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What are we talking about tosday?

~
 What Drives « Areas of Common « Dominant Trends  New
Specification? Confusion in Wireless Resources

J
Highlights from two projects that > /@
recently completed In support of BETTERBRICKS //
NEEA’s LLLC initiative neea ) Powerful Energy Ideas. Delivered by NEEA. %

~

[
1. The Specmer Secret Journal :i

. & Fernhill Shopworks
WASHIN GTON STATE
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2. Wireless Market Trends

®

Fernbhill Shopworks




Introduciing Fernhill Shopworks (Me)
f
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\/ Bonnevill Qe
. Penlnsu|o nght Co. \/ Pow(E)RADMH%TRAﬂg | N :iab :

J

| always thought | was a utility guy doing market engagement

Implementing

But sometime around 2020, | began to wonder...
Programs

Js it possiGle that J’
actually a lighting guy?

Designers

Technology /
Strategy
Road mapping

Developing
Resources

Researchers
/ Policy
wonks

Fernh||| SI‘\OPwOI“I(S

k Founded in 2021

~




Wheat Fernhill $hopworks de?

N\

4 N\ [ N
Market Engagement Resource .
. t For Who
& Analysis Developmen
. Technology trends » Curriculum . The Lighting Industry
. User experience trends * Brand analysis « EE and Utility
- Marketing trends * Learning Aides Organizations
\_ L VRN
(
Unique Multi- / Creative Objective
Factor functional approaches ® perspectives
actors ‘. o




® \ <&~ Behold, a Miracle 11! %v%

/ l N\
... for J have given unto you... LLLC

...and you can define it for yourselves



ﬂ%ﬂ@/@ %%%% %m%m%m In my own words
7 ) /XZ mé@ /\é / Wy Do Wyn D for clarity sake

LLLC is a type of networked lighting control system where every luminaire:

AN
4 N
A. Has an integrated sensor for D. Is capable of
« QOccupancy / vacancy +  High-end frim
* Daylight harvesting  Continuous dimming
B. Is addressable
_ E. Is wired or wirelessly networked
C. Has controls persistence
( ° . . \
With regards to LLLC, there are two common points of confusion...
[ 4
. Exactly how integrated? % We'll circle back
 Exactly how networked? P it ‘ fo these...
- T | J




A load controller x a daylight + occupancy sensor

Into every
single fixture

Good things start happening
\

The LLLC Value Brop

LLLC is better because - when you integrate both... ] Go tell it on the

mountain

L)

’

( The 3 Value Pillars \

To Everyone

TENANTS
(O
OWNERS
%% Investing in the
system

\ DESIGNERS & ENGINEERS

CONTRACTORS

AR
o

BUILDING OPERATORS

J

1.

of LLLC

Will always meet and
exceed code

Simple to specify, install,
and configure

Enables |oT & connected

buildings

J
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ﬂ Q@ @ . '
Barticipants & Responses
4

The Question
What's driving

specification of
lighting conftrols?

4 N

Partficipants identified as

[ Design Build (Electrical contractor)
I Design-Bid (Lighting Designers & Engineers)

* The research was qualitative

« Data shown here is not a
statistical representation of the
greater market

-

« 12 surveys
* 15 Interviews

« 67 project entries

J

4 N/

Estimated size of controlled
space (sqg.ft.)

> 150K -7
50 - 150K -10

u Other Influencers (Rep Agencies) /

N

67 projects recorded /

Project Type

ks

m Major Renovation = Refrofit

K- New Construction = Other

~

/




Client Aweareness & Opportunities to lingorm

-

Are clients generally aware
of the benefits of:

. NLC systemse
. LLLC systems?

How often do you get a

. chance to educate clients
on lighting controls before
key specifications are
made?

Never

Sometimes

About half Most of the
the time fime

\

The Takeaway

Clients are less informed
about the benefits of LLLC

%@ There usually is an
/ opportunity to educate




LELLCS, Perenmnial Target o Velue Engineering

-

How often are projects 8
originally specified with:

NLC systems, VE'd to 6
. incorporate stand alone
controlse
4

. LLLC systems, VE'd to
incorporate NLC controls?

LLLC systems, VE'd to
incorporate stand alone
controlse

Never Sometimes

About half Most of the Always
the time time

“LLLC never gets VE'd because
the only time | ever spec it is if the
client specifically requests it”

Phenomenal

Quotes

“sometimes | spec LLLC thinking...
at least when it gets VE'd we'll
have a solid NLC system”




Top Factors That Determined Controls Specigicat

- —
Costs/Value

Top 5 Code
— Flexibility

G'l Client Request
— Ease of Use

Utility Incentive
capabilities
Specification requirements
reliability

aestetics

energy efficiency

safety
cyber security

(
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o
o
N
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#1 Cost / Value

#2 Code

#3 Flexibility

#4 Client Request

#5 Ease of Use

0

Well of course...

System benefit

The Unicorn

System benefit

0 5 10

15 20 25 30

35

40




What drives investment Bbevons cosde?

Contirol Types

loT life changing

.ﬁ LLLC
S | Individual
8_ Addressability
O
O

Networked

Stand alone

4 )

Motivators that matter

« Big tech loT
» Certification programs

... but currently only apply to a

\ small percentage of the market J

What matters the MOST,
for the MOST projectse

« System flexibility

e and ease of use

\ J




@= Flexibility

In practical terms:
Flexibility means the ability to

wirelessly rezone and
reconfigure spaces with only
an app

-

NLC Configuration

1 sensor : many fixtures

\] load conftroller : many fixtures /

= Indivicdueg

i Addressabilite

~p

T

This is what
conventional
NLC systems
cannot do.

Individually Addressable

1 sensor: many fixtures

N[

LLLC A

(also individually addressable)

1 sensor : 1 fixtures

\ 1 load controller : 1 fixtures /

\ 1 load controller : 1 fixtures /
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Ease o Use | Methods gor System Comgigure

s N A ~ ™
(Push n’ Progrom\ Remote Totally . Desktop / Web h App-Based
Control Remote Applications PP
P@ b m
.i:
AYRAAY LA T T '
Il m ﬂ m :?:
_— e oo mmeen HENE
Yokokdok Yorokokk
\ AN
s —
—
e e Y =% |
COﬂfIgUflﬂg Simple pre-pair Remote programming with Remﬁveb @
& configure stickers & scanning portal or app O )

N
Most systems offer Pre-configuring only App-based solutions are the most accessible
a hybrid approach streamlines initial setup and user friendly for two distinct groups )




Initial system setup

| | | |
| . . | !
| Building Installing the L |1 A |
: Constfruction  Luminaires : : (" Electrical contractor Flectrical confractor ) : : [ \nternal or 3 party |
| L | '

I
i || & New zones |

Space is occupied =)
-0—

Seono?
—
90%
s0%
2% ‘ ’
0%

Lo

—o0-

-
|- | I

I | I

| L |
| Y : : N . y  System Commissioning | : : Down the road @ |
| . \ || hitch... |
| Pre-configuration activities are : : AKA: : : Re-configuring the |
: completed at this time I 1« Initial programming 3-6 anThS post occupancy, : : system to meet new :
, | 1 = Initial configuration fo fine fune the system | space needs !
| |
S O R |

\ y )

Before you can unlock all that other value... this is
what you've gotta do really well.



@ o 70 7 7 4 7,
glity App-Based Fed

tures

Streamlining
Process fo Win

Multiple Ways

\
Weak-Sauce
« Supports only iOS or
Android (not both)
« Uses IR / requires dongle
« Requires manual action
for pairing
_/

-

\_

Yum-Sauce

Personal Conftrol & layered user
authentication

Automatic device detection
based on signal strength

Device types are known when
added to the system

See example

~

Other helpful features: In app help menus, templates, ect.



Ease of Use | Multiple Paths to Winmning

-

-

The scenario: daylight zoning with LLLC...

o3

To zone?

* Requires specific
daylight zones

« Celling looks more
consistent

« Less energy savings

Or not to zone?

Every luminaire is an
independent daylight zone

Ceiling doesn’t look
consistent but the work
plane does

More energy savings

Even when LLLC fixtures were installed, participants
overwhelmingly favored grouping daylight zones

J

/

Configuration tools

increasingly offer @

group Vs individual sensors
toggle opftions:

Select how you want occupancy sensors
to control this room:

All sensors work
together to turn all (c
) aghts in the room on &

off with occupancy

All sensors work
separately 1o tun (o
ndividual ights in the .
n m on & offt with

occupancy

(for both occupancy & daylight harvesting)

Screenshot from Lutron Vive

\

J




Imecigier Journal Conclusion

-

Key Findings The  Flexibility and ease of use are future benefits
Rub  whichstill have to compete against LOWEST COST

There is an opportunity

and need to increase a The

clients awareness of
LLLC benefits. Other e LLLC usually overshoots the mark

. Rub « | can achieve flexibility without going full LLLC

Most specifiers expressed some combination of:

-
& Positive Trends for LLLC

Flexibility and ease of o
use are the two « Support for individual
. . addressability No longer the
benefits which offer barriers they
CllenT§ the M. '. * Increased LLLC fixture once were
practical benefits to .

options
invest beyond code.
_ v ) L

AN
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@ @ 4 7 % 0 2
Twe Gornmon LELG Degilition I1$Sues

4 Y4
1. 50 shades of integrated 2. The ambiguities of “networked” and LLLC

Thought exercise:

NLC
Does fixture Does fixture
adjacent mounted
count? count?
. .@ '|
Exactly how integrated
What makes LLLC, LLLC may be LLLC is always
LLLC, has nothing to connected at the networked, end of
For today, Let's not do with being “room-level”, but it’s story.
worry about this... networked. not networked.

N\ AN




Heom~hased $ystems & the netiorked $ehiswma

The Question... <
If you can only talk to devices right next %

_ to you — are you really networkede

-

Some these devices may be
people connected at the room level,
say NO but they aren’t nefworked

(
Other :
These systems are networked, if only It's a room-based
people say at the room (device) level
oh... YES - networked system

. NS




OO

=1 he Evelution op Metworked Lighting [

N

1. Standalone Conftrols >} Non-networked

What about
meshele

4 )

>

2. Room-Based Systems > } Networked-ish

‘(ﬁﬁ

3. Networked Systems
with gateways

Hold your horses

4. Networked Systems

with gateway + server = |oT capable

> Networked




Conventional room-based systems are reliably restricted to the same:

.....--'"""—-—

Capabilities

Occupancy /
Vacancy Sensing

Photo sensing

« Grouping /
Zoning

* High End Trim

Configuration Methods

* Pre-configured
e Push ‘n Pair
« Remote control

Adding a gateway expands the network and enables

Additional Capabilities

Scheduling
Energy monitoring

BACnet / HVAC

 Automatic demand
response

* Remote system
access

Additional Methods

* App-based
 Web-based (remote)




it°s d bridge
I%°$ o hed

the

“Gatewray™

A gateway is a hardware device that connects two networks with different protocols

In the context of networked lighting systems,
the gateway is connecting and translating between

Infranet & Internet The Lighting Network
example ((( ’)) example
WiFi and IPvé & Bluetooth or IEEE 802.15.4

\_

So multi-purpose @
In addition to functioning as a gate

that translates between two different
protocols, gateways commonly include: APIs,
routers, hubs, and firewalls.

~

J

know and love

%} Gateways you already
g

=
000

router

Your wireless @'E Your smart
=

phone

\_

For clarity:

using the same protocol.

A bridge connects two networks

In a mesh system, the bridges are expanding the lighting

network across the building, but not out to the internet.

J




The Industry @bguscation of Gatewdys

()
“GATEWAY"” has become a trigger word that ostensibly implies: cxtm

)
* Cyber security threats - System complexities 80 S
(o]
o)

How has industry responded?

-

By marketing systems as “gateway-less” When they should By calling their
(real text from real websites) be saying... gateway anything
, other than “gateway”
« Patented no gateway architecture - No gateway g 4
required for basic H
.. ,  Hub
« No IT, no gafeways, no wiring operation!
. . 1] ® WAC

- Gateway-free, distributed control, no Scale up for more

extra cost / hassle, and no special ISUSS (9 € elele . Bridge + Router

network or panel installation a gateway

\_ N Y,




Another common $o6uree oF ConNFUSIon

Pen goiig €6 wp o000 £ oo
’ : ' N0 ) )" @@
use the phras @%%WZ@

: AKA

* Fixture control unit

~

 Conftrol module

« Adapter

¢
* Load conftroller 9 ?

e /one conftroller —

e Room controller

 Relay pack
This THING, is WAY too important to have this many . Power Packs

different names (and confusion)

« Pow-Packs




Additiondl Seurces o Logs Controiler Congusion

(besides the name)

In most NLC systems... the load conftroller is the physical device that:

4 N\ A 4 )
) 7 i 7 2 i
1. Comtrols | | 2, is edelressalie | | 3, is congigurakle
the light levels and -
color output by other devices with embedded logic
\§ AN J \_ J
\
Load Source of Power Wired / Wireless
conftrollers * Lline voltage «  Wired
. * Low voltage +  Wireless
come 1IN
many
different Protocols Supported Control Method
flavors Wi-Fi, BLE, Zigbee, O-10V, reverse-
DALI, proprietary phase, DALI




773

]

Contrelier "rengs

-

~

1 . avion] R : : el
I n CreaSI n g Iy 0 an d. Wldely ian sensor &?ﬁ:ﬁ:ﬂ [ l\?(:l\froge . .. \ ié‘%gmi& Fixture
smaller & available at the e fixture i o == ® R controller by
. e om) controller AW Watt Stopper
cheaper fixture level oy AVI-on %
g — T N /7 ™~
S BubblyNe
_MENU LEVITON -2 Leviton 0-10V S ific to DALI
increasingly | v, =im e JI e T fxure pecilic o
evNet RF 5A Relay WHT=N \0&277 — 0 ‘\_\v.
. g V4 i”;f% ?g,g?? BLK=L E{ \c/:vc;rrk:’rroller LT \?v(i)’rercl)_”Eer .
wireless e awwr | L enOceon A Mesh Increasingly
£ As.zgaog /Gi:;Common ere|eSS 3\ Wireless O C h i evi n g
- J orice parity
- ~ with 0-10V

increasingly %

programable We're talking about a
microprocessor & memory

N\

Which enables capabilities, like
« controls persistence and
* (pre)-programming

J




DisT

SN

ibuted Logic & Controls Mersistence

The MACRO ftrend is distributive logic in everything A
Increasingly,
, e manufacturers are
Bt SErrT\]Igr?’red zlibrﬁmer wireless embedding logic in
B sensors switch \_ control both sensors &
node controllers which
= 'S

supports conftrols
persistence (and
other capabilities)

Controls Persistence

CB towever.
I‘!.\ However...

The room is no
Two years longer
later, the communicating
gateway with the next

konks out... higher network

level

The Scenario

New building,
works greatl!

Within the room, devices
are still connected,
performing:

 Presence detection

« Daylight harvesting
* High-end trim

J




Load Controller Commmon Congusion | 6-10V § DAL

(( )) Via additional network hardware Exactly WHAT is controlling WHAT? @
v (gateways, bridges, routers) e From a network level
E\f lighting systems can be accessed remotely Real S LT
and integrate with other systems « From a hardware level 1o--
N
ff N ( D ~
Local and wide area Low energy 0-10V load The
networked devices networked devices controller driver
Wall stations Control method:
—_— (LE) Protocols 0-10v N
e.g. BLE, Zigbee, ‘
B and sub 1MHZ : _ The
Ve C load
Local servers Sensors / - /
N\ e N
Infegrated DALI load
controller & driver
Remote servers Smart devices e
= (LE)Protocols Control method:
(Q e.g. D4i, BLE, or Zigbee i DALI = Digital
-l
2-way
9 ) L 0 j k communicagion )
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Wireless Trends




1. Standalone Controls

2. Room-Based Systems

%ﬁ 5. Low Energy Mesh

3. Networked Systems
with gateways

N

4. Networked Systems
with gateways and loT capable




Wireless Trends | Low Energy (LE) Brotocels

-

.

“Wireless”

N
IS a co’rch all phrase in a market where distinction mo’r’rers

Bl'io

e r eH

©

Wi-fi is designed

use.

Not super important for
modern lighting systems

for very high data D
transfer & energy

Low Energy (LE) Protocols

Are designed for low power and low bandwidth applications

/

~
LE protocols you're probably already familiar with

_ €3 Bluetooth . Dy %

4 @2 zigbee onocean




Twe reasons LE protecols are @ iy deal

-

1. Very low power consumption enables
wireless, battery powered devices

e
‘e

‘s
If lighting is the backbone of loT - }'.
because it is powered... -

v

then wireless, battery
powered (edge-devices)using
LE protocols are like the
central nervous system

i

~

-

LE protocols are the cornerstone of loT

2. LE protocols offer improved capabilities
and network performance

MESH networks
e Resilient
« Self-healing

Software based vs. Hardware based

* |Increased interoperability

* Increased futureproofing

~




1. Standalone Controls

2. Room-Based Systems

%ﬁ 5. Low Energy Mesh

3. Networked Systems
with gateways

N

4. Networked Systems
with gateways and loT capable




Conventional room-based systems are reliably restricted to the same:

----"""'l--.-—-"""__—-— egege ° °
Capabilities Configuration Methods
- Occupancy / » Grouping / * Pre-configured
: Zoni
Vacancy Sensing oning . PUsh ‘1 Pair

« Photo sensing * High End Trim - Remote control
Y,
N

Adding a gateway expands the network and enables

Additional Capabilities Additional Methods |[——
- Scheduling « Automatic demand
response - App-based
» Energy monitoring
* Remote system « Web-based (remote)
« BACnet / HVAC access 0




#2 Room Based Systems

No gateway required

Network limited to
* room based devices

Capabilities limited to

. Occ/Vac sensing * Grouping / Zoning

- Photo sensing * High End Trim

Plug load

Configuration Methods

* Push n’ « Remote

Program  confrol Fre-config

/ /

extend capabilities wio @ gatewdy

#3 Beyond Room Based Systems #4 1oT Capable Systems
oge L |
Gateway Required ) Additional = covd
Plus additional hardware * Hardware @E—= borsee‘rj
serv

Network expanded to - Floor, building,: portfolio (enterprise)

Additional Capabilities Additional Capabilities**
+ Scheduling + Demand response - Beaconing * loT expanded &
« Energy monitoring” « APl integration - Crowd & temp. opfimized

+ Personal control * BACnet / HVAC fracking » All sorts of crazy stuff

**Additional hardware requirements

Additional Configuration Methods

* App-based configuration » Offsite / remote web portal




Wireless Trends | The @pen Source Movement

A helpful way to think about the openness of lighting protocols

Most Open Source Proprietary built on Open Least Open Source

N A
4 = A\Y 4 Y4 A\

’

l

\ AR N
A AL AR A NY
ALAALNLNNY
AAN A AANY
AAAAANNNY

MICROSOFT andr0|d
WINDOWS

Also, I'm an
iPhone guy so...

Disclaimer... I'm a
little biased here



LE Protocol Approaches by System | Open Source vs. Proprietary

Most Open Source Proprietary built on Open-Source Least Open

Casambi

AVi-On Cooper
Lighting Control Platform Wavelinx Lite

BubblyNet

Silvair— McWong

Aleo O\
B| Linmore Lalbs
ue - and others o : ,
Digital Lumens EnLighted Acuity Hubbell
Siteworx loT Platform nLight Air NX Distributed Intell.
Lutron
Crestron Vive
Zum Wattstopper Signify Cooper
802.15.4 + BLE DLM Interact WavelinxPro + Trellix
Autani
Energy Center
Signify RAB Current  Lutron Quantum
ClearConnect X

EasySense Lightcloud Dainfree

Cree
Smart Cast

Fernhill Shopworks




LE Protocol Approaches by System | Primary Protocol Approaches

Most Open Source Proprietary built on Open-Source Least Open

BubblyNet ,
Casambi

Bluetooth Avi-On Coo.per_
based Linmore Labs Lighting Control Platform Wavelinx Lite
Blue - and others
Primary network is DIgITO' Lumens EnL'ghTed ACUITy Hubbell
IEEE 802.15.4 but uses Siteworx loT Platform nLight Air NX Distributed Intell. Lutron
BLE for configuration 802.15.4 + BLE 802.15.4 + BLE 802.15.4 (900OMHZ)+BLE 802.15.4 + BLE Vive
tool and some edge o 433 MHZ
devices Crestron Signify Wattstopper C;ooper '
Zum Interact DLM WavelinxPro + Trellix
[ 802.15.4 + BLE ZigBee + BLE SLOWPAN + BLE 802.15.4 + BLE
l
IEEE Autani ,
802.15.4 Energy Center—— Zigbee
: T Lutron Quantum
based Zigbee / é::i:ﬁgé ClearConnect X
Signify :
Zigbee
EasySense Cree
Zigbee RAB
) Smart Cast
Lightcloud
Zigbee

Fernhill Shopworks



LE Protocol Approaches by System | Primary Protocol Approaches

Most Open Source

Proprietary built on Open-Source

BubblyNet

Silvair— McWong

Casambi

Avi-On Cooper

Bluetooth N e
based Aleo Linmore Labs Lighting Control Platform Wavelinx Lite
Blue - and others
BLE Mesh Bluetooth with proprietary mesh
Primory network is DlngOl Lumens EnnghTed ACUITy Hubbell
IEEE 802.15.4 but uses Siteworx loT Platform nLight Air NX Distributed Intell.
BLE for configuration 802.15.4 + BLE 802.15.4 + BLE 802.15.4 (900OMHZ)+BLE 802.15.4 + BLE
tool and some edge o
devices Crestron Signify Wattstopper C;ooper ‘
Zum Interact DLM WavelinxPro + Trellix
[ 802.15.4 + BLE ZigBee + BLE 6LOWPAN + BLE 802.15.4 + BLE
l
|EEE Autani , |IEEE 802.15.4 with proprietary mesh
802.15.4 Energy Center—— Zigbee
- Lutron Quantum
based Zigbee _ T Current ClearConnect X

/ .
.l Daintfree
Signify \ Zigbee
EasySense

: Cree
Zigbee . RAB Smart Cast
Lightcloud
Zigbee

Least Open

Lutron
Vive
433 MHZ

Fernhill Shopworks



LE Protocol Approaches by NLC manufacturer / system with available DALI2 or D4i

Most Open Source Proprietary built on Open-Source Least Open

Bluetooth P O P b | Avi-On
based .

e ———

Aleo Linmore Labs
Blue - and others

BLE Mesh Bluetooth with proprietary mesh

Wavelinx Lite

Lighting Conftrol Platform

[ e 1] e e e =
Primary network is i Digital Lumens i i EnLighted i Acuity Hubbell pmm=mmmm -y
IEEE 802.15.4 but uses I Sifeworx 1 1 loTPlatform | nLight Air NX Distributed Infell. { Luton |
BLE for configuration | 802.154+BLE | ! 802.15.4 +BLE i 802.15.4 (900MHZ)+BLE 802.15.4 + BLE i Vive ;
ool and some edge e {433 MHZ |
devices i Crestron | | Signify I I Wattstopper ! Cooper
1 1 1 [ 1
\ | 802.154+BLE | | ZigBee+BLE | I 6LOWPAN +BLE i 802.15.4 + BLE
B o o e e e e — + _________ - p——
|EEE Autani , |IEEE 802.15.4 with proprietary mesh
802.15.4 Energy Center—— zigbee R
based Zigbee T Current i Lutron Quantum i
v A Daintree i ClearConnectX i
i Signify | I I
! 1 Zigbee
i EasySense | Cree
I .
b figbee | RAB Smart Cast

r

Lightcloud
Zigbee

Fernhill Shopworks
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Available for download from Better Bricks | Wireless Technology in Lighting Resource Guide

NETWORKED LIGHT

g TECHNOLOGY !

ING CONTROLS

g ighting
A [GH
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Wi-Fi is a suite of wireless
network protocols, based on the
|EEE 802.11 family of standards,
which are commonly used for

local area networking of devices
and internet access.

P Point of Clarification: Wi-Fi is a specific protocol and shouldn't be used as a catch-all phrase for all wireless protocols

Bluetooth Low Energy (BLE) and Zigbee are examples of low energy (LE) protocols. As their name
implies, LE protocols use such little power that they can reliably operate for years at a time with nothing

but inexpensive batteries.

€3 Bluetooth’

BLE is distinct from classic Bluetooth, but the two
protocols can both be supported by one device.
BLE is intended to provide considerably reduced
power consumption while maintaining a similar
communication range as classic Bluetooth.

P To Clarify: Lower Energy (LE) protocols are not frequency specific. For example, both Wi-Fi and BLE operate at 2.4 GHz

Other protocols addressed

>

enocean

EnQOcean is a proprietary protecol that enables
energy harvesting and is discussed more on page 6.

WIRELESS TECHNOLOGY IN LIGHTING

By providing our computers and smart devices with access to the internet, Wi-Fi has become
so ubiquitous in the past two decades that it is now considered a standard feature.

Wi-Fi's best feature is that it can
transmit very high rates of data.
However, Wi-Fi uses significantly
mare power than low energy
protocols. The battery life for
most Wi-Fi devices is a few hours,
like your smartphone or laptop.

Zigbee is a popular protocol belonging to the
IEEE 802.11.4 family of specifications. Zigbee is
well-suited for lower power and low bandwidth
applications.
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Available for download from Better Bricks | Questions to ask before going wireless in lighting



https://betterbricks.com/uploads/resources/LLLC-Wireless-Guide.pdf
https://betterbricks.com/resources/questions-to-ask-if-youre-going-wireless-in-lighting?x-craft-preview=k4sb7rzwoF&token=3mvGcQNqYh2mMVgHX1DTn6i2wj1ny7nV
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What is 11¢

Hands-on
resource for

» the lighting industry
o utility programs
 facility operators

« And more...

WLG 1 LELC Dewmo Board

IO 0
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(%) COOPER
This demonsiration beard is
WAVELINX* made possible with support

- Scheduling o

'

¥4
- Connected receptacle  (J’
- Demand Response v g
- BACNET Imtegration v 4
- Energy monitoring (v 4

- App-based configuration (Y

One button scene control

Scene

Wireless wall stations can be
programmed and control the luminaires

“\ Plug n’ Play Ready!

Fernhill Shopworks



wwmon
- Scheduling (v
« Connected receptacle (Y

+ Demand Response (v 4
+ BACNET Integration (v4
+ Energy monitoring (v 4

- App-based configuration
Sequence of Operations

This demonstration board is
made possible with support
Irom

nce - LaborSavings (v 4

Simple operation (- Spaceflexibility (Y

Where can it

be used? Utility training events | trade shows | as a sales aide | SEM workshops | and more
eu ¢
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Connected Wiug Load & Welpgul Graphics

(%) COOPER Sequence of Operations

? Lighting Solutions
WAVELINX®
Feature Setting
- Schedulin
9 q SerEduline /am.—6p.m.

8 p.m.—- 10 p.m.

- Connected receptacle {J° AUIO On / Vacancy |
' Auto Off 15
- Demand Response -
n & | ooyion One hutton scene
Harvesting —_—
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High-end Trim Prescence Daylight Scheduling Se s
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Set the light Occupancy / Reduces Safety & Off 0% ‘
levels vacancy luminaire output convenience ° |




Physical Dimensions & Weight
OV //g// gl V. MNP D i) @ %// \

48" wide — open 24" wide - closed

- Simple operation - Seace fexiity  F

62" deep Weight: 28 lbs

Available by Request/ Contact: John Arthur Wilson

. . ore 253.732.5996
Pendmg Availability Wilson@Fernhillshopworks.com

Fernhill Shopworks
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Thank You & Tivme For Quiestions

Time for Questions

Hopefully...
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Thanks for the

opportunity to share...

It's been funl!

Al the Besg
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| want to hear from you...

Got questions, feedback,
constructive criticism...
please reach outl!

Contact: John Arthur Wilson | 253.732.5996 | Wilson@Fernhillshopworks.com
Fernhill Shopworks



