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Academy of Architecture for Health (AAH)
On-line Professional Development

The Academy’s multi-channel on-line approach provides

emerging professionals, journeymen, and master professionals
with convenient and economical opportunities to develop their
chosen area of interest.

Masters Studio Series sessions are tailored to provide
healthcare design professionals with sufficient exposure to
jump-start interest in wanting to learn more.
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Compliance Statement

“AlA Knowledge” is a Registered Provider with The American Institute of Architects
Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this

program 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 program 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 AlA 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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Copyright Materials

This presentation is protected by US and International Copyright laws.
Reproduction, distribution, display and use of the presentation without
written permission of the speaker is prohibited.

©2016 The American Institute of Architects
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AIA/CES Reporting Detalls

AN
All attendees will be eligible to receive:

v 1 AIA LU/HSW (AIA continuing education)
J
In order to receive credit, each attendee must complete the webinar survey/report
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form at the conclusion of the presentation.

Follow the link provided:
* in the Chat box at the conclusion of the live presentation;

 in the follow-up email you (or the person who registered your site) will receive

one hour after the webinar.

Driving positive change
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To Post Questions or Comments:

. . . [=] Chat EES)
Submit a gquestion to the moderator via Welcoms. Downoad he PDF:

hﬁu:!fne:f\;fnurk.aia.nrtq{.fAliféPﬁEsétélagcesﬂ.gg_wD |é
the chat box. —_— geAnent Docunes (eSO he o

Me (to Organizers and Panelistz Onby):

Content-related questions will be Organizers and Panests Oy
answered during the Q&A portion as time B B e oy
al IOWS - 1 GaTnWebinar

Tech support questions will be answered
by AlA staff promptly.
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The Presenters:

Karyn Gayle, MIES, EDAC, Vice President, Healthcare
Acuity Brands

Mary Alcaraz, PE, LC, CEM, LEED BD + C, Senior Project
Manager

The Children’s Hospital of Philadelphia

Mariana Figueiro, PH.D., FIES, Professor & Program Director
Lighting Research Center — Rensselaer Polytechnic Institute
Edward Clark, LEED AP BD + C, Sustainable Designer

ZGF Architects LLP
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Light Basics

Karyn Gayle epac, mies

Vice President, Healthcare
Acuity Brands
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The Science of Color
Perception
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Electromagnetic Spectrum
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rays rays
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Light is Only Visible When it React with a Surface

When light hits an object
it can be:
Reflected (p)

Transmitted (7)
Absorbed (a)
p+1+a=100%

N/
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Color Theory

MIXTURES OF LIGHT
(Additive primaries)

Primary Colors
Additive & Subtractive

MIXTURES OF PIGMENTS
(Subtractive primaries)

BLACK
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Spectral Power Distribution

Noontime Sunlight
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Objects and Light

Similar to a source emitting light, an object
has a Spectral Reflectance Distribution

Red Rose Reflectance Distribution

|
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Objects and Light

The combination of the Spectral Power Distribution of the
source and the Spectral Reflectance Distribution of the object

determines the color the object appears.

Noontime Sunlight Red Rose Reflectance Distribution
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How to Evaluate Color
Quality
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Correlated Color Temperature (CCT)

Kelvin

Temperature

Northlight/Blue Sky

7 500 |ms—— |
7000
6500
Daylight
Fluorescent Lamp
5000 Clear Mercury Lamp
5500
5000
Clear
4300 Metal Halide Lamp
4000 Cool White
Fluorescent Lamp
3500 |
Halogen
| Warm White

| Fluorescent Lamp

| 40 Watt
Incandescent Lamp

High Pressure
Sodium Lamp

Candle
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Color Rendering Index (CRI), Explained

Name |Appr. Munsell Appearance under daylight Swatch

TCS01 7,5 R 6/4 Light greyish red

TCS02 5 Y 6/4 Dark greyish yellow
TCS03 5 GY 6/8 Strong yellow green
TCS04 2,5 G 6/6 Moderate yellowish green
TCS05 10 BG 6/4 Light bluish green
TCS06 |5 PB 6/8 Light blue

TCS07 (2,5 P 6/8 Light violet

TCS08 10 P&/ Light reddish purple

TCS09 4,5 R 4/13 Strong red
TCS10 5 Y 810 Strong yellow
TCS11 4,6 G 5/8 Strong green
TCS12 |3 PB 3/11 Strong blue

TCS13 |5 YR 8/4 Light yellowish pink (skin) -
TCS14 5 GY 4/4 Moderate olive green (leaf)
TCS15(1 YR 6/4 Asian skin
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New Approaches to Color Quality Metrics
Color Quality Scale (CQS) - Color Fidelity

R,
TCS1 TCSY YCS3 TCS4 TCSS TCSE YCSY TCSS  TCSY  TCSI0 TOS11 YOSIY TOS13 TOsi4

----.-.. .

vsi V2 VS3 VS4 VSS VS6 VST VS8 VS9  vSI0 VSIl VS VS13 VsS4 VSIS

< HHEREEERED ] DD
Proposed TM-30 - Color Fidelity (Rf) and Gamut/Saturation (Rg)

# ol i te v . A a
//v\ \\

y\ r’

. \ /

Color Vector Graphic Color Distortion Graphic

Courtesy of IES
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CIE Diagram

1931 Color Space

Outer edge shows the limits of our
color sensitivity (Spectral Locus)

The curved line is the “black body
curve” representing the different
definitions of white light

White shades are shown on the
Black Body Curve/Locus (BBL),
measured in Correlated Color
Temperature (CCT)

Pink or green fints of white are
measured in Delta uv (Duv)
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Incandesc

Fluorescent 4000
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Color 1s Additive

R + B + G ="White"”

Light colors are additive, so
adding Red, Green, and Blue
gives you some shade of white
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Color 1s Additive

B +Y ="White”

Blue plus Yellow gives you
some shade of white
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Agenda

01 Through a Patient’s Eyes
02 More than Meets the Eye
03 Guiding Light

04 Seeing the Light
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Through a Patient’s Eyes

Mary Alcaraz ek, Lc, ceM, LEED BD+C

Senior Project Manager
The Children’s Hospital of Philadelphia
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ANSI/IESNA RP-29 Healthcare Lighting

ANSVIESNA RP-29-06

An TESNA :
Recommended Practice

RP-29 Update Targeted 2016

Overall Experience Ligh ting

Safety fo'r

Health and Wellness Hospitals
and
Health
Care
Facilities
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Overall Experience

Wayfinding

“Consumers draw upon
emotional cues and
visual appeal to
formulate a sense of
trust. Healthcare is
personal; developing a
connection between
the healthcare

provider and the

patient is important.”
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Overall Experience

Comfort

“Windows provide
access to an important
light source for patients
and staff. Daylight and
views provide
orientation, @
connection to the
natural world, and help
prevent boredom.
Natural daylight aids in
establishing appropriate
biorhythms during
recovery.”
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Safety

Infection
Management

“Prevention of hospital-
acquired infections (HAI)
includes policy and
procedures to minimize the
risk of infection in
healthcare facilities via
human-to-human contact,
human-to-surface contact,
or airborne contact.”
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A strategy that may be used to improve handwashing
effectiveness is to have a proximity sensor trigger a
timer that holds the light on for a prescribed time before
turning off. Another strategy is to provide color
changing timed light that changes color when the
person has washed for the desired time limit.

Salley Whitman, NXT Health Patient Room 2020 Prototype

Driving positive change
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Fall Prevention

“Falls most commonly occur at
curbs, stairs, bathrooms, and
pbetween the bed and the
bathroom. Patient rooms, more
specifically the path between the
bed and the bathroom, should
be illuminated.”
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Health and Wellhess

“Quality lighting not only addresses the
traditional goals of comfort, function, safety
and aesthetics, but also has been shown to
enhance the complete physical, mental, and
social well-being of a person.”

King of Prussia Specialty Care Center — MRI Suite
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Health and Wellhess

Circadian
Systems and
Human
Psychology

“There is a growing
body of research that
indicates that light
impacts non-visual
systems as well as
visual systems.”
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The Rhythm of Life

THE CIRCADIAN CLCCK

affects the daily
rhythms of many
physiclogical
processes.The
diagram at the right
depicts the circadian
patterns typical of
someane wha rises
early in the morning,
eats lunch around
noon and sleeps at
night. Although
circadian rhythms
tend to be
synchronized with
cycles of light and
dark, other factors—
such as ambient
temperature, meal
times, stress and
exercise—can
influence the timing
aswell

~ KW

SOURCE: The Body Cloch Guide ta Berrer

10:30 p.M. 12:00
Bowel MIDNIGHT
movements

2:00 a.M.

et
pUppressae 3 Deepest sleep

9:00 p.M.

Melatonin secretion starts

4:30 A.M.
Lowest body
2:00 P.M. temperature
Highest body temperature |
6:30 PM.

Highast blood pressure

6:00p). wuill

== 500 A.M.

A2 44 |

5 it 6:45 a.M.
2 Sharpest bload
5:00 p.M. pressure rise
Greatest cardiovascular
efficiency and 7:30 A.M.
muscie strength -~ &, Melatonn
/ 7 secretian stops
3:30 P.M. # :
Fastestreactiontime ¢ A 8:30A.m.
4 2 Bowel maovement
likely
2:30eM. I 4 43 i
Best caardination [ s Sy | 10:00 a.m.
l High aleriness
12:00
NOON
Health, by Michoe! Smolensug oag Lynpe Lombery, Henrg o, 2000
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Health and Wellhess

PICU Upgrades

Replace existing 2x2s with
LEDs with Dimming driver
and wireless controller

Wireless Dimmers for
conftrol at Nurse Stations
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Health and Wellhess

Medical Behavioral Unit

Patient Control over Color
Changing Light in Room

White Tunable LED Lighting
Daylight in Activity Spaces




More Than Meets the Eye

Exploring the Physiological & Psychological Impact of Light on Health

Mariana Figueiro php
Professor, Program Director

Lighting Research Center, Rensselaer Polytechnic Institute
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Lighting affects three systems

Visual + non-visual + message

Amount Spectrum Distribution Timing Duration
| l

S O

: Visual
Appearance Visual Systems Performance

P\?\Zﬁtgﬁgce, Culture,
Satisfaction génd Experience,
: ion
Comfort Expectations
Alerting Effects Non-visual Systems Phase Shift

T1ITT

Amount Spectrum Distribution Timing Duration
35



Alerting effects of light (e.g. = cup of coffee)

|,

|
|
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“Blue”, “white”, and “red” lights as alerting stimuli

» EXxposure to light increased measured of alertness (brain
activities and self reports) at night and during the afternoon

* Only blue and white lights suppressed melatonin

a. 1.6 o
1.4 +
1 1 o
§ 1 =
(03]
N
T o8] T
= £
£ 0.6 1 2
S
< 0.4
0.2
0 : :
RL D BL

Sahin L and Figueiro MG. Alerting effects of short-
wavelength (blue) and long-wavelength (red) lights in the
afternoon. Physiology and Behavior. 2013; 116: 1-7.
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exposure: > pn_ |0r' (ors, meg\sures ot aleriness, an exposure: Effects on biomarkers, measures of alertness, and
performance. Behavioral Brain Research. 2014; 274: 176-185. performance. Behavioral Brain Research, 2014, 274:176-185.
(Graphic above developed in study; not published in journal.)
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Lighting affects three systems

Visual + non-visual + message

Amount Spectrum Distribution Timing Duration
| l

S O

: Visual
Appearance Visual Systems Performance

P\?\Zﬁtgﬁgce, Culture,
Satisfaction génd Experience,
: ion
Comfort Expectations
Alerting Effects Non-visual Systems Phase Shift

T1ITT

Amount Spectrum Distribution Timing Duration
38



Phase shifting effects of light

* Promote entrainment in daytime staff and in patients

— Morning light can promote entrainment of dayshift workers and of special populations
(Alzheimer’s disease patients, premature infants, cancer patients undergoing treatment)
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Circadian system

* Plants and animals exhibit patterns of
behavioral and physiological changes
over an approximately 24-hour cycle
that repeat over successive days—
these are circadian rhythms

 circa = about; dies = day

« Circadian rhythms are
iInfluenced by exogenous and
endogenous rhythms
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Light Is the primary synchronizer of circadian
rhythms to local position on Earth

"\

suprachiasmatic
nucleus

hypothalamus
— thalamus
=i/ lateral geniculate
.~ nucleus
.~ pineal gland
X

<.
el

optic nerve

signals to body

Light is the primary synchronizer of

Yt averiCAN INsTITUTE circadian rhythms to local position on Earth ...also the major disruptor
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Circadian disruption

« Circadian disruption has been associated with:

— Poor sleep and higher stress
 Eismann et al., 2010
— Increased anxiety and depression
* Du-Quiton et al., 2009
— Increased smoking
« Kageyama et al., 2005
— Cardiovascular disease
* Young et al., 2007; Maemura et al., 2007
— Type 2 diabetes
» Kreier et al., 2007
— Higher incidence of breast cancer
« Schernhammer et al., 2001, Hansen, 2006
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Circadian stimulus (CS)
Metric for quantifying effectiveness of light sources for activating the circadian system

« CSis equivalent to percent melatonin suppression

after 1-h exposure to the light source 0.8
— An indication of how effective the light source is for the | 07
circadian system .
— CL,is calculated using the SPD and light level at the c 1000 ux == 7 .:ISOO.qu e
cornea i " e
— CS is calculated using transfer function Zt —0.4%
— Caveat: does not take into account duration of - | 03 %
exposure, photic history and is based on acute .§ N
melatonin suppression (not phase shifting of the clock) 2 ‘. '100 5 S
« Threshold = 0.1 CS; half max = 0.3 CS; saturation = ol | 4
0.7CS d _ idnacsglr?dhetscent e
-10% | | | -0.1
1 10 100 1000 10,000 100,000

circadian light (CL,)
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Light therapy for bone marrow transplant patients

 |nvestigate the impact of a CS of 0.3 | N

during the morning hours on:
— Circadian markers (melatonin)

— Fatigue

— Depression

— Sleep

Sponsor: Acuity Brands
National Cancer Institute

Collaborator: Dr. William Redd, Mt. Sinai Ichan
School of Medicine
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Light therapy for promoting entrainment in persons
with dementia

« Study tested the effectiveness of a tailored light treatment on sleep Product donation: GE Lighting
quality, agitation and depression in 14 patients with Alzheimer’s disease g
and related dementias living in nursing homes

« High circadian stimulation (CS>0.3) during daytime hours

» 300-400 lux at the cornea from waking to 6 pm
* Bluish-white light, CCT > 9000 K

* Results showed increase in sleep efficiency,
total sleep time, reduction in agitation and

depression
Nighttime Sleep CSDD Scores CMAI Scores
500 - 14 - : 50
v *
I T 12 - }: [ *
X 40 - T
0 450
| | [ l T |
£ \ - | o .
o 400 o o
E (5] (5]
= AL [ ® 201
g n
2 350
2 10
2 4
300 T 0 T T T -
Baseline Intervention Baseline Intervention  Post-intervention Baseline Intervention  Post-intervention
— Sponsor: National Institute on Aging (R01AG034157)
THE AMERICAN INSTITUTE Figueiro et al. 2014
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How to calculate CS

* Horizontal points |
measured at desk height
— 2-6” AFF

* Vertical points measured
at eye height
— Approx. 4’-0” AFF
— Approx. 1’-0” from edge of desk

* Target horizontal
illuminance

— 400 lux
 Direct-indirect luminaires

« Typical office
reflectances

N I A
' N
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Pick the intensity distribution of the luminaire

 The ideal ratio of vertical to horizontal illuminance was
determined to be 7:10

Best ratio Medium ratio Poor ratio
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Select Source SPD Circadian Light (CL,) User SPD
H - Wavelength
= Value
CIE D65 1696|Circadian lux g% -
(Click cell above for pull-down menu) Circadian Stimulus (CS) g _ 3.80E+02 0.09795
llluminance (lux) 0.594 . 3826402 010227

1000

(Enter illuminance in cell above)

3.84E+02 0.10672
o e 3.86E+02  0.1113

Al 3.88E+02 0.11601
3.90E+02 0.12085

400 450

Relative SPD
1.0 - 3.92E+02 0.12583
3.94F+02 0.13094
0.9 1 3.96F+02 0.13618
0.8 3.98E+02 0.14156

4.00E+02 0.14708
4.02E+02 0.15274
4.04E+02 0.15853
4.06E+02 0.16446
4.08E+02 0.17054

o o
o N
1 |

Relative Spectral Power
o
tn
|

0.4 4.10E+02 0.17675
03 | 4.12E+02 0.18311
4.14E+02 0.18961
02 7 416E+02 0.19624
0.1 - 4.18E+02 0.20303
4.20E+02 0.20995
0.0

T \ T T T w T T 1 T ! ! ! ' 4.22E+02 0.21702
380 405 430 455 480 505 530 555 580 605 630 655 680 705 730 A4.24E+02 0.22423

Wavelength (nm) 4.26E+02 0.23158

4.28E+02 0.23907
4.30E+02 0.24671

http://www.lIrc.rpi.edu/resources/CircadianStimulusCalculator_April302016.xlsx
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Use the CS calculator to determine CS
Light Level + Spectral Power Distribution + Distribution

400 lux horizontal; 280 lux vertical

CCT Manufacturer 1| Manufacturer 2| Manufacturer 3| Manufacturer 4
3000 0.17 0.30 0.30
3500 0.23 0.19 - 0.18
4000 0.23 0.24 - 0.27
4500 0.30 - -
5000 0.32 0.32 0.32
5500 0.34 - -
6000 0.36 - -
6500 0.39 -
7000 0.39 -
7500 0.41 -
8000 0.42 -
8500 0.42 -
9000 0.43 -
9500 0.44 -
10000 0.45 -

% THE AMERICAN INSTITUTE
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400 Ix horizontal
Best ratio luminaire

CS of 0.3 can be
achieved with a warm
color light source,
depending on SPD

http://www.Irc.rpi.edu/resources/CircadianStimulusCalculator_April302016.xIsx
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Pick a lighting control schedule: timing matters!
Light level and SPD

100 —
. 70 —
X 80—
‘g’_ 50 —

o}
U —
[ I | I | |

5000 K 5000 K 5000 K 3500 K 3500 K 3000 K

8am 10 am 12 pm 2pm 4 pm 6 pm

CS 0.3 0.3 0.3 0.2 0.2 0.15

E, 400 400 400 350 350 300

E 280 280 280 245 245 210

Both light level and SPD/CCT vary throughout the day to
achieve 0.3 CS in the morning and 0.15 in the late afternoon
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Pick a lighting control schedule: timing matters!
Light level only

100 —
80 —
2
2
3
O
26 beccccccaaaaaaaa
15 | [ e P
10— p=="="===sscsccccssssssses s e s s s s s s ss s s e s s s e e
- )
| | | |
3000 K 3000 K 3000 K 3000 K
7 am 10 am 2 pm 6 pm
CS 0.40 0.20 0.15 0.10
E, 512 160 96 64

Changes in CS can be achieved by simply increasing or
decreasing the system’s light output while keeping the same CCT

;ﬁ‘ﬁ: THE AMERICAN INSTITUTE
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Lighting Patterns for Healthy Buildings

We developed a website detailing lighting design
patterns for:
24-h lighting scheme for seniors’ facilities

http://lightingpatternsforhealthybuildings.org/

Room Selections
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http://lightingpatternsforhealthybuildings.org/

Guiding Light

What You Need to Know About Lighting

Karyn Gayle epac, mies
Vice President, Healthcare

Acuity Brands
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LED Progression: From Static Color to Dynamic Experiences

* “Tunable White” is becoming increasingly mainstream
* Spaces are being designed to include circadian stimulus

* Designers are moving from just dimming (changing intensity) to
wanting total control of the Kelvin temperature, color consistency,

warm dimming and color points

* Choosing a lamp CRI and CCT to best enhance the environment is no
longer sufficient
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What is Warm Dimming?

Ll

Candlelight 1500K
40-watt incandescent light bulb 2680K
Sun at sunrise/sunset 3200K
White fluorescent 4200K
1SO 3664:2009 Standard D50 5000K
I Overcast sky 6500-7500K

K
l Bright White ' Daylight Cool
3000-4500K 4500-6500K

2000 3000 4000 5000 6000 7000 8000 9000 10000

e
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Why use Warm Dimming?

Taps into our expectation that light sources “warm
up” as intensity is reduced

Impacts ambience, mood, relaxation, intimacy
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What is Tunable White?

Ability to adjust CCTs along a pre-specified range, i.e. 1800K to 6000K
This could be along the black body curve or vary from it

Shifts off the black body curve will cause the perceived color to shift to green or
pinkish tint*

0
Tas 2/ NP —
3
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0.0 4 . .
00 01 02 03 04 05 06 07 08
X
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Why Use Tunable White?

| P

@ — - .

Throughout the course of
the day, the CCT can be
varied, tuned in response to
daylight or activities within
the space

Create a different
atmosphere or mood

Change the environment for
retail displays and dressing
rooms
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What is Tunable Spectrum?
Excellent white light and ability to produce pastel/tinted color

Ability to have a range of CCT’s at constant lumen output
Ability to dim along the black body or shift off the curve (via Duv control)

Opportunity to tune the color to enhance the surrounding space or create an effect
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Why Use Tunable Spectrum?

Delivers the ultimate in
chromaticity control with
high-quality white light and
color selection.

Accentuate architectural
features, colors, materials
and finishes, but also skin,
tissues, etc.

Tune the color to improve
visual diagnosis
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Tuning for Non-Visual Effects of Light

Standard llluminant D65

Non-Visual Pathway

intrinsically photosensitive
Retinal Ganglion Cells

(ipRGC)

ipPRGC Projectto

Suprachiasmatic Nuclei (SC
And other control centers

380 420 460 500 540 580 620 660 700 740

wavelength [n

Adjusting the spectrum of the source to help to stimulate circadian rhythm
Circadian tuning is more than just modulating CCT

To stimulate circadian rhythm, need to enrich the appropriate wavelengths at different time of the
day, 24-hour lighting design
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Why Use Circadian Tuning?

Promote better health, quicker healing
and improved sleep

Reduce agitation, night wandering, and
improve sleep in Alzheimer's patients

Offset the impact of jet lag and foster

alertness/calmness in sports teams by
using targeted doses of circadian light
in training and locker rooms

Driving positive change
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Seeing the Light

Research to Practice

Ed Clark

Sustainable Designer

ZGF Architects LLP
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Circadian Impactful Design...... is a PROCESS not a PRODUCT

Temporal IDENTITY

Temporal NICHE
Temporal STIMULUS
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Understand the Occupants — Where and When

Floor 24: Utilization Map - Friday, 8:15

a5 @ -’

B Heads Up Work Il Heads Down Work B Occupied M Emply Temporarily Unoccupied (@) 0 ( ) 5 \ ) !
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Understand the Site
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Understand the Site

kWh/m2
7.00<=
6.30
5.60
4.90
4.20

[ 3.50
i ’ B 2.50
' 2.10

1.40
0.70

<=0.00

_%é}ﬁ THE AMERICAN INSTITUTE

=S OF ARCHITECTS
Academy of Architecture Driving positive change

for Health through the power of design.



Understand the Site

BRIGHTNESS

http://www.nasa.gov/mission_pages/station/research/experiments/651.html
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Materials Matter
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Design Analysis

Co- Authored by
Mehlika Inanici Phd, Marty Brennan, Ed Clark

W UNIVERSITY of ZG I:
WASHINGTON

ZIMMER GUNSUL FRASCA ARCHITECTS LLP

http://faculty.washington.edu/inanici/Lark/Lark_home page.html

CARK

SPECTRAL LIGHTING
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Materials Matter

& 3000
£
]
J
=
=
=
O
o
2
- CIRC ILL. | 29 LUX
3 PHOTOPIC ILL. | 81 LUX
|
3
o
e . °

March 21, 15:00

Partly Cloudy Sky Conditions
Correlated Color Temperature: 5000K
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Materials Matter

1 1.0
0.8 0.8
0.6 0.6
0.4 X 0.4

2 0.2

0 0.0
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Materials Matter
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Materials Matter

"
~
l.U l.u
s
0.8 0.8
a'
nc
0.6 0.6
Na U.e
v.e
a'
0.2 0.2
V.
nn CC
V.V
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Point of View Matters

March 21, 3pm - Partly Cloudy, 5000 CCT*

1 -
1| GH
FYNA S
LW/ W

CS = Circadian Stimulus
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Consider the Source

Sunlight

LED

Incandescent

400nm 450nm 500nm 550nm 600nm 650nm 700 nm

fall
ey
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Consider the Source

Winter Spring Summer
Overcast Sky — 7000k Partly Cloudy — 5000k Clear Sky — 25000k

Photopic — 55 Lux Photopic — 444 Lux Photopic — 833 Lux
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Consider the Source

Winter
Overcast Sky — 7000k

S4B62 THE AMERICAN INSTITUTE
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Spring
Partly Cloudy — 5000k

Summer
Clear Sky — 25000k

Driving positive change
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Consider the Source
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Consider the Source
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Consider the Source

LINEAR TUNING

0.55
0.54 +
0.53 +
0.52 +
0.51 +
> 0.50 +
0.49 +
Q{-
.48 + /
e AN e 15-01-T
S/ o} e 15-07-D
0.47 + % —t— 15-10-5
: e 15-12-T
1 ——— Black Body Locus
- Daylight Locus
- == ANSIC78.377
0.45 +— Pttt

T
0.18 0.19 0.20 0.21 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29

u
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NON-LINEAR TUNING

0.55

0.53

0.51
>
0.49
= 15-02-D
= 15-05-D
= ]15-08-D
0.47 sl 15-09-D
Black Body Locus
Daylight Locus
= === ANSIC78.377
0.45 !

CALIPER REPORT 23 PHOTOMETRIC TESTING OF WHITE-TUNABLE LED LUMINAIRES, AUG 2015

Driving positive change
through the power of design.




Consider the Source

0.55 0.55 N e
0.54 + g -
0.53 + 0.53
0.52 +
0.51 + 0.51
> 050 + S
0.49 + n; 0.49
S/

0.48 + i —e— 15-02-D
’ AN = 15-01-T e 15-05-D

S/ o = 15-07-D = 15-08-D
0.47 + % — 15-10-S 0.47 s 15-09-D

: el ] Black Body Locus
0.46 + g?;?gi‘:%l'::us Daylight Locus

- -~ ANSIC78377 B e 2
045 +—— b e e 0.45 P S S
0.18 0.19 020 0.21 0.22 0.23 0.24 025 0.26 0.27 0.28 0.29 0.30 0.32 0.34 0.36
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CALIPER REPORT 23 PHOTOMETRIC TESTING OF WHITE-TUNABLE LED LUMINAIRES, AUG 2015
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Consider the Source
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Spectral Power Distribution of BeveLED 2.0 at specified CCT

SPD 5 nm

380 430 480 530 580 TSR PTRIEY - ' B8O 730 780

-0.2
2200K 3050K 4500K 6000K
— 2500K 3500K S000K e Circadian Stimulus
Rea et al
700K 4000K 5500K caeta
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Circadian Design — On the Boards
C l".%jF MBU Design PATIENT ROOM

Features
. Patient Headwall
. Physio Monitor Cabinet

. Canopy and Ceiling
Treatment

. Family Space

d
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Circadian Design — On the Boards

t HOP MBU Design LIGHTING CONCEPTS

Care Team Station Colored LED Light Feature at Footwall LED Lighting
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Circadian Design — On the Boards
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Patient Fooused Circadian Selutions

Goal: Ciwcadian Rhythm Entrainment

Circadian Design — On the Boards

® v Combination of Cimming with Color Shifting Fixtures

G

=5l 40 Example Schedule (Actual Schedule to Be Determaned)]
ol & amn - 12 prn - Col CCT with High Numination Levels
- ] ) 12 pm - 3 pra - Meutral SCT with Mediurm lllumination Levels
3 pmi- 8 pro- Warm CCT with Medium Low [llumination Levels

Features

. Patient-Focused
Circadian Solutions

5taff Focused Circadian Solutions

. Staff-Focused
Circadian Solutions

Goal; Circadian Rhythm Entrainment
Alerting Effect

. Experiential Solutions to
Support Patients and Staff

Combination of Dimming with Codor Shifting Fixtures

: Example Schedule (Actual Scheduls to Be Determaned)
Bam - 12 pm - Conl CCT with High Numination Levels
12 pm - 3 pm - Mewtral CCT with Medium llumination Levels
Apm-8 pro-Warm CCT with Medium Low lllmination Leyvels

——® This schedule should be adjusted to best fit staff shifts. The impact
of behaviar upon arcadian entrainment should also be discussed
with staff, especially those who work the night shift as wall as rotat
inig shift work,

Experiential Solutions to Support Patients and Staff

Geoal: Experientially Support Ocoupant Schedules
L) Bias Schedule towards Patients
] 1@ Sarve af an Intermediate Space between the Patient and Staff

Combination of Dimming with Cobar Shifting Fixtures

= : Illumination levels and color controls should be time-clock based
with a simple user cverride

=

=

It

Thi shortenad winter daylight hours will be expandad fo be more
aligmad with the eguinax daylight duratien

The scheduls betwesn the spring and fall equinoses will defawlt to

actual swnrise and sunset,
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Circadian Design Guidelines

Review the science - beyond cut sheets and industry white papers
Know the occupants and their patterns

Consider materiality

Understand the available resources in the occupied spaces
Prioritize the daylight resource, supplement with electric lights
llluminate the vertical plane

Ensure the resource is routinely available

Provide simple controls with user overrides
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Time for Questions and Comments:

WHAT? SORRY. I

WAS USING THIS

TIME TO THINK
ABOUT SOMETHING
USEFUL.

Jilbert.com DilbertCartoonist@gmail.co
32710 ©2010 Scott Adams, Inc./Dist. by UFS, I
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Thank you for joining us today!

This concludes the AIA/CES Course Research to Practice | Lighting for
Improved Environment of Care. The webinar survey/report form URL is

listed in the chat box and will be included in the follow-up email sent to
you in the next hour. Earn 1 AIA LU/HSW.

Survey Link: http://bit.ly/2dxuipl

All attendees must report credit individually by completing the webinar survey/report form
within the next 3 business days. Credit will automatically appear on your transcript within 2
weeks. Tablet and smartphone users must copy down the above survey link.

Please direct any further questions to knowledgecommunities@aia.org.
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http://bit.ly/2dxuipI
mailto:knowledgecommunities@aia.org

Join us at the AAH!

e Receive Academy Update newsletters

e Access toresources

Knowledge Repository

Webinars

Award programs

Scholarships, Fellowships

Emerging professionals benefits

National and regional conferences and events

X X < X X X

Social media, publications, blogs and Twitter

_._%:%; THE AMERICAN INSTITUTE
== OF ARCHITECTS

Academy of Architecture Driving positive change
for Health through the power of design.




To join AAH or update your account go to:
www.ala.org/aah

AltknowiecgeNet {1

AAH Home ~ Discussion Library  Blogs

Events ~ Directory Participate ~

Communities ~

ATA Academy of Architecture for Health

Webinar Resources | 2016 Healthcare Design Awards | Member List | BRIK Knowledgebase m

AIA Academy of Architecture for Health

The AAH mission is to improve both the quality of healthcare design and the design of healthy
communities by developing, documenting and disseminating knowledge; educating design

practitioners and other related constituencies; advancing the practice of architecture; and
affiliating and advocating with others that share these priorities.

Meet the Board >

Congratulations to the 2016 AIA/AAH
Healthcare Design Award recipients!

this Knowledge Community
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Join us for more upcoming webinars*

Date |Series Topic

2015 AAH Design award winner and Case Study archive pilot:
UCLA Surgery and Cancer Center
1/10 |HC 101 series Patient Safety Fundamentals for HC Architects — Part 2

12/13 | Case Study Series

*Dates and topics are subject to change

Visit www.ala.org/aah for more information and to register.
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