Communicating the Network Lighting
Control Value Proposition
(NLC VP!)

OUR NEW PRODUCT Presented by
IS A USELESS BLOCK .
e Armando Berdiel Chavez, LC, Meng.
R Technical Development Supervisor
COMPLAIN THAT IT :
WON'T MAKE PHONE Spring 2021
CALLS, WE'LL BLAME
THE NETUWORK. WHO

YOUD BE

LUCKY TO
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During the Webinar
Attendees will be muted
Please use the chat feature in the

control panel to submit questions to
LDL staff

The presenter will pause to address
guestions every ~10 minutes

-

\ Please participate in the online pollsj

~

Following the Webinar

Please take the short survey

A recording and the slide deck will be
posted on LDLOs we

Reach out to
LightingDesignLab@seattle.gov with
comments or questions.

J
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Who We Work With

End-Use
Customers

Trade Design
Allies Allies
|t takes a villageé
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Core Service

= EDUCATION & TECHNOLOGY

TRAINING EVALUATION

L
2N

TOOLS & INFORMATION ’ -

RESOURCES AGGREGATION

A " ol " 22 (&)



Instructor Background

A Lehigh University, B.S.

o Computer Science & Business

A Penn State University, Meng.

0 Engineering Management

A Lutron Electronics (PA)
0 Systems Support

-~ lighting' o Lead Project Coordinator
- f( desi gn

lab A Pearl Street LED Systems (NJ, NY)

0 Project Development Engineer

Armando Berdiel Chavez, M.Enag., LC
Technical Development Supervisor
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Ti me for a Quick Poll e

V4

Enough about meé

Let 6s tal k about
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Setting the Stage

lighting
design

NETWORKED LIGHTING X
CONTROLS SERIES BR yab

COMMUNICATING THE VALUE PROPOSITION
This guide will help simplify and clarify your value proposition by outlining
distinct stakeholder groups and detailing what matters to them.

N YOUR APPROACH

b
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STEP 2: SIMPLIFY YOU
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NETWORKED LIGHTING CON TROI WUNICATING THE VALUE PROI




Some Terms, Acronyms, Definitions

MAY-TO rO-MAN.TO CONTROLS SERIES A [
“0- CONTROL TECH TERMS

.

This guide outlines key terms and concepts you nee ' to know in order to
communicate effectively with all project stakeholders.

LET'S GET ON THE SAME PAGE

"""""

Term Definition vors protocoks; 010 vok w
NLC/ALC/LC Networked Lighting Controls
LLLC Luminaire Level Lighting Controls
Connected Lighting [LED + NLC

NEB Non-Energy Benefits

SBE / SB Smart Building Ecosystem

dimming DALI, DMX

g E 4 > =0 £En £
3 g s 2 2 SR $
> 3 £ 5 ¢ o & : o 3
s S R 3R 2%
" 3 2R ¢ 1> g0D§
BB 1 AZa L . € ¢ »w =2
g - £t S 727 E80 S
-

NETWORKED LIGHTING CONTROLS SERIES - CONTROL TECH TERMS 1
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https://www.lightingdesignlab.com/sites/default/files/pdf/NLC%20Series-Control%20Tech%20Terms.pdf

Distributed Lighting Controls vs. Networked Lighting Controls

Distributed Low-Voltage Power System

= . [ Centralised control
\ : and integration

: Vive wircless hub
) |
= :
Oooupancy and
sensors H
GCw
Connect.
\\\\\\
' v ;
! Wead/
Bhemet
............... j
: ﬁ = BACn
-~ Load BACTRt
Shedding niegration

' daylight sensor CAT cables :' receptacle
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| ES 0 s Emdpgind Markets Report

2020 Emerging Markets Report
Smart Lighting
$4.5 BILLION
"Lighting can offer moreis the theme —
the i ndustry 1 s mar " —_ S65L1 MILLION

OThe people that thi
traditionally works with are not the
people making decisions on the

problems that 1| oT | i Y§resSiua GvMespere fiogsghuetgiat Ochs
Takeaways
A Interoperability among systems is critical
A Lighting customers will change

A Think beyond building operations to human-
centric benefits

ﬁ;lighting design lab



https://www.ies.org/lda/2020-emerging-markets-report/

A Disconnect

We block out the
voices trying to give
us new information

Up front cost

Customer
doesnot

n e e

d

Cost-Focused Stakeholder OR Implementer

Too
complicated

| t

Too time
consuming

Design Ally:

di dnot spec

I canot reme mber

an

N L

End-Use Customer:

| need integrated
scoldl cuitd on s €

—__
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The Odds Have Been Stacked Against NLC

1 Minute 2 Flashes
5 Minutes 3 Flashes
15 Minutes 4 Flashes
30 Minutes 5 Flashes

- GND

- ’
Y
ey
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NLCs Today are Smoother and Leverage NEBs

Even though there is still a long way to goé

The Proliferationof FEATURESé

¥ ¢p ) Y 9_ _
1.0C @ AN q 533 a ) 11
Controls Energy . - Demand
Persistence  monitoring Color tuning Cyber security Response

€ and so many mor e
Elighting design lab




Connected Lighting Prospectus for Buildings

NLC NEBs as Secondary
Business Opportunity

5.13%

41.03%

30.77%
I Very likely i Somewhat unlikely
B Somewhat likely W Very unlikely,
~ Possibly likely net responses 0%

LEDs Magazine SSL AState of

t he |

The 1-9-90 Rule

Bl 1% Energy &
Resources

mm 0%0:. Space & Layout

+100%: Revenue &

Il 90%: Wellness &
Productivity

Opportunities

::\\Qlighting design lab


https://www.ledsmagazine.com/leds-ssl-design/article/14173085/state-of-the-industry-survey-reveals-optimism-for-ssl-and-applications-magazine

Donot Force t he Hor se

A A Solution Looking for a
Problem?

A What are the most pressing
problems/opportunities for your
[Insert Building Type Here]?

Y
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about

t h e T3adljadKtheHlE€risionEaKer
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o 0 O
()

Tenants Facility  mplementers  Owners
Professionals

Living with Leveraging Implementing Invested in

the system the system the system the system

gzﬂ‘lighting design lab




Learning Objectives

2

z

A Move the conversation beyond decision makers

A Understand stakeholder types and their needs

A Articulate how NLC tech impacts
stakeholders

A Leverage existing resources to
further simplify the message

ﬁ;lighting design lab




Pause for Questions

HOWD £y
THENEW  RUTNED
STRATEGY 1T LUITH

ROLLOUT  QUESTIONS.

GO?

)

ﬁlighting design lab




ldentify the Stakeholders

who they are, ==
but we ignore it F

because we

want them to
be who we

want them to
bell

- Don Draper -




| ES O s 1lAR¥dAI My Customer?

A Healthcare space considering NEB

A Stakeholders are not typical lighting
decision makers

AMovi ng 1 nsi @ ehetedthe lghtihgcan ba used to keep track of where important assets like
wheelchairs or equipment that must be recertified every six months is located, or where the temperature of
every unit with refrigeration needs to be checked and temperatures logged three or four times a day, or where
wayfinding apps can help a hospital achieve higher patient care satisfaction gradesd do you know who to call
on? The director of compliance, the VP of patient care and customer satisfaction, the inventory manager? Do
you know how to find them, make an appointment and talk to them? Do you understand that they may not
want to work together since money comes from different budgets, and that the director of facilities may not
want you even talking to anyone else if lighting is involved because she sees their involvement as an intrusion

i nto her twurf? How do you work through al/l of t hese
- Rick Schuett

ﬁ;lighting design lab



https://www.ies.org/lda/are-you-my-customer/

Decision Makers vs. Stakeholders

A Recommenders, Influencers,

Facilit Capital
Gatekeepel'S Manageyrs Improa\lgﬁr?ents

A They send key info upstream

Energy
Managers

A Understand level of involvement

A Get Buy In EARLY

ﬁlighting design lab




Lunera Smart TLEDs Pilot at NYU

A 2017 Pilot at NYU
A Free gear from Lunera
A Happy decision makers

A Each T8 needed IP address on
Clientods Net wor k

IT Dept:

Lunera Lighting

7 l‘\.,' _
u : Q ! '
It's a'lnoifrom me

Z}Iighting design lab




Tenants and Their Needs

A Easier way to interface with the
building

A Increase in comfort and
productivity

A Increased lighting quality and
space appearance

A More personal and flexible way
to control their environment

O

Tenants

Living with
the system

z\Elighting design lab




Faclility Professionals and Their Needs

A Easier way to interface with the

building

A Reduced maintenance time
and cost

A Monitor, dashboard, and -
control system as needed Facllity

A Extended luminaire and system Professionals
life

) _ _ Leveraging

A Seamless integration to other the system

building systems

Elighting design lab




Implementers (Design & Trade Allies) and Their Needs

A Simplified installation and o
maintenance

A Allows for more flexible designs
A Create longstanding

relationship though consistent

optimization Contractors /
A Platform for additional value- Installers
adding services Implementing
the system

ﬁlighting design lab




Building Owners and Their Needs

A Flexibility for future space
changes

A Meet code, certification,
Inventive requirements

A Reduce operating costs,
INncrease revenue opportunities Owners

A Future-proofing the building
with tomorrowo0s NLC feat ur elsvestedin
the system

e

ﬁlighting design lab




Map Out Decision Makers and Tiered Stakeholders

A Appropriate Topics to
the Appropriate

Stakeholder /'/

A Create map of tasks and *
Influencers.

z\Elighting design lab




Ties-i n with Stakehol der s Pur pose

'\ Foster Relationships

Through Education,

Awareness, and

Continuous
Improvement

X | W

'I“\x Seattle Department of
| Construction & Inspections

ﬁlighting design lab




Pause for Questions

DC YOU EVER FEEL
ARE THERE 4 3| ALONE WHEN YOU'RE

ANY QUESTIONS? WITH PEOPLE?

I TRY N\

o Fuainsn Spdiain, Ins

%FJ
wwWw d;ru;m wcortacars
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Poll: Select all that are true for you

Elighting design lab




Review on Savings and Traditional NLC Strategies

IT'S NOTABOUT THE SAVINGS

s 30

= -
. -~ -
s b €. %
2 P
d L ! -
"':' 2 - S .
(P& v 3
2 & £
- ¢ ¢
< -
<
~




Where do Savings Come From?

A Converting to LEDs

A Adding NLC/LLLC Systems What is a Kilowatt-Hour?

Eﬂéi‘ﬁﬁ — \Om*btf e | ime

A Whole Building System
Management Kwh — KW - hr

Y
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Four Key Control Strategies T Crash Course

High End Trim Occupancy Daylight

or Task Tuning & Vacancy Harvesting
YR L&
kw kW kW
.............. I . iy

Scheduling

()
e

6:00 am 6:00 pm

Elighting design lab



How These Control Methods Work Together

At the building level

o
100% High end trim: reduces light output to the target levels Personal Control
Occupancy Sensing: turns lights off when no one is present kW
759 Daylight Harvesting: adjusts luminaire output to accommodate natural light
° ,

)

6:00 am 6:00 pm

Lighting System Power Use

50%
( Demand Response
| ’ kW
25% :
4 . I I l H =
6:00 am 6:00 pm
bam Qam 12pm 3pm brm Qrm

gzﬂ‘lighting design lab




Did You Knowé NLC & LLLC

A Luminaire Level Lighting Control

A Individually Addressable

A Integrated occupancy and daylight 1 . . . .

Sensors
A Continuous dimming

A Networkable
A Benefits

A Less Components
Labor Savings
Simple Configuration
Future Expandability

Reconfigurable

BASIC NLC CONFIGURATION

< oF

1-8 zones possible with
additional sensors

LLLC CONFIGURATION

— |
1:1

1-8 zone capable
— out of the box

BONUS: Automatically Meets Code
gE}Iighting design lab




LLLC in Seattle/Washington 2018 Energy Code

A LLLC in open office >5000 sqft

A Or NLC with Individual
Addressability

A LLLC for control in all areas
A Or NLC following code

req uirements (C405.2 Lighting controls. Lighting systems shall be provided with controls that comply with ((ese)) 1tem | oritem 2 of the fol-
, . . lowing:
A InCIUdlng Dayllght l. Lighting controls as specified in Sectons C405.2.1 through C405.2.7. In addition. any contiguous open office area larger

2

commissionin
g 1.1. An enhanced digital hghting control system conforming to the requirements of Section C406.4; or

1.2, Luminaire-level hghting controls (LLLC) conforming to the requiremeénts in ltem 2 of this subsection.
2. Luminaire level lighting controls (LLLC) for all areas and lighting controls.as specified in Sections C405.2.1, C405.23
and C405.2.5. The LLLC luminaires shall be independently configuped to:
2.1. Momtor occupant activity to brighten or dim hghting when @ecupied or unoeeumed, respectively.
2.2, Monitor ambient light, both electric and daylight, and brighten of dim artificial light to maintain desired light level. A

maximum of 8 fixtures are permutted to be controlled together to mamntam uniform hight levels within a single day-

light zone.

. For each control strategy, be capable of configuration and re-gonfiguration of performance parameters including:
bright and dim set points, timeouts, dimming#ade rates, sensor sensitivity adjustments, and wireless zoning configu-
ration.

I
fad



How These LLL Control Methods Work Together

At the room level T Open Office

/7:00am 9:00am
Initial walk-in Half Occupied
Lights on to Lights brighter
background or on occupied
daylight level desks, not on
vacant spaces
>:00pm 7:00pm
Leaving

Vacant Space

Lights go to set
level as people
leave, brighter

If occupied

Lights go off

Images Courtesy of Signify
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NEEA NLC/LLLC Retrofit Study

> Figure 1. Study space diagram
X X
' #

Luminaire Level Lighting
Controls Replacement vs
Redesign Comparison Study

September 3, 2020

REPORT #E20-315 0 8 10 24 32

Elighting design lab




LLLC/NLC Retrofit Systems Cost Comparison

Table 12. Total Cost Comparison of All Retrofit Solutions

System Hardware | Luminaire Labor Design/ Total cost| Total cost/ft’
total per unit Specification

LLLC System #1 $4,181.00 $380.00| $1,045.00 $252.76| $5,383.76 $6.04

LLLC System #2 $4,204.77| $410.00] $1,536.15 $379.14]1 $6,120.06 $6.87

LLLC System #3 $4,455.431 $490.00| $1,163.75| $1,011.04] $6,630.22 $7.44

LLLC System #4 $4,015.96( $403.00] $760.00| $631.90] $5,407.86 $6.07

Redesign System #5 (| $8,347.07) $389.00( $1,654.90 K$5,655.80 $15,657.77 $17.57

Y
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LLLC/NLC Retrofit Systems Implementation Times

Table 3. Time Required for Install, Programming, and Commissioning

System Hardware install Programming | Commissioning Total

(HH:MM) (HH:MM) (HH:MM) (HH:MM)
LLLC System #1 05:15 00:45 03:00 09:00
LLLC System #2 05:50 02:45 04:30 13:05
LLLC System #3 05:40 00:35 04:30 10:45
LLLC System #4 03:30 00:30 02:30 06:30
Redesign System #5 07:05 02:35 06:00 15:40

e
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Annual Estimated Savings & by Major Strategies

System Fixture Annual estimated lighting energy savings
Zone * based on pre-tuning maximum energy consumption
Savings due to Savings due to Savings due to
all controls measures daylight and occupancy high-end trim
LLLC Perimeter T4% 74% 0%
System #1 Middle 49% 51% 37% 45% 12% 6%
- Core 32% 25% 7%
LLLC Perimeter 85% 75% 10%
System #2 Middle 74% T74% 23% 40% 51% 34%
' Core 71% 31% 40%
LLLC Perimeter 80% 80% 0%
S ' 43 Middle 45% 50% 31% 42% 13% 8%
ystent Core 25% 15% 10%
LLLC PC["iInCtCI" 86'::";} 71“:”“ ]59’)}0
S "y Middle 58% 63% 35% 43% 23% 20%
ystem Core 47% 26% 21%
. Perimeter 86% 71% 15%
Redesion
‘ &N Middie 3% 67% 23% |  32% 50%| 35%
System #5  [Core 47% % 0%

Notes: Annual estimated lighting energy savings attributed to controls relative to pre-tuning maximum energy consumption of
each fixiure and sysiem.

K3

glighting design lab



Never Forgeteée The Human Factor

4.5 Human factors comfort responses

A Highest satisfaction: LLLC A Light was more calming and A No major satisfaction
systems being tuned to IES helped focus than FL difference between
standards baseline LLLC & NLC

A Overall brightness was found to A Brighter task (desk)
be lower than expected (Trim) illuminance

Table 8. Study Participant Demographics and Sample Statistics

Total # | Female/ Age Vision Total #
subjects male correction | 2-hr session
18-30 | 31-45 | 46-35 Y/N
Baseline 8 4/4 7 0 1 5/3 22
LLLC System #1 16 8/8 13 3 0 6/10 34
LLLC System #2 12 7/5 8 4 0 5/7 28
LLLC System #3 10 7/3 7 3 0 4/6 34
LLLC System #4 15 3/7 11 3 1 6/9 36
Redesign System #3 15 9/6 14 0 1 4/11 29
Total 76 43/33 60 13 3 30/46 183 ng design lab




Poll: What is your experience with LLLC Technology?

ﬁlighting design lab




Pause for Questions

o ;| WHEN YOU DELETE 1

T HAVE : 3 SOFTWARE, WHERE i
ADUMB  THERE ARE DO ALL THE ZEROES |t
QUESTION. NO DUMB AND ONES GO? :
5 ) i

3

8 .

3 %

5 ‘ -
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Value Proposition Examples of Non-Energy Benefits

,’u!mw

WHAT YO[ CALL LOVE
WAS INVENTED BY GUYS
LIKE-ME-TO SELL NYLONS..

e

—




What Is Interoperability?

From ANSI C137.0-2017

The ability of systems or system components to transmit, receive, interpret, and/or react
to data and/or power and function in a defined manner.

Three primary types of
Interoperability

A Device to Device
A Device to System
A System to System

Within a Building

Other Building Technologies & Controls

Beyond a Building

ooyn’ =
1=
{4
N i
-2
Utility Energy Efficiency Incentive Program
///\\
//3tﬁ \'\\
p Ge;
\\1%; r:;\';g{ ‘\\
gL
AN I |
T s
T ——
Utility Demand Response Program




Smart Building Platforms are Increasing and Evolving

o
GJ

Implementers

Tenants

z}lighting design lab




NLC & HVAC System Interoperability Example

A Analog or Digital integration

r

A Contact closure / relay
A APl & BMS

A HVAC Zone Level: Ventilation
rate & thermostat reset

A Optimize BMS through granular
data

A Optimize energy savings
without jeopardizing occupant
thermal comfort

Image by Delmatic

Lon buswire
Multisensor

(Delmatic) ' onIofﬂIevelA —-—L
—  onloffilevel

‘ | occupancy

Tre— - occupancy -
Q* | blind upidown#tit - =4
—/, Lighting Contral Module

{Oeimatic)

infra-red signal for (by others)

« lights onvolf & up/doan
= biinds vpidowntilt

= actual temperature

« temperature set poinm

Touchpad
Controller

HVYAC VAV Controller
(by others)

Z}Iighting design lab




NLC/LLLC Energy Monitoring, Control, & Diagnostics

A System interface dashboarding
A Exporting data

A CSV

A Cloud-based connection

A API
A Standards are being worked on
A Measurement

A Calculated

r

A Measure current drawn

o
GJ

Tenants

Lutron Vive

Energy Savings

o,
aAshegn. | . o e,

Lutron Enterprise Vue

Z}Iighting design lab




Indoor Positioning & Wayfinding

LEDs

Target gives the go-ahead on
loT lights at half its stores

LLLC

HOW LED LIGHTING ENABLES
INDOOR POSITIONING SERVICES

PMatform thes to retader's dgial marketing
syiens te debver lecaton based services
and parscnaioed cortert to the shopper
) »
’V“’*VV'V"”‘"’“ yy’vvwvv\mynvf
2 5 3
od
L * - SETAILER AENERITS
] o
» o Pocga

Implementers

ByteLight ™ Services from

<SAcuityBrands.

Tenants

ATRIUS’

ﬁlighting design lab




Space Utilization

A Cost of Empty Space?

Tenants Implementers
n Facility
Owners Professionals

Average Hours Occupied Utilization Over Time Hours
10
B0%
8 Ovganzabon Average
TTE T N T . 60% \ -~
= I,r*'—f \ r \.I Y
[ f \ [ | WM,
f \ [ A | \ fAY
6 o | 1 I|III \ |I | Ill"V A [faal |I 'IM\'.
I {f L If \ | \ (f |
I |I—___-I | — If — if \l I \I
f \ | 1 | \ = " 1
f /
E we |/ L4 L/ L/ \
L
e 0%
Aug15700am  Augl611:00am  Aug17 3:00pm Bug 19 7:00am
0 T T T T 1
Monday Tuesday Wednesday Thursday Friday @ Average (@ Peak
Average Utilization By Space Category Utilization By Space Category
100% .
Space Average / Portfolio Average Peak / Portfolio Average
a0% Amenities 13% / 51% W 1% / 51% -V
Break Area 48% / 51% W 0%/ 51% -V
B0 Target Utilizatior
T T i E | Conference Foom 23% / 51% W 58% / 51% v
0% Corridor 54% / 51% v 8%/ 51% v
Focus Booth 28% /51% A 0%/ 51% WV
2t
Food 67% / 51% W 100% / 51% v
- = = = = =7 Huddle-Area /5% v 50% / 51% NV
Open 0ff . W Unceteg . @ Confere. @ Workspa . Other Meeting 36% / 51% v 75% / 51% - V
Percentage Allocation [ - e 1 e c fois W -

Cqfo’. b BB BesH

T

P ey s By g
G b % B
enllghl',ed
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Demand Response (Traditional Operation: Sneaker-net)

NLC

Load Shed Request

Grid DR
Automation system

: Real-time
Flij}igggltch Reduction
Reporting

<

HVAC

Real-time Reduction Reporting

b

Facility DR API
(EMS)

Onsite Generation

Water Heater

< pi <
g
[ae ] .
] S

b

Image by DLC

ﬁlighting design lab




NLC/LLLC Automatic Demand Response

Lutron Vive
ITLE Satlirggs i L Losd Shed
Sector
ot d bl lhgeas by Photocell

D o = 5‘(

e Schedokes

°
] b ' . - Sector

“ { ,Er ” < Occupancy Sensor
Sector Relay

Demand
Response
Signal
RAB LightCloud

AcTiont EMEBET O, \
Adl Un - Wallpack Front nmmm OW of 0.00W

DEMAND RESPONSE

0-10V DRIVER

Sector Low Voltage

DEMAMD BESFOMIE SCENES——————————— oM Interface

_ sabacod s

When you receive a Demand Response alert from your utility, turn the Scene On.

Sector
Switch

Linelin

SectorNet

LumaCan

Sector Bus Controller

LineIn

SectorNet

Regional Power Company Q Search Scenes

To: Kat more...

Sector Bus Controller

Leviton Sector Distributed Lighting

All On - Pathway

Brownout Alert!
Today at 6:38 PM

AU ﬁlighting design lab



Asset Tracking

EINSTONE Track & Trace — Process Optimization and Efficiency Enhancements
VA Pittsburg Healthcare Case

/
m;ntory management inefficiencies at hospitals

of wages lost o’ spent for
of per year P New

o )
: l;’ o "u

fleet lost per year spent se 1g assets each year
7 © The Asset Beacon is attached on a movable object and sends signal.

A Pittsburg . e Nort @ An EINSTONE Beacon, integrated in the lighting infrastructure, receives the signal from the Asset Beacon.

® Dats is transferred via a Bluetooth Low Energy mesh to a gateway.

© The gateway sends data to the secured cloud.

© The data is displayed for easy review in a dashboard, e.g. current location. temperature, state, heat maps, statistics and analytics of utilization.

OSRAM |
O O O v | IS
Beacon
Jncluded |
“ Facility
Professionals

\i/

Tenants Implementers owners gflighting design lab



Room Scheduling

Image by Crestron

Standard GUI

Conderence Room 331 Tuesday, Seplember 22 | 5015 AM

Meeting information

Immediately see if the room is
available and for how long

Reserve on the spot

Guickly book an available roomn

in two taps Power at your fingertips

Advanced functionality menu lets you
check-in, extend the current meeting,

Day at a glance end the meeting sarly, and more

See the full schedule for the daoy
and even reserve a time later in
the day

Tenants

\i/

glighting design lab



LLLC withLi-FiTHol d ont o your hatsée

WIFi: Transmit data through
radio frequency

LiFi: Transmit datas at high-
speeds through visible light,
UV, IR

Trulifi from Signify

ﬁlighting design lab


https://www.signify.com/global/innovation/trulifi

Take a secondé Breatheé Youor e
Maybe pause for guestions

DOGBERT THE CEO

THIS ISN'T

DOES ANYONE
HAVE ANY
QUESTIONS YES,

ABOUT MY )
STRATEGIES?

www.dilbert.com  sconadams@acl.com



Tunable White Lighting

A Specific color tuning adjusting
the correlated color
temperature / SPD

A Meant to affect mood or
alertness.

A Circadian lighting.

A Simple preference?




First, Do No Harm

| ESO0Os L DEmerging Mazkéts Report
Light and Health

AMost manufacturers did not set as a comp:
manipulate biological processes; rather, our ethos is based in enhancing

architecture and creating comfortable environments. Using light to influence

biological rhythms and functions could have unintended risks.

In the absence of definitive, reproduced, evidence-based studies and clear

application met hods, |l 1T ghting manufactur el

Mike Thornton, CMO
Focal Point

AWedre in lightilng, not doctors o5 BILLION

A Leverage evidence-based

guidance S1.2 BILLION

Y

ﬁ;lighting design lab



https://www.ies.org/lda/2020-emerging-markets-report/

Tunable White in Classrooms i PNNL & DOE 2018-2019 Study

O O O 0O

WALL-MOUNTED
CONTROLLER

A Study Conclusions

O 0O 0O D4

/MASTER SWITCH WHITEBOARD

O OO 0O

How am | feeling? How is my energy level?

32% Power On
(Defauit)
47%
m\ 11 IIJI UvCTu vvuUI NI Iy CUIIUILIVIIOD
and learning environment for ey
teachers and students Wy Caim
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https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf
https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf

Horticultural Lighting & Automation
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The Road to Smart Cities Starts with Lighting I Exterior LLLC+

Billions and Billions...

There really is no limit in site to the number or types of sensors that could be
embedded into future luminaires. We are truly at the dawn of a new epoch.

o What's in tomorrow's streetlight?
Parking Management Concealed Speaker
Seismic Sensors Wire Theft Detection —
Digital Signage Air Pollution Sensors [
Public Wireless Networks Gunshot Detection
Tenants

Look for continued system integration
HVAC Sensor
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WiFi s~ LED Driver



Interoperability with 3" Parties with NLC/LLLC as Infrastructure
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Observed Trend: From [LED+NLC] to [loT] to [loB]
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https://www.extron.com/article/bmsad
https://www.extron.com/article/bmsad
https://www.openadr.org/openadr-and-der

