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Credit(s) earned on completion of this course
will be reported toAIA CE®r AIA members.
Certificates of Completion for both AIA
members and nofAlA members are available
upon request.

This course is registered wikiA CE®r
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 course, participants will be able to:

1. Understand the human visual, perceptual, and circadian systems and the
characteristics of lighting that affect each of these systems

2. Articulate the requirements of commonly used guidelines and recommended practices
for the design of healthy lighting

3. Define the process to design lighting that supports human health and wellbeing in
residential and commercial spaces
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Lighting affects three system®on-visual

Amount Spectrum Distribution Timing Duration
: Visual
Appearance = . Visual System ~ Performance
Performance
: ' Culture,
Perceptual Well-being, Exper
‘ Satisfaction, and XPETIENCE,
System ’ Expectations
U Comfort -~ .

Alerting Effects Non-Visual Systems Phase Shift
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Premise of our work

u Circadian rhythms are biological
processes that display an
endogenous (aneéntrainablg
rhythm close to 24 h

circa = approximately; dies = day

u Circadian rhythms are generated
and regulated by a master

biological clock in the brain

AlIn humans, circadian rhythms frean
with a period slightly greater than 24 h
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Light Is the primary synchronizer of circadian rhythms
24.2 h

LEDucation

Trade Show and Conference to the |OCaI position on Earth

D>

suprachiasmatic hygbthalamus
o] nucleus @ thalamus
Sy / .
lateral geniculate
/.~ nucleus
7\~ pineal gland

|

The natural, 24 ign_, S ALY S
light-dark cycle optic nerve Z7
e \L signals to body

Adapted from National Library of Medicine,

2007 (public domain)

- XFtaz GKS Yl 22N |
Light is the primary synchronizer of circadian RYTYN
rhythms to our local position on Earth ;& g LEDucationgorg
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ption

Mental Health
Stress

Anxiety
Depression

Neuroticism
_Reduced V|g|lance

Cardiovascular disorders
40% increased risk for:
Angina pectoris
Hypertension
yocardial infarction

Reproductive effects
Spontaneous abortion
Low birth weight
Prematurity

Circadian rhythm disruptions
Body temperature
Respiratory rate
Hormonal production
Menstrual cycle
Urlnary excretion

Brain effects

Sleep loss

REM sleep reduction
Stage 2 sleep reduction
Fatigue

Reduced brain volume

r’
Gastrointestinal disorders

Dyspepsia

Heartburn

Abdominal pains
Flatulence

Increased cancer
Breast cancer
Colorectal cancer

Image: Foster RG and Wulff K. The rhythm of rest and excess. Nature Reviews Neurosciengs” 2(505
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A Lymphatic Capillaries Awake Brain

Arteriole _ = . o Venule
i Sleep cleans up the ””&X |
C ebI'IS |n the braln ; ﬂ_~ E>Reduced interstitial space resfricts
t,.]at We accumulate _J__/___Efff,—fQ CSF flow: Metabolites accumulate
during wakefulness e~ 7

U Sleep promotes

. B Brain Glymphatics .
learning and e [T o, Asleep Brain
. L ' =]
consolidates memory | - \gg (Q) w . =
i Different types of V- comntienow s | i~ -
= Interstitial Waste e ugmented meta
tasks are correlated - ; -[ clearance vy
. . - » = , o more
with different sleep = gl B interstitial space
stages _ aapd . Wi oo A

(Left image): Walker MP, Stickgold R. Sleep-dependent learning and memory consolidation. Neuron.
2004;44(1):12171 133.

(Right image): Jessen NA, Munk AS, Lundgaard I, Nedergaard M. The Glymphatic System: A

Beginner's Guide. Neurochemical Research. 2015;40(12):2583i 2599. doi:10.1007/s11064-015-1581-6 ;; § LEDu Catlor"l(p r‘g
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U All photoreceptors (rods, cones, and IpRGCs) participate Iin
circadian phototransduction

Published in final edited form as:
Nature. 2003 July 3; 424(6944): 76-81. do1:10.1038/nature01761.

Retinal irradiance

Melanopsin and rod—cone photoreceptive systems account for all
major accessory visual functions in mice

S. Hattar , R. J. LucasT, N. Mrosovskyt S, Thompson"' R. H. Douglas§ M. W. HankinsT, J
Llem|| M. Blel'IT F. Hofmann# R. G. Fosler"' and K.-W. Yau~

"Howard Hughes Medical Institute and Department of Neuroscience, Johns Hopkins University
School of Medicine, Baltimore, Maryland 21205, USA

ANAN N
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Independent representations of irradiance

Image:Lucas et al. (2014). Measuring and using light in the
melanopsin agelrends in Neurosciences(1): k9.

ipRGC
Brain Integrated signals leaving the retina
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Spectral sensitivity Absolute sensitivity

0.8
s o —B-Y<0
—B-Y>0 |, - 0.7
a = = Monochromatic
0.75- ¢ Brainard ., SN L 0.
: a Thapan . 1000 lux == €72 ° 2 e
" — V(%) == S . + *1000 lux ) o5
z q > 8 : '
@ 05 5] & o
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0- 0 ; — 0.1
30 Jux ;
K - — daylight o
— incandescent
-0.251— ' : ' ‘ ‘ el : | : -0.1
400 450 500 550 600 650 700 1 10 100 1000 10,000 100,000

Wavelength (nm) circadian light (CL,)

Rea MS, Figueiro MG, Bierman A, et al. (2012) Modelling the spectral sensitivity of the human circadiarlgyistieg.
Research & Technology: 386396.

Rea MS, Figueiro MG, Bullough JD, et al. (2005) A model of phototransduction by the human circadiarBsgstdResearch
Reviews$0: 213228.
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0

UL DG 2448M@esign Guideline for Promoting Circadian UL
Entrainment with Light for Dactive People; advocates for
use of Circadian Stimulus (CS) metric but proposes the other

metrics too
U CS =0.3foratleast 2 h inthe mornin —
https://Www.shopulstandards.com/ProductDetaiI.aspx?proc%ctldzuL244 WELL BUIldlng
80 1 D 20191219
Standardv

WELL Building Standaatlvocates for Equivalent Melanopic
Lux, or CS as an alternate compliance path

U Atleast 150 EML [136 melanopic EDI] or at least
275 EML [250 melanopic EDI] for at least four

hours (beginning by noon at the latest)
https://standard.wellcertified.com/light

CIE S 026:20]%oposes a toolbox to calculate alploatic Overall, for dayactive people in the
action spectra, Melanopic Equivalent Daylight Index EDI ~ Office or at home:

U 250 melanopic EDI] during the day and less 1 High light levels in the morning
than 10 melanopic EDI] at night

https://www.youtube.com/watch?v=tXekFQuZo_s&t=367s U Low levels at evening
https://files.cie.co.at/ CIE%20S%20026%20akpha
0pic%20Toolbox%20User%20Guide.pdf ‘W,,



https://www.shopulstandards.com/ProductDetail.aspx?productId=UL24480_1_D_20191219
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL24480_1_D_20191219
https://standard.wellcertified.com/light
https://www.youtube.com/watch?v=tXekFQuZo_s&t=367s
https://files.cie.co.at/CIE%20S%20026%20alpha-opic%20Toolbox%20User%20Guide.pdf
https://files.cie.co.at/CIE%20S%20026%20alpha-opic%20Toolbox%20User%20Guide.pdf
https://files.cie.co.at/CIE%20S%20026%20alpha-opic%20Toolbox%20User%20Guide.pdf
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LEDs with CS > 0.3

50 100 150 200 250 300 450 500 550 600 650 700

llluminance (Ix)
m > 4900 K (n=16) " 4900-3100 K (n =58) X omnn Oyl cpo
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Circadianeffective light: how long?

U Varying light exposure duration affects the circadian pacemaker in a dose

dependent, norlinear manner

100, 100
g
80- ¥ g % 80+ B S
< 60 A T 601 . T
o i
2 40 5 o 401
o /1 |
20 g ® 20 L
a 1 § : o
a o
» 04 EP 04 1l
c oo
€ 201 §° 201 o
& P 40
o 404 -40-
- -60+ -60-
-80 |‘ T T - r r T I'BO T T T T T T T 1
o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7

Light Exposure Duration (h)

Chang AM, Santhi N, St Hilaire GtonfierC, Bradstreet DS, Duffy JF,
et al. Human responses to bright light of different duratiohke
Journal of Physiolog3012; 590: 3103112

Aoki et al. 1998, Beersmaet al. 2009, Chang et al. 2012, Dewan et al. 2011, Gronfier et al.

2004, Hilaire et al. 2012, Rea et al. 2012, Rimmer et al. 2000, Zeitzer et al. 2000

80
70 *

60 * |
501 | *® |
401 |

30
201
101
0

Mean melatonin suppression (%)

T2 T3 T4 TS
(1hour) (2hours) (3hours) (4 hours)

Saliva sample time
(duration of exposure)

Nagare R, Plitnick B, Figueiro MG. Effect of exposure
duration and light spectra on nighttime melatonin
suppression in adolescents and adultighting
Research and Technolog§19; 51: 536640.
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Min: 30 min -
Pref: 1+ h within 2 h of waking 2 h before bedtime
Full output Low output
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https://i.pinimg.com/originals/e1/3a/4d/e13a4d737425141353603f7a3edb73cd.jpg
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U Regular pattern promotes healthy sleef

I Bright mornings
A > 35 fc at eye level (or CS>0.3)

A 0.5-2 hours within 2 h of waking

I Moderately lit daytimes
A 10-20 fc at eye level (CS=0.2)
A Up to 2 h prior to bedtimes

I Dim evenings
A < 3 fc at eye level (CS<0.1)
A Starting 2 h prior to bedtimes
I Dark nights

A < 0.01 fc at eye level
A Use nightlights to facilitate navigation

2 KSY dzaAy3a St SOGNRO

f A 3K

https://thehungryjpeg.com/ g,
°

| (v LEDucation.org

“'03\

\\lll;y‘,




LEDucation

Trade Show and Conference

What does the science show?
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Daytime light improves sleep In
daytime workers

Sponsors: General Services Administration (GSA)
View Inc.

>, & LEDucation.org
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Very bright 3—«

Somewhat bright - HH

At'h ome Neutral- HH

light exposure

Somewhat dim -

Sleep
disturbance

— 50) ——
Better Worse

B

Sleep-related
impairement

— 50 ——
Better Worse

Very dim —_— . -
45 50 55 60 65 45 50 55 60 65
>2h1 = Sleep B Sleep-related
disturbance impairement
1-2h4 - — 50 —> B — 50 —»
H Better Worse Better Worse
Time spent
30-60 min - = -
outdoors
10-30 min - ——
<10 min - —1—
45 50 55 60 65 45 50 55 60 65

Light for better sleep during COVAIDO shutdown

Figueiro M, Jarboe C, Sahin L. The
sleepmaths A strong correlation
between more daytime light and
better nighttime sleep.Lighting
Research & Technolog®021; 53:
423-435.



LEDucation

Trade Show and Conference

Light for better sleep in workers working from hom

000 20
T@"™  Residents

28 Days
iIn 2020
EXO Apartments
Reston, Virginia
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Light for better sleep in workers working from hom

U Sleep regularity, which has been associated with better health, increas
with daytime light exposure

80.0 90
* | 1
3 3 o
2 2
; 79.5- ;
= £ 80
R Y
= =
o o
m m 75 “J
o 790 a |
> S
%) o 70- ~@- EC Glass
A Blinds
78.5 - 60 v v
Blinds View Start End
Condition Intervention week

SleepTimingRegularity (SRI) per Phillips AGKerxWM, O'Brien CS, Sano A, Barger LK, Picard RW, Lockley SW, Klerman EB, Czeisler CA. Irregula

sleep/wake patterns are associated with poorer academic performance and delayed circadian and sleeq‘/cwake timing. ScrRap. 201
004,

12;7(1):3216doi: 10.1038/s41598)17-031714. & o, .
., & LEDucation.org
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Daytime light improves sleep In persons
with neurodegenerative diseases

Sponsors: National Institute on Aging, National Institute of
Neurological Disorders and Stroke (PI: Pullman  -Saunders)

>, & LEDucation.org
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Light for better sleep and mood in ADRD

Longterm study
U Sleep disturbances (PSQI scores) continuously reduce over the course

6 mOnthS Sleep disturbance
15-
12-
[b]
o 97
b
3
- 6‘_
3_
0 1 3 9 17 25
Data collection week
. ol
Sponsor. NlA [ |Baseline [ Intervention :2“ ‘,

*p <0.05, *p<0.01** p <0.001

g LEDucation.org
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Light therapy for better sleep and mood in ADRD

U Active condition, after intervention compared to baseline:
U Sleep duration fronactigraphsignificantly (p = 0.018) increased
U Sleep start time fronactigraphsignificantly (p = 0.012) advanced

U Subjective sleep disturbances (PSQI) significantly (p = 0.01) decreases
800 - p=0018 24— ;i_cﬂz oo
é 600 - l } w gg 2 e T g I_‘_
o % T P % %
S 3 400- o8 o S 6- !
o Q‘g 21- % =
% el %é 20- ! | ! g 2_ iL !
0 T T 19 T T
Control Active Control Active 0 CoAtroI Ac’:ive
Intervention Intervention —
O Baseline M Intervention O Baseline M Intervention 6 Bassiing o —
Sponsor: NIA (RO1AG034157, 2R44AG060857) A
, & LEDucation.org

“0, kel
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[ AGKG FT2NJ OSUUSNI af SSLI

U Mean sleep duration significantly increased by 29 min (p = 0.029)

600
500-
400:
300—
200
100-

.

p=0.029

——

(minutes)

Sleep duration

Baseline Post-intervention
Data collection period

Sleep durationTime in minutes between
sleep start and sleep end
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fragmentation

U There was a negative correlati
between daytime circadian
effective light (CS) and IV
(Intradally variability)

U More daytime light = better
entrainment

1.8

1.6

1.4t
1.2t
= 1.0t
0.8t
0.6

0.4

Combined Group (IV, IS, n=22)

| %peanan R: -0.44, p: 0.038, n: 22

0.2 0.3
Average CS Wake-Sleep

0.1

WU,
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Sleep Math:
Brighter days =
Better Nights

Figueiro M, Jarboe GahinL. The sleemaths A strong correlation between more daytime
light and better nighttime sleep Lighting Research & Technolog021; 53: 422 35.
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Daytime light improves mood In various
populations

Sponsors: National Institute on Aging, National Institute of Neurological Disorders
and Stroke (PI: Pullman -Saunders), National Cancer Institute, View, Inc.

OUCa,
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Light for better mood and behavior in ADRD

Longterm study
U Fewer depression (CSDD) and agitation behavior symptoms (CMAI score:
during the tailored Lighting Intervention (TLI) compared to baseline

Depression Agitation

I * |
- I *% |
il
404 | ©

15+

mllll

-
N
*
*
*
*
*
*
*
%
*
*
e
*
(@]
o

©

o2}
1

CSDD score
CMAI score

W
—
<

o
o

1 3 9 17 25 1 3 9 17 25
Data collection week Data collection week
[IBaseline [ Intervention [ |Baseline [ intervention
Sponsor: NIA O,
* ** *k*
p <0.05, *p<0.01*** p <0.001 s LED
>, & LEDucation.org
4’0'7
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shutdown

At-home light exposure Time spent outdoors

Very bright H—« >2 h 4 E]_, | }

Anxiety Depression Anxiety Depression
Somewhat bright - } — 50 — — 50 —> 1-2 h 4 } — 50 —» . H« — 50 —
Better Worse Better Worse Better Worse Better Worse

IR

Neutral } 30-60 min - + -j—«
Somewhat dim - ~|—< . »—l—« 10-30 min - + i
Very dim 4 —’— 1 + <10 min 1 - | EF

a5 o o5 - o5 45 23 = P P 45 50 55 60 65 a5 50 55 60 65
Very bright - >—|—< >2h+ +
Somewhat bright - + 1-2 h- +
Neutral- + 30-60 min :+

‘ 10-30 min A H—* —
Somewhat dim } Positiie affedt Positive affect
s ¢— 50 —>
Very di —— 50 —> <10 min 4 Worse Better
ery dim 1 Worse Better

30 35 40 45 50

30 3'5 4'0 4'5 5'0

Figueiro M, Jarboe C, Sahin L. The shlaafhs A strong correlation between more daytime light
and better nighitime sleep.Lighting Research & Technolo@p21; 53: 423135.
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PROMIS positive affect T-score

Light for better mood in workers working from home

Positive affect

52
50- .
‘/. T-test (End of week)
p=0.093
48- £ % Within-subject (End of week)
+3.7 points or +7%
=0.035
1 \ — P
46 -
—@—EC Glass
£\ Blinds -
44 ; ;
First (Day 1) Last (Day 8)

Intervention period day



Trade ShoH%?oEfeane Light for better mood in myeloma

transplant patients

100
*
$  80-
g 68.40
Q
n
o 604
3 Bright white light
Q
o
> 42.10 Dim white light
= 40-
©
2
=
O 20- D
O S— — d—
Baseline Day 2 post- Day 7 post- Day 14 post-
transplant transplant transplant
(day 3 of engraftment)
Time N,
: & LEDucation.or
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Daytime light Improves cognition In
iIndividuals with mild cognitive impairment
(MCI)

Sponsor: National Institute on Aging

>, & LEDucation.org
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- _I_ * 1. I *
2z " 2
o) —
) »w 8 o-
H g + I —r—
o E 0 o S
= Q.) c (<,()
oW 14 5] =
c < = 9
© 0 @ <
()} < ()
= =
2 2 |
Plaéebo Ac’Eive Plac':ebo Ac’Eive
Intervention week Intervention week

Negative values indicate improvement in cognitive performance
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rescue and recovery workers

Go/no-go task Stroop task

1150

1100 -

1050

GNG RT (ms)

—
(o} O o
o a o
o o o
| | |

850 -

1400 —

*

—

w

a

o
|

I
I
Stroop incongruent RT (ms)

w

8
1

|

/

I
I

—

N

an

o
|

1200

| 1 | |
Pre- Post- Pre- Post-
Intervention Intervention

Lower values indicate faster reaction times (better performance)
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Daytime light reduces inflammation
(preliminary results from our studies)

>, & LEDucation.org
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iInflammation in MCI patients

5000
*

4500 A r——————]

4000 -
3500 H
3000 H
2500 -
2000 -

HS CRP ng/mL

1500 A
1000 -
500 A

ACTIVE PLACEBO

® Baseline m Week 8

20% reduction in higfsensitivity Greactive protein in the active light (n=8)
and 9% reduction in the placebo light (n=8) ..,,

> m LEDucation.org
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Inflammation in myeloma transplant patients

12.00

10.00 A

8.00 A

6.00 -

TNF alpha

4.00 -

2.00 A

0.00 -

Baseline 12 days post 4 weeks post

W Active ® Placebo

Active n=6 and placebo n=9

AWLLZVS
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How to implement these concepts
INn the various spaces
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U Regular pattern promotes healthy sleef

I Bright mornings
A > 35 fc at eye level (or CS>0.3)

A 0.5-2 hours within 2 h of waking

I Moderately lit daytimes
A 10-20 fc at eye level (CS=0.2)
A Up to 2 h prior to bedtimes

I Dim evenings
A < 3 fc at eye level (CS<0.1)
A Starting 2 h prior to bedtimes
I Dark nights

A < 0.01 fc at eye level
A Use nightlights to facilitate navigation

2 KSY dzaAy3a St SOGNRO

f A 3K
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Trade Show and Conference | JLL Design Guideline for Promoting Circadian
Entrainment with Light for DayActive People (DG) 2448(

.e . . Welcome Help | My Cart | My Account | Sign Out
U The goal is to provide a @ UL Standards Sales Site
more natural cycle of
bright light during the

Browse & Buy UL Standards UL Resources ¥ Other Products ¥ Sales Site Info ¥

Design Guideline for Promoting Circadian

day (an d d | m ||g ht a.t - CO&T::eLr::: i UL INC Design Entrainment with Light for Day-Active People

Guideline

n i g ht) i n th e b u i |t —— UL Inc. Design Guideline

Design Guideline 24480, Edition 1

e nVi rO n m e nt B What's New Edition Date: December 19, 2019

$402.00-$502.00 2

B Requesta Quote

Purchaca NOintions

+ UL Certification Customer

Information @ Digital View

+ UL now developing N
Standards for the Revisions and Related Documents

Canadian Market (click
here for list) Revisions CSDS

https://www.shopulstandards.com/ Rl limeti0)

None available.

), "\ s
< Vs
= %
=
=
-

© 2026 Light and Health Research Center at Mount Sinai % @ LEDU Catlorw rg
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Quick guide from UIDG 24480

U Step 1: Establish a circadiaffective lighting design criterion
(e.g., CS =0.30)

U Step 2: Select a luminaire type (e.g., direct/indirect)
U Step 3: Select a light source (e.g., 3000 K LED)

U Step 4. Perfornphotometricallyrealistic software (e.g., AGi32) calculations for the
building space

i Step 5: Calculate CS from the vertical illuminance attheeye (B Y R G KS f A =
spectral power distribution§PD

U Step 6: Determine whether the lighting system meets the circadifactive lighting
design criterion; repeat stepscd if necessary

AWLLZVS

., &8 LEDucation.org
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LEDucation o cagian stimulus Calculator

U Input vertical illuminance Mg e CS CALCULATOR (2.0)
(E,) calculations ° s

U Input tabular SPD values = = o

U Calculate CS
i Or EML, ¥EDI

=
. 2 04
[N ] L] L] ";:‘Q '?;‘Lj D-Q\Q D“C" :33Q )"‘“ ‘-‘,‘\'Q ‘-3"‘? -,;‘?:'\ ";“j '\:LQ \:‘b\ \;“:'Q Co’“> ‘553 ’\ﬂ;" "\‘LJQ
!! o
u SO II lC u eS Ca Cu atIOI IS O Wavelength (nm
L ]

Click here to s tes jated CS Model. . _— . .
Ick here 1o see notes on updated & ode m Relative Spectral Contribution of the Circadian

fe

Response*: Warm

I CIE-opicirradiances

I Color characteristics (CCT, e R e
CRI, GAI, chromaticity) cer —

CRI: 85.3

U Allows blending of sources

» CIE a-opic Irradiances

https://cscalc.lighthealth.org/

LEDucatlom,org
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LEDucation

Trade Show and Conference

Important considerations:
Spectral power distribution §PD

Manufacturer
|||I.I:I?l:::::::ux] A D E F G H
300 0.23 026 024 024 023 0.12
325 0.25 027 025 025 025 013
350 026 029 026 027 026 014
375 0.27 030 0.28 028 027 014
400 0.2%9 031 023 025% 028 015
4325 030 033 0320 030 030 016
450 031 034 031 031 031 017
475 032 035 032 032 032 0.18
300 033 036 0332 033 033 015

= = = -
f8 e s} o

Relative Spectral Power

o
[

LED- 3000 K Light Sources

430 420 530 SE0 630 ] 730
Wave length [nm)

—— hanufacturer & Manufacturer — Mlanufacturer E

hanufacturer F — Manufacturer G Marnufacturer H

It is Important to request the SPD from the manufacturer for luminaires under
consideration, as SPDs can vary for any given CCT

© 2026 Light and Health Research Center at Mount Sinai



LEDucation S
Trade Show and Conference - |[Mportant considerations:

Intensity distribution

U Lighting designs for commercial architecture typically |
have to meet horizontal illuminance gequirements on ([ )
the floor/ground or workplane Downight

U When designing for circadian healtlerticalilluminance
(E,) at the eye becomes the
primary target

U The E/E, ratio becomes important when considering the ™™
optic of a luminaire 7
il NXGA2 % ndcp A& NBOZ2YYSYRSR

*“” D/I Pendant

ﬁ LEDucatlon org



L=Ducation

Trade show and conference  IMINIMIZe discomfort glare

-

U Discomfort or inability to see due tc
excessive light or contrast

U Minimize luminance (<8500 cdAn = ’\’w
I When viewed in typical application | ~ -
i Similar to the blue sky -
U Hide bulbs/sources with diffusers

I Avoid bare bulbs

U Large, diffuse light source
I Avoid tiny points/lines of light

U Primarily high output (daytime)
concern

&““‘:4/

g LEDucation.org
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L=Ducation

Trade Show and Conference

Why is residential lighting so important to health?

U We start our day at home

U We spend our evenings at
home

U We may work from home

U We have control over our
home lighting

I Including daylighting

https://www.istockphoto.com/vector/dayandnighthouse

illustrationgm512908198B7376457



L=Ducation

Trade Show and Conference RESidentiaI KitChen

Some tips:
A Add task lighting

A Light finishes

A Use layers of light

A Attention to direct and
reflected glare



L=Ducation

Trade Show and Conference

Residential Kitchen

U Dim general lighting
U Task lighting
I But direct away from eyes to avoid discomfort glare
U Coves, soffits
U Toe kick, island, etc. to allow for nighttime navigation




L=Ducation

Trade Show and Conference. Bedrooms

b P—

. : : Motion-Activated
Bedside Reading Light Amber/Red

with Dimmer & Diffusion Pathway Light




L=Ducation

Trade Show and Conference Bedrooms




LEDucation. Living room

Trade Show and Conference

Soft, Indirect Cove Lighting

Accent | |
Lighting |

Adjustable
Task Lamp

=

#
1,5,
| \ A

—

—

No Glareon TV Accent Sconces

AWLLZVS

:, & LEDucation,org

g
'0.7



LEDucation  viemory care Facility,
Boston, MA

0 Common dining areas
U Lighting redesign
A Supplement existing lighting with
direct/indirect pendants
A Add wallmounted direct/indirect linear
fixtures [ tme [ cs |
7:00 am - 5:00 pm 0.4
5:00 pm - 6:00 pm 0.4 — 0.1

U CS Schedule:
6:00 pm - Bed <0.1

Ni ghtti me Mo deqo&Seyed

(v LEDucation.org

'03\
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L=Ducation

Trade Show and Conference

Hospital Room Concept

U High CS (0:8.4) in the morning (33400 lux at eye)
U Medium CS (0.2) in the afternoon (200 lux at eye) .
U[ 26 [/ { oXnodm0 a4 yAIKI 66X on f dzE

T R L N L‘a
Note: light levels in lux will change depending on light source spectra. This is why we use CS
instead, because it accounts for absolute and spectral sensitivity of the circadian systém

: &8 LEDucation.org



L=Ducation

Trade Show and Conference

US Embassy, Riga Latvia

U Two alternative circadian effective lighting design strategies
U CCT changing e

Recessed LED
2x%2 troffer

| T

Recessed LED

linear slot

LED under-

cabinet task

light 00 P 4:00 P 00 P 00 P
4000 000
0 0

AWLLZVS

& LEDucation.org

\\lllpc

-
g
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L=Ducation

Trade Show and Conference

Office Lighting Concept

U Morningc bright or high CCT U Afternoonc¢ dim or lower CCT

ambient lighting with blue light at ambient lighting with red light at
desk level to help promote circadian desk level to promote alertness but
entrainment not disrupt circadian entrainment




L=Ducation

Trade Show and Conference
School Classroom Concept

U EXxisting design (left) provides inadequate CS whereas the redesign
employing direct/indirect linear pendants (right) provided adjustable CS
throughout the day while imprqving student/teacher visibility and the
Of FaaNR22YQa | SAUKSGAO | LILIST ¢

>, & LEDucation.org



