj%:: Va}”9=:%gg::§}
_ _ _ <a ey="gh1 value= >
12421 12pm - GHI: 602, DMI: 678, DHI: 150 , <add key="AnalysisTime2" value="2010-06-21 12:00:00"/>
E/21 12pm - GHI: 885, DMI; 850, DHI; 222 <add key="dni2"' value="850"/>
<add key="dhi2" value="222"/>
<add key="ghi2" value="885"/>
lluminance Threshaold <add key="ExportRawData”™ value="0"/>
<add key="EnableInworksharedDoc” value="0"/>
Threshold: 300 bo 3000 | </appSettings:> _ _
<startup><supportedRuntime version="v4.0"
sku=".NETFramework,Version=v4.5"/></startup></configuration>
Cloud Credits ) ]
Required: 18 Credits
Byvailable: £45820 Credits
|| Email: scheerd when complete
2 004 Start Analyziz | | Cancel
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vamSealy

\.i_._..h ...._.
xh.._ ..

h\h&. .l._.
e A ~_.._l
_I. Sl

Edit...

.\. \i.._. rJj ..‘... .._.‘
N.._...I‘ AT ALY,
F_f i I
NN ra Yem Ny
- f g
.u. FIA h
AL SRS

%ua@

k 5/12 5am
Current data

s S

Show Configuration Mame
GverallLegend G

Results Visibility

Overall Legend
* Show Description

Description

Visibility

|Anal3,r5.i5 Results (1)
Analysis Configuration

Properties
Data

~

Select Study Settings

| Start Analyziz || Cancel |

18 Creditz
745880 Credits

03 - Foor

Custom
High
The following weather file values will be uzed:

512 Bpm - GHI: 136, DML 95, DHI: 113

Wieather data specified in configuration file
A2 Bprn - GHI: 26, DMI: 7, DHI: 25

b anchester, NH
300 to 3000 s

Required
Ay allable;

Analysis
Clualiby:
Levels
LEED w4 EQcY opt 2 specifiez a minimum threshald of 200 lux, and

a rmaximurn of 3000 lux unless a room has automated shades.

Location:

Drate/Time:
lluminance Threshaold

Threshold:

Environment
Cloud Credits

|| Email: scheerd when complete

For best results, tollow the best prachices checklist in Help
v 0.0.9

Lighting Analysis in the Cloud
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Section 2.5

Lighting Analysis in Revit
Raw Output from LAR
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Lighting Analysis in the Cloud 2%
4 ( M:]LightThreshcuId5.d|l.cc-nﬂg-Nntepad = = %
Select Study Settings = 0 File Edit Format View Help
For best results, tollow the best practices checkhst in Help <?xml version="1.0"7> -
<configuration>
Analuzis <appSettings> _
nawss: - Lustom <add key="DebugLogging” value="1"/>
Quality: High - <add key="0Override3DviewLightingScheme" value="1"/>
' d <add key="0Override3DviewBackgroundstyle” value="1"/>
L evels <add key="Override3DviewSectionBox" value="1"/>
el Al his <add key="OverridevisibilityNonPermanentCategories" value="1"/>
_ <add key="0OverridePhaseFilter"” value="1"/>
Environment <add key="0OverrideviewTemplate" value ="1"/>
. <add key="TrackModelChanges" value="1"/>
Location:  Manchester, NH <add key="UseSpecifiedweatherDatavalues" value="1"/>
- v L <add key="AnalysisTimel" value="2010-12-21 12:00:00"/>
Date/Time:  "Weather data specified in configuration file <add key="dni1" value="678"/>
The following weather file values will be used: {ﬂgg EE}E::dEj%:: Vﬂ}UE=:%gg::§}
_ _ _ <a ey="gh1 value= >
12421 12pm - GHI: 602, DMI: 678, DHI: 150 <add key="AnalysisTime2" value="2010-06-21 12:00:00"/>
E/21 12pm - GHI: 885, DMI; 850, DHI; 222 <add key="dni2"' value="850"/>
<add key="dhi2" value="222"/>
<add kewv="a0hi2" value="3R1"/>
lluminance Threshold <add key="ExportRawData" value="1"/>
<ada Key= enaolelnworksnareavoc vaiue="0"/>
Threshold: 300 bo 3000 | </appSettings:> _ _
<startup><supportedRuntime version="v4.0"
sku=".NETFramework,Version=v4.5"/></startup></configuration>
Cloud Credits L J
Required: 18 Credits
Byvailable: £45820 Credits
|| Email: scheerd when complete
2 004 Start Analyziz | | Cancel
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37

b T

A
Location
(-31.065273285, -75.306518555, 27.434383392)
(-30.065250397, -75.306518555, 27.434383392)
(-29.065227509, -75.306518555, 27.434383392)
(-28.065204620, -75.306518555, 27.434383392)
(-27.065181732, -75.306518555, 27.434383392)
{-26.065158844, -75.306518555, 27.434383392)
{-25.065135956, -75.306518555, 27.434383392)
{-24.065116882, -75.306518555, 27.434383392)
(-23.065093994, -75.306518555, 27.434383392)
(-22.065071106, -75.306518555, 27.434383392)
(-21.065048218, -75.306518555, 27.434383392)
(-20.065025330, -75.306518555, 27.434383392)
(-19.065006256, -75.306518555, 27.434383392)
{-18.064983368, -75.306518555, 27.434383392)
{-17.064960480, -75.306518555, 27.434383392)
(-16.064937592, -75.306518555, 27.434383392)
(-15.064914703, -75.306518555, 27.434383392)
(-14.064891815, -75.306518555, 27.434383392)
(-13.064868927, -75.306518555, 27.434383392)
(-12.064846039, -75.306518555, 27.434383392)
(-11.064823151, -75.306518555, 27.434383392)
{-10.064804077, -75.306518555, 27.434383392)
{-9.064781189, -75.306518555, 27.434383392)
{-8.064758301, -75.306518555, 27.434383392)
(-7.064739227, -75.306518555, 27.434383392)
(-6.064716339, -75.306518555, 27.434383392)
(-5.064693451, -75.306518555, 27.434383392)
(4.935531616, -75.306518555, 27.434383392)
(5.935554504, -75.306518555, 27.434383392)
(6.935573578, -75.306518555, 27.434383392)
{7.935596466, - 75.306518555, 27.434383392)
{8.935619354, -75.306518555, 27.434383392)
(9.935642242, -75.306518555, 27.434383392)
{10.935665131, -75.306518555, 27.434383392)
(11.935688019, -75.306518555, 27.434383392)
(12.935710907, -75.306518555, 27.434383392)
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Section 3.0

Lighting Analysis in Revit

Rendering llluminance Workflows
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s' == E O Rt =2, \u}\ [ A @ - Or :.,E @g .,'-Tﬂ* - Advanced_Model - Full&nalysis 2015_resunalysis ¥ | Type @ keyword or phrase E% Qﬁ § ﬁ g scheerd L) 1 @ - =] 23

Architecture  Structure  Systems  Insert  Annotate  Analyze  Mpesina B Ca Callzbarate Yigw  Manage  Add-Ins  Meodify

b 2 mEED B o2 E|S B 42 | oM o (O e
aD

. ; e ; - "@1 View Reference ] 'EI Cascade
Madify View Visibility, Filters Thin Show Remove Render Render Render Plan jends  Schedules Sheet Revisions Switch Close User
TemplatE:' Graphics Lines Hidden Lines Hidden Lines in Cloud Gallery | View 7 Views T T v Windows ~ Hidden E Tile Interface
Select = Graphics 3 Sheet Composition Windows
Properties x =G s *
@ 3D View - /
3D View: 4 - Daylighting Analysis v| Edit Type
Graphics A - Z |
View Scale 1:100 ——A [ '
Scale Value 1 100 T
Detail Level Medium J;
Parts Visibility Show Criginal E _— .
Yisibility/Graphics Overrides Edit... I -
Graphic Display Options Edit... . . L]
Discipline Architectural e N 4 HlLT L f__.f""fﬁ
Show Hidden Lines By Discipline _— ™ al ) ’_f ' /_/"
Default Analysis Display 5t... {LEED w4 EQcT opt2 Result... i . *"":,M
Sun Path i : . '
Identity Data A .
View Template | =PMonex N
Yiew Mame 4 - Daylighting Analysis 171l I~
Dependency Independent HE . ! Tm -
Title on Sheet |I
Fywtente & [ T
Properties help Apph "
Project Browser - Advanced_Model - Full&nalysis 2015_resul... X yin __d__ﬂ--dd‘;_ —
- Ceiling Plans - F____ff*‘ﬁ_-
. 3D Views ;’;;[
1 - Standard 3d j_j
2 - Sclar Analysis Mass ;j
3 - Floors Only ?I
4 - Daylighting Analysis ://j
4 - Daylighting Analysis sec :;j
5 - 3d Floor Plan View %
6 - 3d Floor Int Wall Elevation | =]
7 - EAM View N
Lighting Analysis Model View

'/X AUTODESK UNIVERSITY 2014 :\ AUTODESK.



|P|Typ€ake_l.ﬂmrn' or phrase |EHH @..;5 g 'ﬁf 1 scheerd ~ 7K @ v| ||

|_.__| = H [@ R =, ,./" oA 8- O E-E I{J_i," Fﬂv ;| Advanced_Model - Full&nalysis 2015_resunalysis

A3

Render
in Cloud

|
o .

o AUTODESK 360

Select 3D views to render in the Cloud

B

| |
3D View | fir 03 - Floor Public - Day Rendering -
Output Type | llluminance -
Image Size | Medium (1 Mega Pixel) -

Location/Time  Sky Model Legend

Sky Model| Perez All-Weather Sky ‘T}

L,
DNI[g25 | Ferez Al-Weather Sky .. Wiz
CIE Overcast Sky
CIE Intermediate Sky
CIE Clear Sky

oL I s F.':'l.t }
D-ﬂ'ﬁl'“ght Factor Sl'qlf

HECIIJiFEIj ST Left

1 838806 838805

Estimated wait time @) <10 minutes €)

m

[] Email me when complete,  Start Rendering | [
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~

Render in Cloud

I- 3D View
Output Type

Image Size

Cloud Credits FAQ)

Required
1

M AUTODESK UNIVERSITY 2014

& AUTODESK 360

= B K
I\ My Renderings-Autodesk x
C M [} rendering.360.autodesk.com/mygallery.aspx <7 @ W b ﬂ?_j @ =
| 0 Rendering in AUTODESK" A360 NEW | [B MYRENDERINGS  [a]| GALLERY | DAVID SCHEER
N . e E
W N All Renderings @59 v | <€ Shareproject~ I8 Actions~
i J
Select 3D views to render in the Cloud 1
fir 03 - Floor Public - Day Rendering -
[lluminance -
Medium (1 Mega Pixel) -
Location/Time SIQ,rMndEI ----- Legend
Sky Model | Perez Al Weather Sky
DNI {825 Wim? DHI[125 W/m? 3
Available Left
838806 838805
Estimated wait time @@ <10 minutes €)
[[] Email me when complete| Start Rendering | |- |
/- ;_’ /
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Properties

@ T

3D View: 5 - 3d Floor Plan View

Title on Sheet

Extents
Crop Region Visible

-
]

Annotation Crop

Far Clip Active

Far Clip Offset

62002
0l 2

Section Box

Crop View

Camera
Rendering Settings

»»

Edit...

Locked Crientation

Perspective

Eye Elevation

8100.0

Target Elevation 0.0

Carnera Position Explicit

Project Browser - Advanced_Model - Full&dnalysis 2015 wark...

05/12090¢ | Fg Edit Type

HIE

m

a [ u u
n L n
0 L} L}
& L
o 5 U Eu

=0 Views (all)

+

+

Floor Plans

Ceiling Plans

3D Views
1 - Standard 3d
2 - Solar Analysis Mass
3 - LEED Daylighting
4 - Daylighting Analysis
4 - Flocrs Cnly

5 - 3d Floor Plan View 05/12 0900

5 - 3d Interior Elevation 05,12 0900

6 - EAM View - surfaces
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Render in Cloud

& AUTODESK 360
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Section 4.0

Lighting Analysis in Revit
Dynamo Nodes for Daylighting
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8] colo 255, R=188, G=115, B=5&]
[1] color [A=255, R=188, G=11%, B=5&]

2] color [A=25%, R=188, G=11%, B=5&] Filter out s

3] Color [A=2 R=189, G=116, B=5&] data pointy
[4] color [A=2 R=188, G=115, B=5&]
5] color [A=2 R=18%, G=115, B=5&]
fraction of the elements of the file, [e] color [A=2 R=138, G=11%, B=5E]
& Revit will fail complaining there are too [7] color [A=2 R=189, G=11&, E=G&]
alysis points 8] Color [A=2 R=188, G=115, B=5&]
9] color [A=255, R=188, G=115, B=5&]
[12] color [A=255, R=188, G=115, B=5&]
[11] Coclor [A=255, R=183, G=115, B=5&]
[12] coclor [A=255, R=188, G=115, B=5&]
,f d [13] Color [ae255, relas, 611, 5ose]
[14] Color [A=255, 8, G6=115, B=5&]
X ist [15] Color [A=255, R=188, G=115, B=5R]
contents [1e] Color [A=255, R=188, G=115, B=5&]
[ e B oy Y Aare  n - - - 5 ==T

[:%

List Length
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Section 5.0
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Lighting Analysis in Revit

Validation

/\ AUTODESK.



Proprietary engine based on Multi-dimensional Lightcuts

Two-pass Algorithm
1. Trace eye ray samples

2. Build importance function
using eye sample density
3. Use importance function

to reject VPLs with
Russian roulette

Ajisuap asuerioduwil

Per Christensen. Adjoints and Importance in Rendering: An Overview. TVCG 2003.
Georgiev et al. Simple and Robust Iterative Importance Sampling of Virtual Point Lights. EG 2010.
MultiDimensional Lightcuts - http://www.graphics.cornell.edu/~bjw/mdlc.pdf
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http://graphics.pixar.com/library/Adjoints/paper.pdf
http://graphics.pixar.com/library/Adjoints/paper.pdf
http://graphics.pixar.com/library/Adjoints/paper.pdf
http://graphics.pixar.com/library/Adjoints/paper.pdf
http://graphics.pixar.com/library/Adjoints/paper.pdf
http://graphics.pixar.com/library/Adjoints/paper.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
http://www.graphics.cornell.edu/~bjw/mdlc.pdf
http://www.graphics.cornell.edu/~bjw/mdlc.pdf
http://www.graphics.cornell.edu/~bjw/mdlc.pdf
http://graphics.cg.uni-saarland.de/fileadmin/cguds/papers/2010/georgiev_eg2010/georgiev_eg2010.pdf
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Under the Skin ‘ Validation

B le
Jacob Dunn'#+ Z Smith
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Jacob Dunh“-‘+ Z Smith

David Scheer

Mudit Saxena

Under the Skin |, .. .
QOTRC €
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Workflow Validation

GOALS

Engine Validation

Under the Skin |, ., ..

' _?f,!'\ AUTODESK UNIVERSITY 2014



Under the Skin |, ., ..
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Engine Validation Workflow Validation

* Christoph-Breton « Comparisons on real world
3ds max validation paper models (61 TRC/HMG PIER study)
* NRC methodology  Sensitivity studies (windows,

thresholds, site, linked models, etc.)
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Under the Skin |, ., ..

Supplement to Christoph-
Breton 3ds max validation
The Test Bed - NRC
Daylighting Lab — Measured
and simulation results
Statistical comparisons

Engine Validation
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Under the Skln ‘ Validation - Engine

The Test Bed - NRC Daylighting Lab
| - well documented

- measured irradiance values
| - simple
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Under the Skln ‘ Validation - Engine

Complexity Level

5 test cases

low intermediate high
] [ . A0 m[s X /70 days
] ] m =] 12
? 2 - dam-4pm
3":? =
1 i Wl i 15-minute time steps
Test Case 1 Tes! Case 2 Test Case 3 Tast Case 4 E Ci mU|tip|e Sensor ptS
Mo Shading Lightshelf Translucant Pansl Vanakian Bﬂ'ﬂﬂimmar {’ﬁlﬂ'”ﬁ;ﬁrﬂg ™
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Under the Skln ‘ Validation - Engine

2 types of analysis

TC1. Base Case - Work Plane Sensor Front - Sunny Day (May 13th)

= Benchmark DS2
50000

~
= = =3ds Max Design 2009 DS2 ! Test Case MBE RMSE
! f [outside illuminance = 1000 lux] [outside illuminance > 1000 lux]
Daysim3.0 DS2 : : TC.0 Outside Sensor JdsMax 9 17
40000 : : Daysim 7 14
; ¢ Work Plane Ceiling Work Plane Ceiling
= - ¢ Front | Back Front | Back | Front | Back | Front | Back
= ( i ¢ TC.1 No Shading Device | 3dsMax 11 6 5 18 [ 110(28) | 29 28 28
»30000 : : ; Daysim -11 -4 -16 -7 73(31) | 24 34 22
o ' ' ; TC.2 Lightshelf 3dsMax 2 8 13 20 24 28 21 28
£ - ! i Daysim -10 -2 1 0 26 21 21 20
= ' i : TC.3 Translucent Panel | 3dsMax | -22 -28 18 -39 25 30 22 40
=20000 - ! i Daysim 4 10 8 1 15 21 20 17
' b : TC.4 External Blinds 3dsMax 20 18 B 15 41 30 24 27
- : ‘ Daysim . -12 7 11 21 24 22 25
' 4 : TC.5 Internal Blinds JdsMax -12 2 -12 -16 49 25 32 28
10000 : E 5 Daysim | -31 -12 -27 -3 34 26 32 25
) .
0 -—«‘/ MBE = i i (Ifm,f B Irsf',f)
4.0 6.0 8.0 10.0 12.0 14.0 16.0 NS Xyof

Time of day [h]
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Under the Skin | Validation - Workflow

GOALS

1. Real world models
2. Sensitivity Studies ! ’ ’ “ “}

3. LEED % values,

threshold distributions, i *3‘ ’ A 1
building section

illuminance profiles

Workflow Validation
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Under the Skin ‘ Validation - Workflow

1. Real World Models

* 61 Public Interest Energy Research

(PIER) models from TRC/HMG

(buildings used for the study that led to IES-LM83 =
daylighting standard metrics of sDA and ASE)

* |ncludes field studies from 6 cities (o w
« Annual simulation data available _ S
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Under the Skin ‘ Validation - Workflow

I\/I O D E I_ 1 (2-SIDED GLAZING, SKYLIGHT, BAFFLES, NO DIRECT SUN)

LAR ECOTECT/RADIANCE
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LAR to Radiance
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Blind Spacing
Sensitivity Study

AXON PERSPECTIVE

INTERIOR PERSPECTIVE

9/21/ 9.00AM

AUTODESK UNIVERSITY 2014
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V1_CR80_FR3|V2_CR80_F |V3_CR80_F |V4_CR80_F |V5_CR60_F |V6_CR40_F |V7_CR80_F |V8_CR80_FR [VO9_CR80_F
0_WR40 R30_WR60 (R30_WRS80 RSO WR60 R30 WR60 R30 WR60 R30 _WR60 40 WR60 R50 WR60
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Celling Ref 60% 40%

O%

Surface Reflectance o 40% 50%
Sensitivity Study
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VERSION KEY (VERSION - WALL TYPE - WINDOW TYPE

NYCO5
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Section 6

Thank You!
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Thank you !

For more information:
http://autodesk.typepad.com/bpa/

Get the tools:
www.autodesk.com/products/lighting-analysis-revit
dynamobim.org/

Autodesk Labs: Solar Analysis for Revit
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http://autodesk.typepad.com/bpa/
http://autodesk.typepad.com/bpa/
http://www.autodesk.com/products/lighting-analysis-revit
http://www.autodesk.com/products/lighting-analysis-revit
http://www.autodesk.com/products/lighting-analysis-revit
http://www.autodesk.com/products/lighting-analysis-revit
http://www.autodesk.com/products/lighting-analysis-revit
http://dynamobim.org/
http://dynamobim.org/
https://beta.autodesk.com/callout/?callid=A85F5FB11247411E985ED97605743273
https://beta.autodesk.com/callout/?callid=A85F5FB11247411E985ED97605743273
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Students, educators, and schools now have

- FREE access to Autodesk design software & apps.

Download at www.autodesk.com/education
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Earn your professional Autodesk Certificatic}n at AU

Visit the AU Certification Lab
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Lighting Analysis with Revit Course

Daylighting Strategies and Analysis
Pre-approved: 5 USGBC/AIA CEUs

Free, online, self-paced course that teaches the
latest workflows and features within Autodesk
tools.

Learn more: autodesk.com/bpacourses
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Autodesk Building Performance Analysis
Certificate (BPAC) Program

e A v
Autodesk® Free.
Building Performance v'Online
Analysis Certificate v On-demand

v’ Self-paced

v'Pre-approved for
AlA & USGBC CEUs

autodesk.com/bpacourses
bpac@autodesk.com
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Autodesk Building Performance Analysis
Certificate (BPAC) Program

Free, online, self-paced, educational program for architecture & engineering students, educators
and professionals, who want to learn more about building science fundamentals and software
tools for designing high-performance buildings.

Benefits: - .
7ha. ' il Autodesk®
cquire new SkIllS Building Performance

v'Learn new tools Analysis Certificate
v’ Improve your designs
v Gain a competitive edge

Newly updated with user feedback: _
o Integrated more Palette 2030 swatches
o Restructured content

o Supports Revit-based workflow

Learn More: autodesk.com/bpacourses
Questions: bpac@autodesk.com
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Autodesk High Performance Building Design Courses

n. ~ /\ AUTODESK.

v Free

v Online

v' On-demand

v'Self-paced

v'Pre-approved for
AlA & USGBC CEUs

Are you ready to transform
the building industry?

Learn More:
autodesk.com/bpacourses
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High Performance Building Design Courses

FREE, online, self-paced courses for architecture & engineering professionals and
students, who want to learn how to use the latest workflows and features within
Autodesk tools.

Available Courses:
1) Introduction to Building Performance Analysis
2) Enerqgy Literacy & Building Loads
3) Climate & Weather Analysis
4) Solar Measurements & Strategies
)
)
)

5)Wind & Airflow Strategies
6) Daylighting Strategies & Analysis
/) Whole Building Energy Analysis with Revit autodesk.com/bpacourses

M AUTODESK UNIVERSITY 2014 /\ AUTODESK.



Session Feedback

* Via the Survey Stations, emaill or mobile device
= AU 2015 passes given out each day!
= Best to do It right after the session =
= |nstructors see results in real-time -
< R e - J <
<

e*C 6006.. -, \\
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