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Credit(s) earned on completion of
this course will be reported to AIA
CES for AIA members. Certificates of
Completion for both AIA members
and non-AlA members are available
upon request.

This course is registered with AIA CES
for continuing professional

education. As such, it does not
include content that may be deemed
or construed to be an approval or
endorsement by the AIA of any

material of construction or any
method or manner of
handling, using, distributing, or

dealing in any material or product.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.
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Learning Objectives

At the end of this session, participants will be able to:

1. Define the lighting goal/deliverable

2. Understand the capabilities of different software and their purpose
3. Evaluate the most appropriate tool for the application

4. Apply the right tools; A Decision Roadmap
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How long does it take for a single calculation ?

How complicated is it to test types, locations, and aiming angles?

Can we rely on the lighting effect of the renderings?

How long does it take to build a mockup to see the lighting quality?

|s 0.0 footcandle in AGi32 dark ?

What is the right design for the volunteers to build the bollard on site ?
How long does it take to do a ComCheck?

Do we re-do the calculations If the result shows the designed wattage ex-
ceed the allowance?

|s the area measured from PDF drawings reliable ?

Introduction /
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How LONG does it take for a single calculation ?

How COMPLICATED is it to test types, locations, and aiming angles?
Can we rely on the lighting EFFECT of the renderings?

How LONG does it take to build a mockup to see the lighting quality?

Is 0.0 footcandle in AGi32 DARK ?

What is the right DESIGN for the volunteers to build the bollard on site ?
How LONG does it take to do a ComCheck?

Do we RE-DO the calculations If the result shows the designed wattage
exceed the allowance?

|s the area measured from PDF drawings RELIABLE?

Introduction /
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How LONG does it take for a single calculation ?

How LONG does it take to build a mockup to see the lighting quality?
How LONG does it take to do a ComCheck?

Do we RE-DO the calculations If the result shows the designed wattage
exceed the allowance?

How COMPLICATED is it to test types, locations, and aiming angles?
|s 0.0 footcandle in AGi32 DARK ?
|s the area measured from PDF drawings RELIABLE?

Can we rely on the lighting EFFECT of the renderings?
What is the right DESIGN for the volunteers to build the bollard on site ?

Introduction /

ieducation.org



L=Ducation

Trade Show and Conference

How LONG does it take for a single calculation ?

How LONG does it take to build a mockup to see the lighting quality?
How LONG does it take to do a ComCheck?

Do we RE-DO the calculations If the result shows the designed wattage
exceed the allowance?

How COMPLICATED is it for test types, locations, and aiming angles?
Is 0.0 footcandle in AGi32 DARK ?
|s the area measured from PDF drawings RELIABLE?

Can we rely on the lighting EFFECT of the renderings?
What is the right DESIGN for the volunteers to build the bollard on site ?

#Efficiency #Accuracy #Aesthetics

Introduction /
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01. Criteria = >  Calculation
02. Lighting Effect - > Rendering
03. Specific Issues = >  Mockup
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Calculation Scale
+ Efficiency —
Lighting Space
Rendering Aesthetics Type
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HOW TO SELECT TOOLS

PROGRAM ' SPACE
SCALE TYPE

(using Cooper Square as a reference only)
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2021 VIRTUAL ANNUAL CONFERENCE

AUGUST 9-13

Possibility of Parametric Design for Electrical Lighting Practice
Hsin-Ying Huang
Parsons School of Design, MFA Lighting Design Graduate 2021

Francesca Bastianini

Parsons School of Design, Part-Time Assistant Professor
Craig Bernecker

Parsons School of Design, Professor of Lighting Design
Rebecca Mintz

Parsons School of Design, Part-time Lecturer
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plan view / point calculation : ¢ planview / point calculation

plan view / lighting rendering plan view / lighting rendering
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plan view / point calculation 1 : i planview / point calculation
L] [ ) L] K] . . ) .
15.0 14.6 14.5 14.7 14.1 13.6 13.2 12.2 10.F 5 : lux

167.43 <
'1/@1'/.3 193 '1‘/@'16.7 6.1 '1@'14.4 1.0 .
. . : . . O 148.79
139.47
130.15
: : 120.83
3 %s.2 %281 7.9 17.4 t6.9 Ue1 151 A3, 111.50
@ O @ 102.18
- "
o 83.54

[
~J
o
=
-
i
[y
8]
(=)
=
o
o
.
o
w
(=
w
o
=

<
=

|
kS
[Sv]
—
(S}
3

| ) . L) - L] . o A . . [ 2 . s
15.0 15.2 15.0 14.4 14.3 14.0 13.2 12.6 11.p ; : <7422
Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

leducation.org



Massbay Community College
Masary Studio Facade Artwork

Location Framingham, MA

Analysis:
Exterior facade lighting analysis

Criteria:

Lighter toned fagade:
High Activity: 10vFC (LZ2)
Med Activity: 5vFC (LZ2)

Darker toned fagade:
High Activity: 20vFC (LZ2)
Med Activity: 10vFC (LZ2)

Tools for Analysis:
AGI32
Grasshopper (ladybug/honeybee)

Goal of Analysis:
Best fixture locations and aiming angle

o
C
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Massbay Community College
Masary Studio Facade Artwork

Location Framingham, MA
Architect Sasaki

[ Al - Artwork Lighting Effect

Qutdoor art installation |ighting ----------------------------------------------------------------------- ] b & ":

Criteria:

Lighter toned fagade:
High Activity: 10vFC (LZ2)
Med Activity: 5vFC (LZ2)

Darker toned fagade:
High Activity: 20vFC (LZ2)
Med Activity: 10vFC (LZ2)

Tools for Analysis:
AGI32
Grasshopper (ladybug/honeybee)

Goal of Analysis:
Best fixture locations and aiming angle
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plan view / site plan

3D view / facade artwork installation
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Elevation
9" Tall
18
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How LONG does it take for a single calculation ?
How COMPLICATED it is for testing types, locations, and aiming angles?

Can we rely on the lighting EFFECT of the renderings?

#Efficiency #Accuracy #Aesthetics
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3D rendering / shadow study
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Lighting Calculation /

Contrast and Shadow Study

Luminance Analysis / contrast study

3D rendering / shadow study
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Contrast and Shadow Study

Honeybee

Luminance Analysis / contrast study

labics:
f;l:;:;lov
dasplay,

[ acuity loss

[l veiling glare
[ contrast

[ color loss

Oexp |+0
[ linear response
[ centre-w. avg

4 display range
0.5 to | 100

> >

3D rendering / shadow study

J

ISeQluUcCcaion.ore



Lighting Calculation /

LEDucation

System Study

Ai

Trade Show and Conference

C
A
B =
R
'R <
s

working view / user interface

Honeybee

Label
v Channel
Orient
Spin
A
0 - R 03
& o

|0

Tit | 0
imZ
- 000
~ O

Roll | 0
Ai
fr
4§ -
& -
~ 44 sot BB Aim.Diagram
Parametric Mirror ZSZ&.

® Define | P Locate & Aim ~
dify:
0
.
D «
U Labels

XF-1A
>>> N.A.-Select Scene Mgr.

3114 MH

0
0
M
op
O
LS

.
0 e o e e o O 0 e i 0 5 e om0 e 0 e e 0 0 0 5 S 0

’

leducation.org

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit



System Study

Lighting Calculation /
ming

Ai

Trade Show and Conference

LEDucation

’
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wiqge|buy

Aiming Angle Visualization -------==----"

Fixture Location /__,
Aiming Point
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0 e o e e o O 0 e i 0 5 e om0 e 0 e e 0 0 0 5 S 0

working view / user interface
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LEDucatiOn Lighting Calculation /

Trade Show and Conference Aiming System Study

AGi32 "Honeybee i

8
( -
¢ >
¢ >

E
(=]
9
o
<

working view / user interface working view / user interface

Fixture Location /__!
Aiming Point

Aiming Angle Visualization --------=---- ¥

\ y,

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Iedu tion o
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L=Ducation

Trade Show and Conference

step 1/
CLEANUP
MODEL

15-60 min

15 min

step 2/
EXPORT
MODEL

5 min

N/A

step 3/
IMPORT
MODEL

5 min

N/A

step4/
SETUP
MODEL

30 min

5 min

step5/
RUN
ANALYSIS

5-15 min

for 1 calculation

<T min

Lighting Calculation /
Time Spent in Workflow

step 6/
EXPORT
ANALYSIS

5 min

5 min

ieagucation.org



Lighting Calculation /

LEDU Cati on Time Spent in Workflow

Trade Show and Conference

- “ 3 3
step 1/ step2/ step 3/ step4/ step 5/ step 6/
CLEANUP EXPORT IMPORT SETUP RUN EXPORT
MODEL MODEL MODEL MODEL ANALYSIS ANALYSIS

AGi crashes when the model is too complicated

Need 1o back to step 1 to simplify the model

M 15-60 min 5 min S5 min 30 min 5-15 min 5 min

for 1 calculation

'/ 15 min - N/A N/A - 5 min <1 min 5 min
7

The file from the client is in Rhino format, }

> so skipped step 2 and 3 in this case \_ 2

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit “@dlgcatﬂﬁn ore



LEDucation

Trade Show and Conference

Lighting Calculation /
Time Spent in Workflow

step 1/ step2/ step 3/ step4/ step 5/ step 6/

CLEANUP EXPORT IMPORT SETUP RUN EXPORT

MODEL MODEL MODEL MODEL ANALYSIS ANALYSIS
% 15 min N/A N/A 5 min <1 min 5 min

Designers Softwar

leducation.org



. Lighting Calculation /
LEDucation et

Trade Show and Conference
T u
v" 'l ‘
0]
\\ | FUOd | m m m

grazer

IeQuUCacionNn. . ore



- s Lighting Calculation /
LEDucation Work Matrix

Trade Show and Conference

wall washer ,ﬁ o testing at the ¢
' T !
. ' ‘ riorth facede “ d
grazer «“) changing output ”1‘, adding one fixture \“ testing at the
— . - g
’ ' J v‘J north facade
flood p} decreasing outpul »3 “) testing at the &
' " north facade
1 1 u

ISeQluUcCcaion.ore



- s Lighting Calculation /
LEDucation Work Matrix

Trade Show and Conference

wall washer testing at the

“north fecade

grazer changing output N" adding one fixture testing at the
el north facade
| ‘
\ flood decreasing output »} “) testing at the
1 ' i north facade
-
\ different distribution

) testing at the
north facade

u — m m o

| | — m m

ISeQluUcCcaion.ore



— . Lighting Calculation /
LEDucation Work Matrix

Trade Show and Conference

wall washer testing at the

“north fecade

‘f i @
grazer 1“) changing output "1‘, adding one fixture 1esting at the
—s b north facade
[
flood } decreasing output »} testing at the
- EE— 4 north facade
: . different distribution ) testing at the
north facade
. m u — m m m o ’
\\
adding one fixture testing at the
north facade
e

IEOUCATION .. OFS



— . Lighting Calculation /
LEDucation Work Matrix

Trade Show and Conference

o
W

wall washer testing at the

“north fecade

N P
“AA N
grazer 1“) ,1»_ changing output "1‘, adding one fixture 1esting at the
— b ) north facade
flood } “) decreasing output »} testing at the
3 X ' i north facade
-
iff 10e N 3
: . different distribution ' ) testing at the
north facade
. m m u — m m m o ’
\\
4 cccing onefi‘xture testing at the
north facade
p e

adding lens

testing at the
north facade “

IEOUCATION .. OFS



= : Lighting Calculation /
LEDucation Work Matrix

Trade Show and Conference
.| changing output

wall washer testing at the

“north fecade

.
..
0

| ..~

grazer ,1»_ adding one fixture 1esting at the
— { e
) north facade
[
flood “) decreasing output testing at the
b L 7 north facade
-
iff 1 [’ 3
: . different distribution ' testing at the
north facade
different distribution m decraasing output m m re-aiming ’ '
\\
adding one fixture testing at the
north facade
e
adding lens i testing at the 6 0 m i n S
north facade

IEOUCATION .. OFS



LEDucatlon Lighting Calculation /

Trade Show and Conference Summary

Set up : @@ 900 | @@ @00
Export/Import Function : ®@ @ ® OO0
Running Time ®® 00O 0000
Aiming Function ®@ @000 09000
Aiming Visualization ® ©® OO0 ® 0 00
Shadow Study ' @ @000 | @®®@0e0
Luminance Contrast Study ; ®@ 6 00 @ @0 00

o

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Ueducatlen org
o =



LEDucatlon Lighting Calculation /

Trade Show and Conference Summary

- | k.

Set up : ®@ @ ®0O0 ®@ ®@ 0 00
Export/Import Function : @@ ®0O0 : O 0000 #EfﬁCiency

Running Time | @0 000 AEEEK)

\ I
Aiming Function ® ®O0O0 09000
Aiming Visualization ® @ ® OO0 @9 00
Shadow Study , ®@ @000 @9 080

Luminance Contrast Study i @ @0 0 00 00

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Eeducation org
e ~



LEDucat|On Lighting Calculation /

Trade Show and Conference Summary

Set up : @@ 900 @@ @00
Export/Import Function : ®@ @ ® OO0

Running Time , ® 9 000 0000

Aiming Function ®@ @000 09000

#Accuracy

Aiming Visualization ® ©® OO0 ® 0 00

Shadow Study ®®@ 000 @ ©®@@eo0

Luminance Contrast Study ; ®@ 6 00 @ @0 00

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit leducatlgn OF
L] &



LEDucatlon Lighting Calculation /

Trade Show and Conference Summary

Set up : @@ 900 | @@ @00

Export/Import Function ’ ®@ @ ® OO0
Running Time | ® 9 00O 000600
Aiming Function ®@ @000 0000
Aiming Visualization ® ©® OO0 ® 0 00
Shadow Study ’ ®@ ® 00O | @9 e0eo0

#Aesthetics
Luminance Contrast Study ; ®@ 6 00 @ @0 0 0
Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

leducation.org



LEDucatIOn Lighting Calculation /

Trade Show and Conference Summary
3 3\
Set up : @@ 900 @@ @00
Export/Import Function : @ @@ 00 ) O O 0C #Efﬁciency
Running Time , ®® 00O 0000
. a2
P 3 g
Aiming Function ® ®O0O0 09000
#Accuracy
Aiming Visualization ® ©® OO0 ® 0 00
o 7
= N\
Shadow Study ®@ @000 @ ©®@@eo0
#Aesthetics
Luminance Contrast Study i @ @0 0 00 00
. /

<

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit uedu tign org
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DAYLIGHT ANALYSIS

leducation.org



LEDucation Daylight Analysis /

Trade Show and Conference

When do we need to do a daylight study?

Schematic Design / Design Development / Construction Documents /

Design Support LEED
Consulting ~  Design ~ Report
Strategy =

legducation.org



Daylight Analysis /

LEDucation

Trade Show and Conference

When do we need to do a daylight study?

Schematic Design / Design Development / Construction Documents /

Design ~ Support  LEED
Consulting Design ~ Report

Facade [N Strategy N oA
analysis <IIIII Spatial daylight autonomy

ASE

Annual sunlight exposure

Radiation Analysis
Window/Wall Ratio

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit ﬁéiﬂucatﬂﬁn ore



Development Project
Offices

Location Sloatshurg, NY

Analysis:
Building facade analysis
(window/wall reatios)

Criteria:
Design consulting only

Tools for Analysis:
AGI32

Goal of Analysis:
Design consulting

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Eeducation org
e ~



Development Project
Offices

Location Sloatsburg, NY

Analysis:
Building facade analysis ...........................................................................................
(window/wall reatios)

Crtear - Facade Fenestration
esign consulting only
- Office Room

Tools for Analysis:
AGI32

Goal of Analysis:
Design consulting

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit ﬁéiﬂucatﬂﬁn ore



Daylight Analysis /

LEDucation

Trade Show and Conference

A3-2.1 | Facade Optimization Analysis - Daylight ysi
The coylight anclysis focuses on thes distinat eriterie: dayight penctration theough the vaous
Neax plates: weidow Heatian 1n mrririze gare svlior conirast and stratsgies for indrcdial
offives 1o reduce erd/or balorce decins lighting requiemerta

To 4royie 6 (et Cilaron, BRe4 L3 & proxren; wkuamx proga (45i32) tat
amploys twa ceffaren! cak snaslz ard full
radbasity for tenvderhigs and the nieacton of s laces muun-uernm haht

B4R Uercped (006t thl 130 1110 CCOUN Tie M0 KIENSITY, Quenllty s angle of the
Asyight that paracratac eazh of tha flaor places Thie anslysie coridarsd 3 yoarrecnd range
1 LONMILoNS, WM ataly rEROrInG the WINter anG sUTHTer SOES 35 4xiremes af Tie Sayborn
senaTaton.

Using the samo pammyeters of Window to-Nal! Ratio (WWFT) 02 the therra studies, the daylisht
DENRTETIN $Tacy Caliuiated @ vanety of Scenancs win e wincow apenutes 1enqing Fom
26% 15 SI. The WWR (ge was vasied acsona the Tepade bt horizontally aad vertically, Ta
conchasonwas that 3 gracheat was aptmat

Facade sveass that Fave e It seneunt ol axansime to sunbg (doe 1o buildisg shsding)
shoud receire the largest VR (50%, whve the fagode areas vth the yreatest, smount of
01 10 SUNIOHE ShoE hava 12 Smaliest VAR (20%) Typeelly the asss with fhe lowsst
Cpose are Iocaied a1 The ground levds nearsst the s of te Eulding

Se=amaEn

CE Ty

Study 2

A3-2.2| WinMMnII Rlﬁos an;ia!i:z.n 20% w 60%

sy study #ly, BReA wes able

1301 (ESG0NS8 10 VETOUs VONTE (Enging FOnm 2070 b, 1t oaly Ly the poaliicn 00 tha (e sve DU INDUGhot e Ddy 80 seasons. The inseriun of

protantial offce or contormaca reoen walle llowe for svalastian af the ke reflatad LaNt Ihrongnat e spase e well 21 B afloct of 1ha Tght an tha vertical sfacae. 1 ie elear tht Ihe axaet position of he
WAIRS WP E6GIIG 10 11 WIGOW T0CIHON IR 1he | UXT5 Todie Can 3acerdane th Algh conrast of Meb s the llght Furiner IR the Space 1eSSaris the relance on eiectnc Rghtg

Winter Solstice
10 T1e WETIEC MO the sun & (osel I he sky (hereoy creating espies genstalion of dayligh
throughout varioua times i the day

40000 20 01

Summer Solstice

Denng 1he sumee months the penatation of dadight s moce Inteess, wh cospes lives angd
highar contrase. The daytight does rot panetiate aa dacp durng typeal affice haurz desnds the
Knger days of surbight,

AT

Sy bagi s vem kbdng it Adweat | OBamun 1y e kg 1 8 sk i 358pm s
Taces o he vk (VRO P 1R ¥ - oo e e gt = omeny
ot Ay iy pe! e
b TR ) - b o sk
TIEROUN 8 00 10 IRETHOIT  SXTETILIANG I e e 5% S0CS
Vesbteriaiie Irem the sesialand herhoets aafaier o

ueres Frect Ranaps | Fanade STu

A3-2.3| 20% Window/Wall Ratios

rEn Daggn 10405/ 2070 Lis¥ting

Oetaled arelysia of the greatest WWR 50% and amakest Wit
20% penvices context fof bypothesica imtvee lyoits By
modiying e levouts we can anafyze the sisanl dasorsford/
glarw of aocupants durng certaln times of day and 1eason

With the smalies WWR 1he locaticn of the sndow with regards
10 the O walE 15 O 5ea 10, orly (of e CavigILen i
wnd bt 4ot the slacemmet of $ie demk (a1d compiter i the
desk)

1oealy the Gomgaier woulo be lecswed 10 eess sect daylight
wiic @il provicing dirsct view eut 10 Mndow s brighnots
on the wall suface 82russ Nom ecousnt

The AGIC of RIRETNC IDMND NEES 10 Zray2e how Iensay.
astion ang dsirbuton mey maigats bigh convest on venleal
suriaces

3ign 10105) 2020 1Lamag

A3-2.4 | 50% Window/Wall Ratios

Withthe lorgest WW2 thereiz no abilty ta determine the locstion
of the wincow - 1 muet be certerad b the huilding mdule
Thiks eans et (he position of e desk; and mom imptanty
camputer, Is 2rkica 16 awase glaco durhg tha very early srd vory
fate hous of daylight whan Sy sun I3 Jom I € shy, Howaver
thesa do tand to °] it the sun

Gian b pocition o tha 505 WAR on the tcids (nasr $ie
1€ GIiR0Lg s assocened a1k

> o2 bo givon te the dock lecasen
D)Slh(l’\ e stdln &.ﬂﬁﬂ&fﬂéﬂ(o SVWOII 02EtIaN ef The compule
it diecet vow of tho window whenaver Franbie

Window & Wall Ratios Study

FACADE
Models

OFFICE
Models

afrosisanse

leducation.org



o ligh lysi
LEDucation e

Trade Show and Conference

step 1/ step 2/ step 3/ step 4/ step 5/ step 6/
EXPORT IMPORT CLEANUP .-~ SETUP RUN EXPORT
MODEL MODEL MODEL :  MODEL ANALYSIS ANALYSIS

M N/A N/A N/A : 30-45 MINS 5 MINS 2-3 hours

' 01. Build the study model = 30 mins for one model Torione model
:,"”w“"” TS .,:n,.m l i 03. Total Simulation Time = 2 hours
02. Interface Unfriendly = 04. Questions:
- | - o ity d No sDA / ASE / DA / UDI etc.

Toba Hiwvkes I Doy e Sarrles [ 3 Irpeet. Erot 34 Chy

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Uéducatﬂon org



Holyoke Soldiers Home
Healthcare

Location Holyoke, MA
Architect Payette

Analysis:
spatial daylight autonomy (sDA)
annual sunlight exposure (ASE)

Criteria:

LEED credit (Healthcare only)
sDA 75% = 1 point

sDA 90% = 2 points

Tools for Analysis:
Climate Studio
Lightstanza

Goal of Analysis:
Support lighting design
LEED report

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Ueducation org
o
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Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

Holyoke Soldiers Home
Healthcare

Location Holyoke, MA
Architect Payette

Analysis:

JRCCRLLIELIERL spatial daylight autonomy (sDA)

annual sunlight exposure (ASE)

Criteria:

LEED credit (Healthcare only)
sDA 75% = 1 point

sDA 90% = 2 points

Tools for Analysis:
Climate Studio
Lightstanza

Goal of Analysis:

Support lighting design
LEED report

leducation.org



LEDucation. Daylight Analysis /

Trade Show and Conference

/’A

BODYTEMP.

SEROTONIN

Design Development / 2 Construction Documents /
01 « Lighting Proposal 0 « LEED Report

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Ieducation org
o



L=Ducation

Trade Show and Conference

step 1/
EXPORT

MODEL

%'

Light
St%nza

step 2/
IMPORT

MODEL

step 3/
CLEANUP

MODEL

step 4/
SETUP

MODEL

step 5/
RUN

ANALYSIS

Daylight Analysis /

step 6 /
EXPORT
ANALYSIS

ieducation.org



L:_.Ducatlon Daylight Analysis /

Trade Show and Conference

Sten i) step 2/ step 3/ step 4/ step 5/ step 6 /
EXPORT IMPORT CLEANUP SETUP RUN EXPORT
MODEL MODEL MODEL MODEL ANALYSIS ANALYSIS
\ee
ple{ly/
( .......................................................................................................... S REPORT
Light

Stanza




L=Ducation

Trade Show and Conference

ANNEX_RESIDENT ROOM DAYLIGHT STUDIES

0¥ Hayeks Seldare Hore | ot

ANNEX A_RESIDENT ROOM DAYLIGHT STUDIES

LS
Ny

i

s

7

3

01. Daylight Autonomy
o \ 02. Annual Glare

2T 3 03. Point-in-time Illuminance

&

E. Resident Room

. Resident Ream

Daylight Autancmy

& pemion— e
K 5
A

==

B ani
P e,
\\—.._1'\_;_»”_“_,‘,_’, Q

2 Lty

F Residont foom

Whis collrg BASX R
It e oo, 494 R

Hoaks Seidier Hone | 141!

ANNEX B_RESIDENT ROOM DAYLIGHT STUDIES_RESIDENT ROOM E

Annual Glare & Paint-in-time lluminange

31t D w3 T I0m T s 7R3 3050
€ ResidentRoom S o Commertaesonmarduions: v N X ~
A 0o A e
7 Imoleatie a0 aturseg g o
A anogle SO
P 3 TR b e
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X222
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ANNEX B_RESIDENT RODM DAYLIGHT STUDIES_RESIDENT ROOM F

\nnual Glare & Point in-time luminance

F Resident Ream Crremests/Reconmosdwiont

. RALL
v ZZzza

SOt Helyoko Sabfers Heems | 417

—

Daylight Analysis /
Climate Studio

step 6 /
EXPORT
ANALYSIS

d.
EXPORT
RESULT

b.
EDIT
REPORT

IeQucation.orge



L=Ducation

Trade Show and Conference

Holyoke Soldiers Home Daylight Analysis
EED v41 Opton 1

Summary
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Daylight Analysis /
Lightstanza

step 6 /
EXPORT
ANALYSIS

EXPORT

REPORT
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LEDucation

Trade Show and Conference

Light
St%nza =

Lighting Design Warkflow: An Explo

step 2/
IMPORT
MODEL

step 1/
EXPORT
MODEL

N/A N/A

Build the study model = 30 mins

3-5 MINS 1-3 MINS

3-5 MINS

ration of a Designer's Software Toolkit

step 3/
CLEANUP

MODEL

10-30 MINS

1-3 MINS

\
step 4/
SETUP
MODEL

30-45 MINS

15-30 MINS

3-10 MINS

step 5/
RUN

ANALYSIS

3 MINS

(" )

Daylight Analysis /
Software Comparison

step 6/
EXPORT
ANALYSIS

30 MINS

1T MIN

leducation.org



EDucatlon Daylight Analysis /

Trade Show and Conference Software Comparison

a ) o -9
step 3/ step 4/ p & step 6 /
CLEANUP SETUP EXPORT
MODEL MODEL ANALYSI! ANALYSIS

30-45 MINS AINS 30 MINS

Build the study model = 30 mins

10-30 MINS  15-30 MINS MII 30 MINS

1-3 MINS 3-10 MINS

Support export LEED report

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit l e d uca t i on.o rg



LEDucatlon Daylight Analysis /

Trade Show and Conference Summary

Stanza’Z

L

Light |

ExportllmportFunctinné so0ee | o860 . @0000 @0 000

Interface Friendly 0000 ©0000 @ ©0000 @@ 000
Satup eeee0 @00  ©0eO00 @@000

Calculating Time AEE X TEE X @90 00 XEEX:
Report Option 0000 @000 @ ©0000 @000

Support System 00060 : 0000 0000

Learing Curve @000 ©©000 ~ eeo0o0o0 @@ 000 0000

st ? free free

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Ieducatggn ore
e .:;I



EDucation.

Trade Show and Conference

sessEsErEseNcssEneannERe RN

Export/Import Function

Interface Friendly

Setup

Calculating Time

Report Option

efSssEmEseNencsnanansnenE

Support System

Learning Curve

IR RN IE RSN EE RSP RERE NS

Cost

Best for Optimization

Best for Large scale development

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

ElumTools’

Q90000

e 00O

free

Daylight Analysis /
Summary

AN

free

leducation.org



EDucation.

Trade Show and Conference

Export/Import Function
Interface Friendly
Setup
Calculating Time
Report Option
Support System
Learning Curve

Cost

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

Light

Stanza

for AGI/Elum users
A

ElumTools’

Daylight Analysis /
Summary

AN

free

leducation.org



EDucat|On Daylight Analysis /

Trade Show and Conference Good for Optimization Summary

ElumTools’

Export/importFunction | © 0 @ @ @ | © 000 | ©0000
imerfaceFriendly | © @ @ @0 | ©© @00 | ©®000
Set up . @e®e@©@e0 | @e©ee00 | ©ee0O0

CalculatingTme | ©©®© @0 @ ©©@©@00 @ ©0 000

Report Option @ ®0® 00 @9 ®00O0 @ ®@00O0

Support System 0 0060 006000 000 0

Learning Curve 9 0060 @ @0 00 ®@ ®00O0 ®@e® 00O
Cost

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit I e d uca t i on.o rg



LIGHTING RENDERING

ieducation.org



LEDucation Lighting Rendering /

Trade Show and Conference

When do we need to do a lighting rendering?

. Purpose / ~ People/ ~ lIssues/

~ Lighting Effect: =~ Team ~ Inaccuracy

- Overall ~ Architect ~ Unclear
~ Close-up ~ Client ~ Design Concern
| ~ Manufacturer

ieducation.org



1(J

Suffolk Downs Redevelopment
Parcel R10

Location Revere, MA
Architect Payette

Analysis:
Canopy Entry Lighting Rendering

Criteria;
Main Entry = 1.5hFC
Balcony = 1hFC

Tools for Analysis:
AGI32, Elum, Enscape, Climate studio, 3Dmax

Goal of Analysis:
Night view rendering studies

ihting Design Workflow: An Exploration of a Designers Softwar

leducation.org



Suffolk Downs Redevelopment
Parcel R10

Location Revere, MA
Architect Payette

Analysia: ] ieieebiebisba st L e e L
Canopy Entry Lighting Rendering .

Criteria:
Main Entry = 1.5hFC
Balcony = 1ThFC

Tools for Analysis:
AGI32, Elum, Enscape, Climate studio, 3Dmax

Goal of Analysis:

H H 1 i Downlight / Linear / Cowe /
nght view renderlng StUdles Hand railing Baleany deors Facade Eyebrow & Canopy

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Eeducation org



LEDucation Lighting Rendering /

Trade Show and Conference

|

L[l

el 01/ 02/ e 03/ ‘ 04/ 05/
!, J AGI 32 | .~ Elum Tools Enscape Climate Studio WIZ® 3ds Max

the majority of users the same system with AGI one of the most common the latest update: luminaire the best rendering software
rendering plugins

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

leducation.org



L E}ucatlon Lighting Rendering /

Trade Show and Conference Overall Comparison

01/ ' 02/

AGI 32 ‘ = Elum
Tools

rendering tima 2 rendering tifme

10 mins 20 rﬁihs

; ¥ 05/
Enscape _— 3ds Max

rendering time B C 3 s i

3 m-ins ’ 5 rﬁins




LEDucatIOn Lighting Rendering /

Trade Show and Conference Close-up Comparison

00/ g1/ 02/
from | 8 AGI 32 Elum
Archiect Tools

10 mins 20 mins
03/ 05/
Enscape 3ds Max
3 mihs 15 mins

Iequcation.org



L=Ducation

Trade Show and Conference

Pros

- Easy to set up the model

- Get the calculation quickly
- Only need to render once

Cons

- Large scale exterior lighting rendering: easily to get fuzzy
- Inaccurate lighting effect
- Limited material options

Lighting Rendering /
AGI 32

IeQucation.orge



L Ducathﬂ Lighting Rendering /

Trade Show and Conference Elum Tools

Pros Cons v
- No need to set up the model - Make double rendering time of AGI
- Accurate lighting effect - Easily to mess up the Revit model

- Only need to render once - Make the Revit model heavier

T=Jeslfie-1dlolaMels-.



L Ducatlon Lighting Rendering /

Trade Show and Conference Elum Tools

Pros . Cons .
- No need to set up the model - Make double rendering time of AGI
- Accurate lighting effect .+ Easily to mess up the Revit model - .

- Only need to render once “--. Make the Revit model heavier

T=Jes il 1dlelaMels "l



L rucatlon Lighting Rendering /

Trade Show and Conference Enscape

- No need to set up the model - Inaccurate lighting effect
- Get the rendering quickly - Make the Revit model heavier



Lighting Rendering /
Enscape

Rendering Effect:

interior > exterior

Pros Cons
- No need to set up the model - Inaccurate lighting effect
- Get the rendering quickly - Make the Revit model heavier

1R MAAICATION DYV



LEDucation

Trade Show and Conference

] P | N TR (o

Pros Cons

- Flexibility - Rendering time takes too long
- Rendering quality not good enough
(not the latest version)

Lighting Rendering /
Climate Studio




L T“ucanon Lighting Rendering /

Trade Show and Conference Climate Studio

fad Hy

L E5rE9000Q TELEE

[T

|
I
i
\4

All-In-One:

Design

Daylight

Luminaire

Pros Cons

- Flexibility - Rendering time takes too long
- Rendering quality not good enough
(not the latest version)

T=Jolf%i-1dlolaels".



‘ : Lighting Rendering /
LEDucation T i e

Trade Show and Conference

Pros Cons

- The best quality of rendering - A steep learning curve (?)
- Extra software cost for the company

T=JolP - 1dlelaMels "l



LEDucation

Trade Show and Conference

step1/
EXPORT
MODEL

step 2/
CLEANUP
.

step 3/
IMPORT

10 MINS

N/A N/A N/A

3-5 MINS 1-3 MINS

3 MINS N/A 1-3 MINS

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

Lighting Rendering /
Software Comparison

MODEL

step 4/
SETUP

20 MINS

15-30 MINS

10 MINS

30-45 MINS

15-30 MINS

MODEL

step 5/
RUN

ANALYSIS

10 MINS

2-3 HOURS

15 MINS

step o /
DEBUG

MODEL

30 MINS

30 MINS

0.5-2 HOURS

J

leducation.org



, EDucatIOn Lighting Rendering /

Trade Show.and Conferem¢ge . pessessssnEsasannSRESRSRRaS RS ey Software Comparison
r—l R
step 1/ step 2 / step 3/ step 4/ step 5/ step 5/
EXPORT CLEANUP IMPORT SETUP RUN DEBUG
MO‘DEL ANALYSIS MODEL
20 MINS 10 MINS N/A
15-30 MINS AOR IS 30 MINS
10 MINS 3 MINS N/A
30-45 MINS 2-3 HOURS 30 MINS
............................................. ianeedstoapplythe|esﬁ|etotheﬁxturefami|y VS NP
_ ! b. can’t use stretchable family
Bl 3 VINS N/A 1-3MINS | 15-30MINS ~ 15MINS  0.52 HOURS

\ Y,
Lighting Design Workflow: An Exploration of a Designer's Software Toolkit ! ed ucation.or -




LE=Ducation

Trade Show and Conference

Rendering Quality
Accuracy
Interface Friendly
Setup
Rendering Time
Material Library
Support System

Learning Curve

@000 | oo

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

®@® 000

@ 0O 00O

920060

®@ 0000

Lighting Rendering /
Summary

@9 000

®90 060

@0 000

@@ @00

leducation.org



I , Lighting Rendering /
TraERandéotnfleroenQ' Good for Quick StUdy Best for Rendering Summary

Rendering Quality ® ® 0 o O ®@ ®® OO0 ®@ ® 00O
Accuracy ® e 0 00 ®@ C0O0O0

Interface Friendly @ ® 0O 00 ® 0 06 0 ® @09 00
Setup @006 0

Rendering Time ®0® 000 @9 000

Material Library 0000

Support System ® 6606 690

Learning Curve ®®@ 00O @ G000 ® 0 0O

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit I e d uca t i on.o rg



Lighting Rendering /
Summary

EDucation.

Trade Show and Conference

Rendering Quality ® 0 60 ®@ ® 00O
Accuracy ®@ @0 60O

Interface Friendly @ ® ®@ OO0 ® @ ® @O
Setup ®@ ®9® OO0 @0 9000

Rendering Time ®@ ®©@@ OO0

Material Library 000 0 0000

Support System

Learning Curve ® ® O0O0 ® 00 00 ® 0 0O

Good for the early DD proposal
Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit I e d uca t i on.o rg



EDucatlon Lighting Rendering /

Trade Show and Conference Good Potential Optlon Summary

Rendering Quality ® ® 00O 0 000 ®@ ®® OO0 ® 0 60
Accuracy ® @ OO0 ® 0 0 ® OO0 0O0 ®@ @0 060
Interface Friendly ® @ ® OO0 @ ® 0O 00 ® 0 06 0 @ ®® OO0
Setup ®@ ®@0® 0O ®@ ®9® OO0
Rendering Time ® @0 00 ®0® 000 @9 000 ®@ ®©@@ OO0
Material Library ® 0000 ® 00090
Support System 0 Qe 0 0 ® 606 090

lesringCuve | ©®@ OO0 | ©@000 | ©0000 | ©00©@O0

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit l e d ucat i on.o rg



LANDSCAPE MOCKUP

leducation.org



LEDucatIOn Landscape mockup

Trade Show and Conference

When do we need to do a lighting mockup?

. Purpose / ~ People/ ~ lIssues/

~ Lighting Effect =~ Team ~Inaccuracy

LightingCalc ~ Architect ~ Unclear 3

~ Client ~ Design Concern
Manufacturer

ieducation.org



Development Project
Landscape

Location Sloatsburg, NY
Analysis:

Pathway bollard lighting analysis

Criteria:
Rural/Semi-Rural Areas: 0.2 hFC

Low Density Residential: 0.3 hFC
(2 or fewer dwelling units per acre)

Medium Density Residential: 0.4 hFC
(2.1 to 6.0 dwelling units per acre):

Tools for Analysis:
AGI32
Mockup

Goal of Analysis:
Design consulting

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit leducatign org
e ~



Development Project

Landscape

Location Sloatsburg, NY ek -
"".”'% ".

e - Pathway Bollard A “" W

Landscape Iighting analysis ............................................................................. . “w 3

Criteria:
Rural/Semi-Rural Areas: 0.2 hFC

R
!. -
>

3

Low Density Residential: 0.3 hFC
(2 or fewer dwelling units per acre)

affcrrrnrannionone

Medium Density Residential: 0.4 hFC
(2.1 to 6.0 dwelling units per acre)

Tools for Analysis:
AGI32
Mockup

Goal of Analysis:
Design consulting

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Eeducation org
o



LEDucatiOn Lighting Calculation /

Trade Show and Conference Site Context

'_...--.-Jf":-‘-...-’

plan view / residential area plan view / master plan

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

leducation.org



aht
1J

L=Ducation

Trade Show and Conference

' \ \
b 2 cy
H T =——
: e t\’:\\‘ == b‘ e
Z NG ’ ,\'(b‘[ -
& Y, ‘A, = e
! Ve /'/, - S = 3
7 / S e, S,
s /S fe Ve B '
H /'/ h 7/, o
S | - &
% |
Va 20 Y/ /e )
b o o’ v/ /'/,
‘ i s 3 2 o : » /2‘/
PR LAY
f /* Aok (&
i 3 / //'f d//’. .
i o ) vy AP Y bollard design / one head
b ‘
L \
\

plan view / residential area

.

bollard design / two heads

ng Design Workflow: An Exploration

fixuture / ooutdoor recessed

Lighting Calculation /
Bollard Design

leducation.org



aht
1J

L=Ducation

Trade Show and Conference

' \ \
H =]
i T E,‘i‘;- <
] . = \‘b-‘
7% Vg S
1 / B~
/ ‘A‘Q ——
i . /S ~ 4 2
; P/ / f h N
' /" 1 B
| /% s | //
/4 4 [/ A
Vs, | [
4 S 7 /e
47 i 7 R
/ - ),
/R ~ / P
‘ 44 ¢ * Y » /2‘/
EARN T A
H 7
/P / by v 4
VA ol /' J =
{/ N—— b 9/
» L K?I /f
iy +
A\
\\

>
@

Sy
o9

bollard design / one head

plan view / residential area

ng Design Workflow: An

bollard design / two heads

Yo

e

509

¥ 3

.

calculation / AGi32

|

all the calculations show 0.0 fe between two bolallrds

|

Lighting Calculation /
AGi32 Calculation

\
B %
* X
o) 3
% %
y @ "v
9 Xe

leducation.org



. ighti lculati
LEDucation e e B

Trade Show and Conference

How LONG does it take to build a mockup to see the lighting quality?
Is 0.0 footcandle in AGi32 COMPLETELY DARK ?

What is the right DESIGN for the volunteers to build the bollard on site ?

#Efficiency #Accuracy #Aesthetics

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit EP(ﬂUCQ‘iEOn ore



Lighting Calculation /

LEDucation Physical Mockup |

Trade Show and Conference

spacing
-
set up / bollard set up / one fixture on spacing / 15' o.c.
. A —

G * £ 5
o
[¥p) S Ty
™~

O

o

in

-

testing / linear spread lens comparison / no lens vs. spread lens lens / no lens (25' 0.c.) lens / linear spread lens (25' 0.c.)
\ /

A

leducation.org

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit



L=Ducation

Trade Show and Conference

O

[¥p)
o~

15 o.c

Lighting Calculation /
Physical Mockup Il

testing / motion record

setup /15 o.c.

set up / one head

testing / two head setup /15" o.c. testing / motion record

e leducation.org



LEDucatlon Lighting Calculation /

Trade Show and Conference Summary

Set Up | @eeeoe0o0 | @ 0000
Export/Import Function : @@ @ 00
Running Time ®@ 9000 @ 0000
Observing Dim Lighting Condition ® OO0 0O 09000
Tilt Angle Study ® 09 0O0 ®@©® @00
Studying Lighting Effect ' ®@ @000 : @ @0 6eo0
Studying assembling process i ) > @ 0 00

o

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit uedu tign org
ca e



LEDucatlon Lighting Calculation /

Trade Show and Conference Summary

d ! 3

Set Up : 0 000 ® O0O0O0
Export/Import Function : @@ @00 : O00O00O0 #EfﬁCiency

Running Time | XEE K @0000

\ -
Observing Dim Lighting Condition ® OO0 0O 09000
Tilt Angle Study @@ @00 @@ @00
Studying Lighting Effect | ®@ @000 @9 060

Studying assembling process i D0 0 Q € @ @0 OO0

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Eedu = tion org
e -



LEDucatlon Lighting Calculation /

Trade Show and Conference Summary

Set Up : @e@e@o@e@oO0 @ 0000
Export/Import Function : ®@ @ ® OO0

Running Time , ®@ 9000 @ 0000

Observing Dim Lighting Condition ®@ OO0 0O0 09000

#Accuracy

Tilt Angle Study ® @ ® OO0 ®@ @9 OO0

Studying Lighting Effect ®@ @000 @ @0 6eo0

Studying assembling process i ) , @ 0 00

o

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Ueducatlen org
o =



LEDucat|On Lighting Calculation /

Trade Show and Conference Summary

Set Up : @e@e@o@e@oO0 @ 0000
Export/Import Function : ®@ @ ® OO0

Running Time , 0000 @ 0000

Observing Dim Lighting Condition ®@ OO0 0O0 09000

Tilt Angle Study ® @ ® OO0 ®@ 9 OO0

Studying Lighting Effect ®@ @000 @ @0 6eo0

#Aesthetics
Studying assembling process ; ) @ 0 00

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit leducatlgn OF
L] &



LEDucatIOn Lighting Calculation /

Trade Show and Conference Summary
y
3 )
Set Up ? @eee@eeo0 @ 0000
Export/Import Function : @@ @00 ) O 00O #Efﬁciency
Running Time | XEE X @0 000
\_ J
i N
Observing Dim Lighting Condition ® OO0 0O 09000
#Accuracy
Tilt Angle Study @@ 00 @@ @00
o .
& »
Studying Lighting Effect | ®@ @000 @ @0 6eo0
#Aesthetics
Studying assembling process ; g @ @000
\_ ' J

o

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit ﬁedu tion org
e -



LIGHTING VISUALIZED DIAGRAM

leducation.org



Faceted Column
At Wichita Riverfront Stadium

Location: Wichita, Kansas

Artist: Derek Porter

Art Advisor. Elizabeth Stevenson, SJCF Architecture
Owner: City of Wichita

Structural Engineer; Genesis Structures, Inc.
Fabrication and Installation: Silvercrane LLC

Analysis:
Artwork reflection prediction

Tools for Analysis:
Rhino
Grasshopper

Goal of Analysis:
Design consulting ‘\ 1<}
. ]

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Eeducation org
-



Faceted Column
At Wichita Riverfront Stadium

Location: Wichita, Kansas

Artist: Derek Porter

Art Advisor. Elizabeth Stevenson, SJCF Architecture
Owner: City of Wichita

Structural Engineer: Genesis Structures, Inc.
Fabrication and Installation: Silvercrane LLC

LAna,ysiS; } - Artwork Reflection Study

------------------------------------------------------- R R R )

Artwork reflection prediction

Tools for Analysis:
Rhino
Grasshopper

Goal of Analysis:
Design consulting

r‘..» -'.‘v'—o-
e &

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Ueducation org
-



o ighti i lized Diagr /
LEDucation e s

Trade Show and Conference

How LONG does it take to build a model ?
Can we VISUALIZE the view that reflected from the environment?

Can we rely on the lighting EFFECT of the renderings?

#Efficiency #Accuracy #Aesthetics

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit EP(ﬂUCQ‘iEOn ore



LEDucathn Lighting Visualized Diagram /

Trade Show and Conference Art Installation Break Down

elevation / structual connection

o

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit Uedu tion Qrg
e -



LEDucation

Trade Show and Conference

plan view-stiuctual conrection

o : rom —Z77
s : J5inckes

724 tichas

elevation / structual connection

o

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

Lighting Visualized Diagram /
Art Installation Break Down

leducation.org



LEDucation

Trade Show and Conference

30,

plan view stivctual conrection

18,

o e
ATincres

724 tichas

elevation / structual connection

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

rzflection proportion study

Lighting Visualized Diagram /
Art Installation Break Down

leducation.org



1 Lighting Visualized Diagram /
LEDucatI on Art Installation Break Down

Trade Show and Conference

]

plan view structual connection

T -
g : s o
— 724 nehas —{
L \ /
S 7 5\
reflection proportion study
Y
TOP VEW -SHOWING ROTATED
NOUNTRG ORENTATIONS
section and elevation details
5 | | .
= T T . -
ID;
TOP VEW - UNTOLOCD FLAT PATTCRN
elevation / structual connection \_ —.— N

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit Eeducation org
o



LEDUCation Lighting Visualized Diagram /

Trade Show and Conference Eye Sight Visualization

perspective view / eye sight

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

leducation.org



LEDUCation Lighting Visualized Diagram /

Trade Show and Conference Eye Sight Visualization

perspective view / eye sight

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

leducation.org



LEDucation Lighting Visualized Diagram /

Trade Show and Conference Eye Sight Visualization

=

perspective view / eye sight L

changing the observing location

eyc sight / at the plaza eyc sight / across the street

Lighting Design Warkflow: An Exploration of a Designer's Software Toolkit

leducation.org



L=Ducation

Trade Show and Conference

g
rhrﬂi
‘o

Lighting Visualized Diagram /
Rhino/Grasshopper application

/ T < A, "
| = I
— = (4 ) o
} | E — >’ -
¥
IRy -

o %',x’ R vor
> :

A

. g;?’ >

leducation.org



LEDucatlon Lighting Visualized Diagram /

Trade Show and Conference Rhino/Grasshopper application

=

T
TR
i“ilhli!hmu

i

i

i
it
LN

R L LT TR TR
TR TS

Lighting Design Workflow: An Exploration of a Designer's Software Toolkit ﬁedutl@n org
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LPD SPACE METHOD IN REVIT

leducation.org



1 Lighting Calculation /
LEDucatlon' LPD Space Method in Revit

Trade Show and Conference

When do we need to do a LPD check?

Schematic Design / Design Development / . Construction Documents /

Design ~ LEED
 Review ~ Report

ieagucation.org



L=Ducation

Trade Show and Conference

Lighting Calculation /
LPD Space Method in Revit

When do we need to do a LPD check?

/

~
Construction Documents /
LEED
Report

P

iegucacion.org



LEDucation

Trade Show and Conference

Lighting Calculation /
LPD Space Method in Revit

When do we need to do a LPD check?

Schematic Design /

/

Design Development /
Design
Review

\

e

\
Construction Documents /
LEED
Report

P

leducation.org



1 Lighting Calculation /
LEDucatI on LPD Space Method in Revit

Trade Show and Conference

How LONG does it take to do a ComCheck?

Do we change the fixture types If the result shows the designed wattage
EXCEED the allowance?

Is the area measured from PDF drawings RELIABLE?

#Efficiency #Accuracy

ghting Design Workflow: An Exploration of  Designer's Software Toolkit leducation.org



T Lighting Calculation /
LEDucat|On. LPD Space Method in Revit

Trade Show and Conference

IF THERE IS A WAY TO CHECK THE LPD TIMELY...

iegucation.org



LEDucation.

Trade Show and Conference

Spaces (1)
Energy Analysis

Plenum
Occupiable
Caondition Type
Space Type

Construction Type

People Edit.., |
Electnical Loads Edit... 7 SWING OFFICE
Sutdoor A nfo O Fror ace T € Is 7 |
3 per
Design Heating Load 0.00 Btwh 7
" fine t hiits \
Desian Coolina Losd 0.00 Btw/h v SWING| OFFICE
Parameter [ Valus |

FINANCMAID

L] :QE Fl

|

%}

Heated and cooled

MBCC Office - Enclosed |,

<Building>

Energy Analysis

Area per Person

wible Heet Gain per person

Latent Heat Gain per person
Lighting Load Density
Power Load Density
Infiltration Airflow per area
Plenum Lighting Contribution
Occupancy Schedule
Lighting Schedule

Power Schedule

Outdocr Air per Person
Outdoor Air per Arez

Air Changes per Hour
Outdoor Air Method

200.00 Btu/h

D74 Wit

1.50 Wt

0.04 CFMISF

20.0000%

Common Office Occupancy
Cffice Lighting - 6AMta 11 P
Office Lighting - 6AMto 119
500CFM

0.06 CFM/SF

0.000000

by People and by Area

space analysis / revit working view

Family Types

Typerame: AL

Parameter

Lighting Calculation /
LPD Space Method in Revit

Value Formula [ toac [~

Bectrical Enginecring
Voltage

| Blectrical - Lighting
Calculata Costficient of Utk
Ceefficient of Lkilizatian (defaukt
|Hnctrical - Loads

BRA_|

ERA
BRA.

03d Classfication |default)

s Factor
voitage

True Lz .
BRA_Wattage Per Linear Fect
Appaent Losd
|Dimensions
Width

EFA_Length Modeled (defauk
chef it
| Beetrical - Circuiting

True Vokage

BRA Emeigen

A S

%

27100V =~ BRA_Rated Voltage

= (BRA_Length Medeled / 1

= (F[BRA_Critical Power_ON

= |BRA_Life Safety ON, "L

3t Manage Lockup Tebies

Caneel Aogly

fixture family / parameters

T=Jeslfie-1dlolaMels-.



‘ 1 Lighting Calculation /
cDucation o
Trade Show and Conference LPD Space Method in Revit

ADMIS SIONS 5[‘
i FINANCIAL AID
OFFICE s

1
I INEL m
' 1 3 Z |

' / l e

'

ectic - Losd )
ERA_Load Classfication (aefault)  Lighting
ERA_Power Factor

' 5
1 Space Type MBCC Office - Enclosed |,
- . ERA_Rated Voltage

FA True Load (defsuit = (BRA_Length Mcdeled / 1
BRA_Wattage Per Linear Fect

Appaent Loed

|General s

Lighting Load Density 0.74 Writ

space analysis / revit working view | fixture family / parameters

T=JolP - 1dlelaMels "l



LEDucation

Trade Show and Conference
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Lighting Calculation /
LPD Space Method in Revit

leducation.org



LEDucation

Trade Show and Conference
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Lighting Design Workflow: An Exploration of a Designer's Software Toolkit

Lighting Calculation /
LPD Space Method in Revit

.

- adding pricing
calculate the budget for the project

- adding Global Warming Potential Data

Panel Discussion:

Life Cycle Assessment (LCA) of Luminaires and
Lighting Design Strategies - Tales from the Front

March 8, 2023
11:00am - 12:30pm EST

Room Location: Murray Hill
Leela Shanker, Flint Collective NYC

Russell Greenberg, Rux Studio
Kate Hickcox, Pacific Northwest National Laboratory

expandable schedules / adding parameters as needed
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. Ask the right QUESTIONS - No " THE ONE " Software
- Prioritize your goals ’ - Debugging / Self-Learning

- If there is ONE can... Use it! - “WHO " are you going to talk
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1. Exploring Revit-based Plugins

<LPD Space Schedule>
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"ElumTools’
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ENSCAPE

Light
St%nza';

LIGHTSTANZA

What The Next /
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02. Parametric Tools in Lighting Practice
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Collaborating with the Sustainable Design Team
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02. Parametric Tools in Lighting Practice

Possibility for Circadian Lighting Design
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This concludes The American Institute of Architects Continuing
Education Systems Course
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