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Energy Codes application notes

ANSI / ASHRAE / IES
Standard 90.1-2019

Energy Standard for Buildings Except Low-Rise Residential
Buildings (Standard 90.1-2019) adopted as of May 2018.

This code significantly fine-tunes the design requirements for
code-compliant lighting controls systems, mechanical systems,
and the building envelope. This application note summarizes
the new mandatory lighting control requirements and highlights
where they can be used in various spaces. Please note: this
document is intended to provide a general reference and design
professionals should consult Standard 90.1-2013 and the
authority having jurisdiction for project-specific requirements
and interpretation.

ASHRAE 90.1 was recognized by the U.S. Department of
Energy (DOE) as the national energy reference standard.

International Energy
Conservation Code (IECC) 2018

IECC 2018 establishes minimum energy efficiency requirements
for new and renovated buildings. This latest iteration contains
dramatic changes to the prescriptive and performance-based
criteria that previously defined IECC-compliant lighting and lighting
control systems. ASHRAE 90.1 is recognized by the DOE as the
national reference standard, however IECC is adopted by many
states. Please note: this document is intended to provide a general
reference and design professionals should consult IECC 2018 and
the authority having jurisdiction for project-specific requirements
and interpretation.

California Title 24

California's Building Energy Efficiency Standards are updated
on an approximately three-year cycle. The 2019 Standards
will continue to improve upon the 2016 Standards for new
construction of, and additions and alterations to, residential
and nonresidential buildings. The effective date of the

2019 Standards is January 1, 2020.
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Below summarizes changes from

9

0.1-2016 to 90.1-2019:
Reduced LPD by ~5%

Includes DC Low-voltage lighting systems with flexible
cabling for plug-in connection

+ Step dimming requirements removed in favor of

continuous dimming

Partial off is subject to daylighting

Below summarizes changes from

2

015 to 2018:

Use Luminaire level lighting controls (LLLC) to satisfy
controls requirements

Daylighting enhancements

Expand occupancy sensor requirements to open office

Reduces Light Power Densities (LPD) for interior and
exterior lighting systems

Below summarizes changes from

2

016 to 2019:

Indoor lighting power allowances reduced by
37 percent (complete building method), and
29 percent (area category method)

Mandatory automatic daylighting control
language clarified



Energy saving lighting control strategies

STRATEGY DESCRIPTION ESTIMATED SAVINGS
&
= Manual dimming control is one of five methods that satisfy the multi-level lighting control 10-20%
Manual requirements. o
Dimmer
Occupancy/vacancy control turns lights Off (or partially Off) when a room is unoccupied. 20-60%
k@ Lights can be turned On automatically or manually, when a person enters a room. °
Occupancy |
Sensor
séo
NS Daylighting control automatically adjusts lighting levels in response to the amount of o
) . ; 20-45%
Daylighting daylight available in the space.
Control

1O

Manual ON/Automatic OFF or Vacancy Mode is designed to ensure that lighting does not

40%-60%

Manual ON/ turn ON automatically.
Auto OFF
& High-end tuning lowers the maximum light level, creating energy savings. 10-30%
Task
& Demand Response reduces light levels in response to a signal from an OpenADR device or 10-40%
Demand BMS closure. )
Response
LA
'b Manually switched ON/OFF method allows users to manually control the lighting within 10-20%
Manually Switched the space and complies with local control requirements. °
ON/OFF
G\ Plug load control turns controlled receptacles On, when the space is occupied, and Off, 15-50%

Receptacle
Control

when the space is vacant.

Controlled loads

The ability to control emergency lighting along with normal lighting while ensuring they go
to full bright during normal power loss.

15-30%

Cooper Lighting Solutions - Connected Lighting Energy Codes 5



T —
Application code compliant sequence best practices

= E S 0] g %
I c s 22 e 2
ASHRAE £ < sE% =
00.1 2019 IECC 2018 T24 2019 2 = SET 5e
@ © = 2
[$) 32
Local Control 9.4.1(a) C405.2.5 1 3(251)(3)' . . . .
et st | woszs | PO | @ | O | O | O
Partial
Automatic ON 9.4.1(c) C405.2.1.1.2 130.1(b) O O O O
Bi-level 9.41(d) . .
Lighting o
Daylighting
Side lighting 9.41(e) C405.2.3.2 130.1(d) O @ o Y
Daylighting
Top lighting 9.4.1(f) C405.2.3.3 130.1(d) O O O O
Automatic
e 9.4.1(g) C405.2.1.3 130.1(c).6
Automatic
il e 9.4.1(h) C405.2.1.1.1 130.1(c).5 O O O O
Scheduled .
Shutoff 9.4.1(i) C405.2.2 130.1(c) O O O O
Receptacle
Control 842 C405.2.4 130.5(d) @ [ Y
Energy
Monitoring 8.43.2 130.5(b) O O O O
Parking Garage 130.1(a),
Lighting Control 942 C405.2.6 (b)
Functional 130.1(a),
Testing 843 Cc408.3 (b) . . . .
Demand 130.1(a),
Response (b) O O O O
Enhanced Digital
Lighting Controls C406.4 O O O O

. Required O Choose one O Choose one O Choose one

6 Cooper Lighting Solutions - Connected Lighting Energy Codes



llemiers

eale So|es

wloolisay

900

Aleigi]

uoneledaid
poo4

eale buiuig

wooldnnNoy

10p1I0)

wooJ uld
/ Adop

O Choose one O Choose one

. Required

ns - Connected Lighting Energy Codes

Cooper Lighting Solutiol



Terminology

HIGH-LEVEL TERMINOLOGY RECOMMENDED PRODUCTS*

Local control
+ If the controlled space is <10,000 ft2 , a control device shall not control
more than 2500 ft2
If the controlled space is larger than 10,000 ft2, no device shall control
more than 10,000 ft2
+ The installed device shall be readily accessible and the load being controlled
shall be visible when operating the control

+ WavelLinx

Room Controller System
Fifth Light

+ Wallbox dimmers/sensors

GDS when connected to LiteKeeper, ControlKeeper

Restricted to Manual ON
+ Vacancy modes must be used such that lights will not turn on automatically

+ WaveLinx
+ Room Controller System

Fifth Light

+ VSW, VNW, VNLW
+ VAC

Restricted to Partial Automatic ON
+ When in occupancy mode, automatic ON shall not exceed 50% of
the lighting power

« Wavelinx

Room Controller System
Fifth Light
LiteKeeper/, ControlKeeper

Bi-level Lighting Control
+ The general lighting in a space must have the following functionality:
Full ON, Full OFF, and Dimming
Dimming may be continuous or through step dimming
If step dimming, at least one intermediate step shall be between
30% and 50% of full lighting power

« Wavelinx

Room Controller System

Fifth Light

LiteKeeper, ControlKeeper

OAC, OAWC with Low Voltage Switches

Automatic Daylight Responsive Controls for Sidelighting
+ Primary sidelighted areas with combined input power at 150W or
greater shall be controlled by photocontrols
Secondary sidelighted areas with combined input power at 300W or
greater, the area shall be controlled by photocontrols

+ Controls must also: be readily accessible for calibration, control primary

and secondary sidelighted areas independently, and shall incorporate
daylight dimming

+ WaveLinx

Room Controller System
Fifth Light

+ Analog Photosensors with ControlKeeper

Automatic daylight responsive controls for toplighting
Space within any daylight area that has combined input power for all general
lighting at 150W or greater shall be controlled by photocontrols.
+ Control must:

Be readily accessible for calibration adjustments
Have daylight response through continuous dimming or Step dimming
with a point between 50% and 70%, a point between 20% and 40%
(or lowest dimming level that the technology permits),
and a third point at full off

General lighting with overlapping toplighted and sidelighted areas shall

be controlled together

« Wavelinx

Room Controller System
Fifth Light

+ Analog Photosensors with ControlKeeper

Automatic partial OFF (full OFF complies)
+ Within 20 minutes of occupants leaving a space, lighting power shall
automatically decrease at least 50%

+ WaveLinx

Room Controller System
Fifth Light
ControlKeeper

* Additional product combinations may be code compliant. Please contact your Cooper Lighting Solutions representative for more information.

Exceptions: more detailed information may apply, please reference your local code for more detailed information.

8 Cooper Lighting Solutions - Connected Lighting Energy Codes




Terminology

HIGH-LEVEL TERMINOLOGY RECOMMENDED PRODUCTS*

Automatic full OFF
+ Within 20 minutes of occupants leaving a space,lighting shall be automatically
shut OFF
Each control shall not control more than 5000 ft2

+ Wavelinx

Room Controller System
Fifth Light
LiteKeeper, ControlKeeper

+ Wallbox and Ceiling Sensors

Scheduled Shut-off
+ When a space is scheduled to be vacant, lighting shall be automatically shut
OFF. Any override control shall revert back to the schedule within 2 hours of the
last action

+ Wavelinx

Room Controller System
Fifth Light
LiteKeeper, ControlKeeper

Receptacle Control
-+ Automatically turn off plug loads when the space is unoccupied by sensor or
time schedule

+ Wavelinx

Room Controller System
Fifth Light
LiteKeeper, ControlKeeper

Energy Monitoring
Provide energy measurement data on the system collected at a minimum of
every 15 minute and reported at least hourly

- Wavelinx (via WaveLinx CORE)

Fifth Light (included with system)
PowerXpert (external measurement for
all other systems)

Cooper Lighting Solutions - Connected Lighting Energy Codes 9



WavelLinx PRO

Connected Lighting System

Wireless, code-compliant, and cost-effective, WaveLinx Connected Lighting System offers
the most out-of-the-box functionality on the market. It's also one of the easiest
connected lighting systems to install and manage.

Automatic code compliance? Yes, it’s true
+ Automatic code commissioning meets or exceeds code requirements
- Wireless integrated sensors ensure maximum efficiency and flexibility

A simple mobile app allows building managers
to easily adjust settings, even after the project has finished,
with no need to go back into the wall

-+ Connected fixtures provide a platform for future scalability

Flexible. Connected. Secure.

TR TR L LR ERERRRR R

Cooper Lighting Solutions - Connected Lighting Energy Codes




WaveLinx PRO connected lighting

Classroom

example 1

Receptacle Control
(ASHRAE / Title 24)

i

™

[

i

Wallstation

]

i o

Receptacle Control
(ASHRAE / Title 24)

s

Pl

WAC2-POE
WavelLinx Area
Controller

Bill of Material

Quantity Catalog # Description
1 WAC2-POE
2 WSP-UV-010

WaveLinx Area Controller

Universal Voltage Dimming
Switchpack

1 CWPD-1500 WavelLinx ceiling sensor

1 W4S-RL-W WaveLinx Wallstation
1 WR-20 WaveLinx Receptacle
(ASHRAE / Title 24)
12 24EN-LD2-34-UNV- Encounter 2x4
L835-CD1-U
Design Consideration Best Practice Maximum
Gateway / WaveLinx Area Controller range 150ft LOS 300 ft LOS
Number of interior walls 2 walls 3 walls
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft
Distance between WaveLinx devices 75 ft 150 ft
Number of hops from WaveLinx Area Controller 4 hops 5 hops
Number of areas per WaveLinx Area Controller 15 + 1 construction area
Number of zones per area 3 16
Number of scenes per area 16 16
Local Manual Partial Bilevel Daylight Daylight Partial
Control ON ON Lighting Side Top OFF
IECC  C405.2.5 C405.2.5 C405.2.2.1.2 C405.2.3.2 C405.2.3.3 C405.2.1.3
2018
ASHRAER ¢ 4. 9.4.1. 9.4.1.
9013019 4.1 (a) 941.1(b)  9.41.1() 41.1(d) 411()  9411()  9.4.1.1(g)
T24  130.1(a)b) 130.1(a)(b)  130.1 (b) 130.1 (d) 130.1 (d) 130.1 (c).6
2019
NECB  4.221.(3)  4221.(3), 4221(8)  4221.(9  4221(10) 4.221(13) 4241
2017 4.2.2.1.(6) (1617)

e [ g 1 “,
+ 8 o X ¥ £ 4 @ &
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
IECC 2018 . . . . . . .

ASHRAE 90.1 - 2019 L] L] . . . . . . .
T24 2019 . . . . . . . . .
NECB 2017 . . . . . . .

Sequence of Operations

Lighting Occupancy

+ 0-10V lighting loads + Automatic auto on to 50%

+ Upto 3 dimmable zones + Optional vacancy mode

+ Daylight dimming zones of no + Optional auto on to scene
more than eight luminaires + Plug load turns on with
(IECC only) occupancy

* Out of the box 75% high end - Automatic off of lighting and plug
trim load on vacancy

Daylighting Manual Controls

+ Continuous dimming to off + Programmable scenes

+ Daylighting not required for + Dominant button is 50% light
indoor spaces without windows level

+ Not required in spaces without + Scene raise / Scene lower
windows or that are less than « Al off
150W (120W for ASHRAE /
Title 24)

/— H
N ? N
0-10V
W4S-RL-W Z
Wireless

Additional Features

Typical Wiring Detail

Energy calculations (available through WaveLinx CORE)

Automatic demand response through wireless area controller
Scheduling of partial off light levels from wireless area controller
UL924 emergency control capabilities via luminaire battery backup
or CEPC-2-D for entire switchpack circuit when emergency panels are
deployed

((((I)))) WAC2-POE
WavelLinx Area
CHEHEHEH B
.))) Controller
PoE Network Switch — Installed within 150ft
provided by others of WCL devices

(CR)

4 small button
scene wallstation

(p)

_—u|®
LN @
WR-20
Wireless
Receptacle
OFF OFF Control
04052111 C405.2.2 0405.2.4
9.4.1.1(h) 9.4.1.1 () 842
1301 ()5 1301 (c) 130.5 (d)
42.2.1. 42.2.1.
(18-19) (20-23)

Cooper Lighting Solutions - Connected Lighting Energy Codes

24EN-LD2-34-UNV-L835-CD1-U
Encounter 2x4 recessed light fixture
with 0-10V dimming

(((t'»))) o ((((r)))
H
S =),
CWPD-1500 RSP-P-010-347
Wireless Ceiling 20A Relay w/
Sensor 0-10V Dimming
occupancy sensor
Energy Parking Functional Demand Enhanced
Monitoring Garage Testing Response Digital
C405.2.6 C408.3 C406. 4
8.432 9.412 9.43 C406. 4
130.5 (b) 130.1 (d) 130.4 130.1 (e)
130.1 (e)
4222
4224



WaveLinx PRO connected lighting |b 8] b@ )x@ ':‘:3:‘ ﬁ ﬂ( 0\\ F:'i

Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
Classroom L
ASHRAE 90.1 - 2019 . . . . . . . . .
example 2 1242019 . 5 o 3 . o o . .
NECB 2017 . . . . . . .
— Receptacle Control Sequence of Operations
— (ASHRAE / Title 24)
— — Lighting Occupancy
+ 0-10V lighting loads + Automatic auto on to 50%
+ Up to 3 dimmable zones « Optional vacancy mode
+ Out of the box 75% high end + Optional auto on to scene
trim + Plug load turns on with
occupancy (optional for IECC)
+ Automatic off of lighting and plug
load on vacancy
i i i i Daylighting Manual Controls
o + Continuous dimming to off « Programmable scenes
N — — - — + Individual luminaire daylight + Dominant button is 50% light
Walistation " dimming to approximately level
500 lux + Scene raise / Scene lower
+ Daylighting not required for < All off
ecte. ) L.t indoor spaces without windows
" [] Receptacle Control + Not required in spaces without
N 2] ASHRAE / Title 24) windows or that are less than
150W (120W for ASHRAE /
Title 24)

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

+ Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

+ Complies with Enhanced Digital Lighting Control section C406 (IECC)

Bill of Material Typical Wiring Detail

WAC2-POE
Wavelinx Area
Controller

Quantity Catalog # Description
, ((«r))) WAC2-POE
1 WAC2-POE WaveLinx Area Controller Wavelinx Area
[@=SISISISISISI=ES)
_RL- i i D) Controller
1 WAS-RL-W WaveLinx Wallstation PoE Network Switch ) Installed within 150ft
. ided by oth of WCL devices
1 WR-20 WaveLinx Receptacle provided by others
(ASHRAE / Title 24)
. (@)
12 24EN-LD2-34-UNV- Encounter 2x4 with (((I)))
L835-CD1-WAA-U WaveLinx Sensor "
Py "
/— ; H )
/— 0-10V
W4S-RL-W c
Wireless
o _ _ 4 small button 24EN-LD2-34-UNV-L835-CD1-WAA-U
Design|Consideration Best Practice Maximum scene wallstation Encounter 2x4 recessed light fixture
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS with 0-10V dlmmmg
Number of interior walls 2 walls 3 walls (((( ))))
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft I @
Distance between WaveLinx devices 75 ft 150 ft /— : @
Number of hops from WaveLinx Area Controller 4 hops 5 hops /—
Number of areas per WaveLinx Area Controller 15 + 1 construction area WR-20
Number of zones per area 3 16 Wireless
Number of scenes per area 16 16 ReceptaCIe
Local Manual Partial Bilevel Daylight Daylight Partial Automatic Scheduled Receptacle Energy Parking Functional Demand Enhanced
Control ON ON Lighting Side Top OFF OFF OFF Control Monitoring Garage Testing Response Digital
IECC  C405.2.5 C405.2.5 C405.2.2.1.2 C405.2.3.2 C405.2.3.3 C405.2.1.3 C405.2.1.1.1 C405.2.2 C405.2.4 C405.2.6 C408.3 C406. 4
2018
9:5'*1“2:159 9.4.1 (a) 9411() 9411() 9411(d) 9411()  9.411()  9411(g)  941.1(h) 9.4.1.1 (i) 8.4.2 8.4.3.2 9.4.1.2 943 C406. 4
T24 1301 (a)b) 130.1(a)(b) 130.1 (b) 130.1 (d) 130.1 (d) 130.1(c)6  130.1(c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
2019 130.1 (e)
NECB  4.2.2.1.3)  4221.3), 4221(8)  4221.0)  4221.(10) 4221.(13) 4241 422.1. 422.1. 4222
2017 4.2.2.1.(6) (16-17) (18-19) (20-23) 4224

12 Cooper Lighting Solutions - Connected Lighting Energy Codes
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WaveLinx PRO connected lighting K] 1] 1Y0) ‘X\ - = W @ &
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
Class room IECC 2018 . . . . 0 0 0
ASHRAE 90.1 - 2019 . . . . . . . . 0
example 3 24 2019 . o o s . R o . .
NECB 2017 . . . . . . .
Sequence of Operations
Lighting Occupancy
+ 0-10V lighting loads + Automatic auto on to 50%
+ Upto 3 dimmable zones + Optional vacancy mode
+ Out of the box 75% high end + Optional auto on to scene
trim + Optional Plug load turns on
with occupancy
+ Automatic off of lighting and plug
load on vacancy
Daylighting Manual Controls
o + Continuous dimming to off + Programmable scenes
N + Individual luminaire daylight + Dominant button is 50% light
Wallstation dimming to approximately level
500 lux + Scene raise / Scene lower
+ Daylighting not required for « Al off

WAC2-POE
Wavelinx Area
Controller

Quantity Catalog # Description
1 WAC2-POE WaveLinx Area Controller
1 CWPD-1500 WavelLinx ceiling sensor
1 WA4S-RL-W WaveLinx Wallstation
12 24EN-LD2-34-UNV- Encounter 2x4
L835-WN1-U WaveLinx Wireless Fixture

Design Consideration Best Practice Maximum
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS
Number of interior walls 2 walls 3 walls
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft
Distance between WaveLinx devices 75 ft 150 ft
Number of hops from WaveLinx Area Controller 4 hops 5 hops

Number of areas per WaveLinx Area Controller 15 + 1 construction area

Number of zones per area 3 16
Number of scenes per area 16 16
Local Manual Partial Bilevel Daylight Daylight Partial
Control ON ON Lighting Side Top OFF
IECC  C405.2.5 €405.2.5 €405.2.2.1.2 €405.2.3.2  C405.2.3.3  C405.2.1.3
2018
ASHRAE ' g 4 ¢ 9.411() 9411 9411(d)  9.41.1 9.411(H 9411
T (@) (b) (© (d) () (f) ()
To4  130.1(a)b)  130.1(a)(b)  130.1 (b) 130.1 (d) 130.1 (d) 130.1 (c).6
2019
NECB  4.22.1.3)  4221.(3), 4221(8) 422109  4221.(0) 4221.(13) 4241
2017 4.2.2.1.(6) (16-17)

(p)

;

4 small button

=
0-10V
W4S-RL-W f
Wireless

indoor spaces

+ Not required in spaces without
windows or that are less than
150W

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

+ Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup
+ Complies with Enhanced Digital Lighting Control section C406

Typical Wiring Detail

PoE Network Switch
provided by others

((((',))) WAC2-POE
Wavelinx Area

9))  Controller
Installed within 150ft
of WCL devices

24EN-LD2-34-UNV-L835-WN1-U

()

scene wallstation

o=

CWPD-1500
Wireless Ceiling
Sensor
occupancy sensor

OFF OFF Control
C405.2.1.1.1 C405.2.2 C405.2.4
9.41.1 (h) 9.4.1.1 (i) 8.42
18015 1301(0) 1305 (d)
4221, 4221,

(1819) (2023)

Encounter 2x4
WavelLinx Wireless Fixture

Energy Parking Functional Demand
Monitoring Garage Testing Response
C405.2.6 C408.3
8.4.32 9.41.2 9.43
130.5 (b) 130.1 (d) 130.4 1301 (¢)
130.1 (e)
4222
4224

Cooper Lighting Solutions - Connected Lighting Energy Codes
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WaveLinx PRO connected lighting

Conference Room

example 1

Zld]

Wallstation

H Receptacle Control
/—N ®| (ASHRAE / Title 24)

Wireless Tilemount Sensor Kit

WAC2-POE
Wavelinx Area
Controller

Bill of Material

Quantity Catalog #
1 WAC2-POE
1 W4S-RL-W
1 WR-20
1 WTA

3 LD4 or LD6

Description

Recessed LED

4 22EN-LD2-34-UNV-
L835-CD1-WAA-U

Design Consideration

Gateway / WaveLinx Area Controller range

Number of interior walls

Distance from WaveLinx Area Controller to 1st WaveLinx device
Distance between WaveLinx devices

Number of hops from WaveLinx Area Controller

Number of areas per WaveLinx Area Controller

Number of zones per area

Number of scenes per area

Local Manual Partial Bilevel
Control ON ON Lighting
IECC  C405.2.5 €405.2.5 €405.2.2.1.2
2018
ASHRAE g 41 9.411() 9411 9.41.1(d
SORoT (@ (b) (© (d)
T24 1301 (a)(b) 130.1(a)(b) 130.1 (b)
2019
NECB  4.22.1.(3)  4221.3), 4221(8) 42219
2017 4.2.2.1.(6)
14

Encounter 2x2 with
WaveLinx Sensor

WaveLinx Area Controller
WaveLinx Wallstation

WaveLinx Receptacle
(ASHRAE / Title 24)

WaveLinx Tilemount Sensor Kit

Portfolio Commercial

Best Practice Maximum
150 ft LOS 300 ft LOS
2 walls 3 walls
150 ft 200 ft
75 ft 150 ft
4 hops 5 hops

15 + 1 construction area

3
16

Daylight
Side

C405.2.3.2

9.41.1 (e)

130.1 (d)

4221.(10)

16
16
Daylight Partial
Top F|
C405.2.3.3 C405.2.1.3
9411(f)  9.4.1.1(g)
130.1 (d) 130.1(c).6
4221.(13) 4241

(16-17)

Cooper Lighting Solutions - Connected Lighting Energy Codes
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F X ¥ E 4 @ E
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
IECC 2018 . . . . . . .

ASHRAE 90.1 - 2019 . . . . . . . . .
T24 2019 [ [ . . . . . . .
NECB 2017 . . . . . . .

Sequence of Operations
Lighting Occupancy
+ 0-10V lighting loads + Automatic auto on to 50%
+ Up to 3 dimmable zones « Optional vacancy mode
+ Out of the box 75% high end + Optional auto on to scene
trim + Plug load turns on with
occupancy
+ Automatic off of lighting and plug
load on vacancy
Daylighting Manual Controls
+ Continuous dimming to off + Top or dominant button half
+ Individual luminaire daylight lights (sets lights to 50% or less)
dimming to approximately + Remaining buttons trigger scenes
500 lux + Scene raise / Scene lower
+ Daylighting not required for < All off

indoor spaces without windows
Not required in spaces without
windows or that are less than
150W (120W for ASHRAE /
Title 24)

Additional Features

Energy calculations (available through WaveLinx CORE)

Automatic demand response through wireless area controller
Scheduling of partial off light levels from wireless area controller
UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)
Complies with Enhanced Digital Lighting Control section C406 (/ECC)

Typical Wiring Detail

((((r))) WAC2-POE
Wavelinx Area
CEEEHHEEH )
.))) Controller
PoE Network Switch — Installed within 150ft
provided by others of WCL devices

()

H

W4S-RL-W
Wireless
4 small button

22EN-LD2-34-UNV-L835-CD1-WAA-U
Encounter 2x2 with WaveLinx Sensor

scene wallstation

o @) °
N
e LG
WR-20 WTA LD4/LD6
Wireless Wireless Tilemount Sensor Kit Portfolio
Receptacle occupancy / daylighting Commercial
3A Relay with 0-10V Recessed LED
Automatic Scheduled Receptacle Energy Parking Functional Demand Enhanced
OFF OFF Control Monitoring Garage Testing Response Digital
C405.21.1.1  C405.2.2 €405.2.4 €405.2.6 €408.3 C406. 4
9.4.1.1 (h) 9.4.1.1 (i) 8.4.2 8.432 9.4.1.2 9.4.3 C406. 4
130.1 (c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
130.1 (e)
4.22.1. 4.22.1. 4222
(18-19) (20-23) 4224



WaveLinx PRO connected lighting K] 1] 4O) )NE - = W @ in
;A;_nually Iqanual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
DN“Icgle:: Dimmer Au?r I;FF Sensor Control Ma'l:l‘;l:'ll'::lce Control Control Response
Con erence Room IECC 2018 . . . . . - .
ASHRAE 90.1 - 2019 . L] . . . . . ° .
example 2 T S S S S S S

Wireless Tilemount Sensor Kit

Ad

WAC2-POE
WavelLinx Area
Controller

Sequence of Operations

H H [@] Receptacle Control
i Bt —
Wallstation nghtlng occupancy
+ 0-10V lighting loads - Automatic auto on to 50%

Up to 3 dimmable zones
Out of the box 75% high end

Optional vacancy mode
Optional auto on to scene

trim + Plug load turns on with
+ Individually addressable occupancy
luminaires (IECC) + Automatic off of lighting and plug
load on vacancy
Daylighting Manual Controls
+ Continuous dimming to off + Programmable Scenes

Individual luminaire daylight
dimming to approximately

500 lux

Daylighting not required for
indoor spaces without windows
Not required in spaces without
windows or that are less than
150W (120W for ASHRAE /

Title 24)

Remaining buttons trigger scenes
Scene raise / Scene lower
Al off

ditional Features

Energy calculations (available through WaveLinx CORE)

Automatic demand response through wireless area controller
Scheduling of partial off light levels from wireless area controller
UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)
Complies with Enhanced Digital Lighting Control section C406 (IECC)

Bill of Material Typical Wiring Detail
Quantity Catalog # Description
) ((((I)))) WAC2-POE
1 WAC2-POE WaveLinx Area Controller Wavelinx Area
(HEEEEEH B
. . o Controller
1 WA4S-RL-W WavelLinx Wallstation PoE Network Switch T - ’)) Insmf":VdC szhiq 150ft
1 WR-20 WaveLinx Receptacle provided by others
(ASHRAE / Title 24) _—
1 WA WaveLinx Tilemount Sensor Kit c—n ()
6 LD4 or LD6 Portfolio Commercial
Recessed LED
2 DSI-WS-40L835-1D- Divide Suspended with

UNV-STD-WAA-DC-W- WaveLinx Sensor W4S-RL-W DSI-WS-40L835-1D-UNV-STD-
AC48-T1-8 Wireless WAA-DC-W-AC48-T1-8
. I 5 . 4 small button Divide Suspended 8ft with WaveLinx Sensor
Design Consideration Best Practice Maximum scene wallstation
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS
Number of interior walls 2 walls 3 walls ((((r))) ((((r)))
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft @ @]E
Distance between WaveLinx devices 75 ft 150 ft ; : @
Number of hops from WaveLinx Area Controller 4 hops 5 hops |I[:
Number of areas per WaveLinx Area Controller 15 + 1 construction area WR-20 WTA LD4/LD6
Number of zones per area 3 16 Wireless Wireless Tilemount Sensor Kit Portfolio
Receptacle occupancy / daylighting Commercial
p
Number of scenes per area 16 16 3A Relay with 0-10V Recessed LED
Local Manual Partial Bilevel Daylight Daylight Partial heduled ptacl Energy Parking Functional Demand Enhanced
Control ON ON Lighting Side Top OFF OFF OFF Control Monitoring Garage Testing Response Digital

IECC  C405.2.5 €405.2.5 €405.2.2.1.2 €405.2.3.2  C4052.3.3  C405.2.1.3  C405.2.1.1.1  C405.2.2 C405.2.4 €405.2.6 €408.3 C406. 4

2018

9‘\031“23159 9.4.1 (a) 9411() 9411(c) 9.411(d) 9411(e) 9411()  9.411(g)  9.41.1(h 9.4.1.1 () 8.4.2 8.4.3.2 9.4.12 9.43 C406. 4

T24 1301 (a)b)  130.1 (a)(b)  130.1 (b) 130.1 (d) 130.1 (d) 130.1(c)6  130.1(c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)

2019 130.1 (e)

NECB  4.22.1.(3)  4.22.1.(3), 4221(8)  4.221(9)  4221.(10) 4221.(3) 4241 4221 4.22.1. 4222

2017 4.2.2.1.(6) (16-17) (18-19) (20-23) 4224

Cooper Lighting Solutions - Connected Lighting Energy Codes 15



WaveLinx PRO connected lighting

Office Corridor

example

e »= g Ao Al
F X ¥ E 4 @ E
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
IECC 2018 . . . . . . .
ASHRAE 90.1 - 2019 . . . . . . . . .
T24 2019 . . . . . . . . .
NECB 2017 . . . . . . .
Sequence of Operations
Lighting Occupancy
. + Automatic auto on to 50%

\

X
WAC2-POE
Wavelinx Area
% Controller

Wallstation f

Vt:%‘station 1‘?:

\

Bill of Material

Quantity Catalog #
1 WAC2-POE
2 W4S-RL-W

6 24EN-LD2-34-UNV-
L835-CD1-WAA-U

Design Consideration

Gateway / WaveLinx Area Controller range

Number of interior walls

Distance from WaveLinx Area Controller to 1st WaveLinx device
Distance between WaveLinx devices

Number of hops from WaveLinx Area Controller

Number of areas per WaveLinx Area Controller

Number of zones per area

Number of scenes per area

Local Manual Partial Bilevel
Control ON ON Lighting
IECC  C405.2.5 €405.2.5 €405.2.2.1.2
2018
ASHRAE g 4 ¢ 9411()  9.41.1 9.41.1(d
SORoT (@ (b) (© (d)
T24 1301 (a)(b) 130.1(a)(b) 130.1 (b)
2019
NECB  4.22.1.(3)  4221.3), 4221(8) 42219
2017 4.2.2.1.(6)
16

Description

WaveLinx Area Controller
WaveLinx Wallstation

Encounter 2x4 with
WaveLinx Sensor

Best Practice Maximum
150 ft LOS 300 ft LOS
2 walls 3 walls
150 ft 200 ft
75 ft 150 ft
4 hops 5 hops

15 + 1 construction area

3 16
16 16
Daylight Daylight Partial
Side Top Fi
C405.2.3.2 C405.2.3.3 C405.2.1.3
9411(.) 9411()  9.4.1.1(g)
130.1 (d) 130.1 (d) 130.1 (c).6
4221.(10)  4221.(13) 4241

(16-17)

Cooper Lighting Solutions - Connected Lighting Energy Codes

—

Automatic
OFF
C405.2.1.1.1

9.41.1 (h)

130.1(¢).5

4221,
(18-19)

0-10V lighting loads

+ Up to 3 dimmable zones

+ Individually addressable
luminaires (IECC only)

+ Out of the box 75% high end
trim

Daylighting

+ Continuous dimming to off

+ Individual luminaire daylight
dimming to approximately
500 lux

+ Daylighting not required for
indoor spaces without windows

+ Not required in spaces without
windows or that are less than
150W (120W for ASHRAE /
Title 24)

Additional Features

Optional vacancy mode
Optional auto on to scene
Plug load turns on with
occupancy

Automatic off of lighting and plug
load on vacancy

Manual Controls

Programmable scenes

Dominant button is 50% light
level

Manual on/off
Scene raise / Scene lower
All off

+ Energy calculations (available through WaveLinx CORE)
+ Automatic demand response through wireless area controller
+ Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

Typical Wiring Detail

CHEEEHEEE B

PoE Network Switch

()

H

W4S-RL-W

Wir
4 sma

scene wallstation

provided by others

((((r))) WAC2-POE
Wavelinx Area
.))) Controller
Installed within 150ft
of WCL devices

eless
Il button

24EN-LD2-34-UNV-L835-CD1-WAA-U
Encounter 2x4 recessed light fixture

with 0-10V dimming

Scheduled Receptacle Energy Parking
OFF Control Monitoring Garage
C405.2.2 C405.2.4 C405.2.6
9.4.1.1 () 8.4.2 8.432 9.4.1.2
130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d)
4221, 4222
(20-23) 4224

Functional Demand Enhanced
Testing Response Digital
C408.3 C406. 4
9.43
130.4 130.1 (e)
130.1 (e)



WaveLinx PRO connected lighting

Private Office

example

8]

Wallstation
H
—
N
H Receptacle Control
N (&1 (ASHRAE / Title 24)
/‘i
N

WAC2-POE
WavelLinx Area
Controller

Bill of Material

Description

WaveLinx Area Controller

Quantity Catalog #
1 WAC2-POE
1 W4S-RL-W
1 WR-20
2 22EN-LD2-34-UNV-

L835-CD1-WAA-U

WaveLinx Wallstation

WaveLinx Receptacle
(ASHRAE / Title 24)

Encounter 2x2 with
WaveLinx Sensor

Design Consideration

Gateway / WaveLinx Area Controller range

Number of interior walls

Distance from WaveLinx Area Controller to 1st WaveLinx device
Distance between WaveLinx devices

Number of hops from WaveLinx Area Controller

Number of areas per WaveLinx Area Controller

Best Practice Maximum
150 ft LOS 300 ft LOS
2 walls 3 walls
150 ft 200 ft
75 ft 150 ft
4 hops 5 hops

15 + 1 construction area

Number of zones per area 3 16
Number of scenes per area 16 16
Local Manual Partial Bilevel Daylight Daylight Partial
Control ON ON Lighting Side Top OFF
IECC  C405.2.5 C405.2.5 C405.2.2.1.2 C405.2.3.2 C405.2.3.3 C405.2.1.3
2018
ASHRAE g 4 ¢ 9.411() 9411 9411(d)  9.411 9.411(H 9411
0T () (b) (© (d) (@ (®) ()
T24 1301 (a)b)  130.1(a)(b)  130.1 (b) 130.1 (d) 130.1 (d) 130.1 (c).6
2019
NECB  4.2.2.1.(3) 4.2.2.1.3), 4.2.2.1(8) 4.2.2.1.(9) 4221100  4221(13) 4241
2017 4.2.2.1.(6) (16-17)

(CR)

(p)

+ 0-10V lighting loads
+ Upto 3 dimmable zones
+ Out of the box 75% high end

trim

Daylighting

Continuous dimming to off

+ Individual luminaire daylight
dimming to approximately

500 lux

+ Daylighting not required for
indoor offices without windows
+ Not required in spaces without
windows or that are less
than 150W (120W for ASHRAE

/ Title 24)

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

« Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

+ Complies with Enhanced Digital Lighting Control section C406 (IECC)

Typical Wiring Detail

CHEEHEHEEH B

PoE Network Switch
provided by others

W4S-RL-W
Wireless

4 small button
scene wallstation

e = Q ]
8 o X ¥ E @
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
IECC 2018 . . . . . .
ASHRAE 90.1 - 2019 . . . . . . . .
T24 2019 . . . . . . . .
NECB 2017 . . . . . .
Sequence of Operations
Lighting Occupancy

Automatic auto on to 50%
Optional vacancy mode
Optional auto on to scene
Plug load turns on with
occupancy

Automatic off of lighting and plug
load on vacancy

Manual Controls

Top or dominant button half
lights (sets lights to 50% or less)

Remaining buttons trigger scenes
Scene raise / Scene lower
All off

((((I)))) WAC2-POE
Wavelinx Area
.)) Controller
Installed within 150ft
of WCL devices

_—u|®
LN @
WR-20
Wireless
Receptacle
OFF OFF Control
C405.2.1.1.1 C405.2.2 C405.2.4
9.4.1.1 (h) 9.4.1.1 (i) 8.4.2
1801 ()5 1301 (c) 130.5 (d)
42.2.1. 42.2.1.
(18-19) (2023)

—

22EN-LD2-34-UNV-L835-CD1-WAA-U

Encounter 2x2 with WaveLinx Sensor

()

H

22EN-LD2-34-UNV-L835-CD1-WAA-U

Encounter 2x2 with WavelLinx Sensor

Energy Parking Functional Demand
Monitoring Garage Testing Response
C405.2.6 C408.3 C406. 4
8.4.32 9.412 9.43
130.5 (b) 130.1 (d) 130.4 130.1 (e)
130.1 (e)
4222
4224

Cooper Lighting Solutions - Connected Lighting Energy Codes

Enhanced
Digital

17



e - \o 1 ]
WaveLinx PRO connected lighting K] '] YO) ”x\ - = W @
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
L o b by IECC 2018 L] . . . . . .
ASHRAE 90.1 - 2019 . . . . . . . . .
example T24 2019 . . . . . . . . .
NECB 2017 . . . . . . .
H
5_—: ?‘—N Recaptacl Conrol Sequence of Operations
Wallstation Lighting Occupancy
+ 0-10V lighting loads + Automatic auto on to 50%
+ Up to 3 dimmable zones « Optional vacancy mode
+ Out of the box 75% high end + Optional auto on to scene
trim + Plug load turns on with
occupancy
+ Automatic off of lighting and plug
load on vacancy
Daylighting Manual Controls
+ Continuous dimming to off + Dominant button half lights
+ Individual luminaire daylight (sets lights to 50% or less)
dimming to approximately + Programmable scenes
500 lux + Scene raise / Scene lower
+ Daylighting not required for < All off

Wireless Tilemount Sensor Kit

WAC2-POE
Wavelinx Area
Controller

Bill of Material

Quantity Catalog # Description
1 WAC2-POE WavelLinx Area Controller
2 WA4S-RL-W WaveLinx Wallstation
1 WR-20 WaveLinx Receptacle
(ASHRAE / Title 24)
1 WTA WaveLinx Tilemount Daylight
Sensor

6 LD4 OR LD6 Portfolio Commercial

Recessed LED

Encounter 2x2 with
WaveLinx Sensor

2 22EN-LD2-34-UNV-
L835-CD1-WAA-U

Design Consideration Best Practice Maximum
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS
Number of interior walls 2 walls 3 walls
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft
Distance between WaveLinx devices 75 ft 150 ft
Number of hops from WaveLinx Area Controller 4 hops 5 hops

Number of areas per WaveLinx Area Controller 15 + 1 construction area

Number of zones per area 3 16
Number of scenes per area 16 16
Local Manual Partial Bilevel Daylight Daylight Partial
Control ON ON Lighting Side Top Fi
IECC  C405.2.5 €405.2.5 €405.2.2.1.2 C405.232  C405.2.3.3  C405.2.13
2018
ASHRAE g 41 9.411() 9411 9.41.1(d) 9411 9.4.1.1 (f 9411
SORoT (@ (b) (© (d) () (f) (O]
T24 1301 (a)(b) 130.1(a)(b) 130.1 (b) 130.1 (d) 130.1 (d) 130.1 (c).6
2019
NECB  4.22.1.(3)  4221.3), 4221(8) 42219 42210 4221(13) 4241
2017 4.2.2.1.(6) (16-17)
18 Cooper Lighting Solutions - Connected Lighting Energy Codes

et
N

Wallstation

indoor space without windows

+ Not required in spaces without
windows or that are less than
150W (120W for ASHRAE /
Title 24)

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

+ Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

+ Complies with Enhanced Digital Lighting Control section C406 (/ECC)

Typical Wiring Detail

((((r))) WAC2-POE
Wavelinx Area
CEEEHHEEH )
.))) Controller
PoE Network Switch — Installed within 150ft
provided by others of WCL devices

()

H

—

W4S-RL-W
Wireless

4 small button
scene wallstation

22EN-LD2-34-UNV-L835-CD1-WAA-U
Encounter 2x2 with WaveLinx Sensor

() ()

I H @ ' @:l
| ®
z W

WR-20 WTA LD4/LD6
Wireless Wireless Tilemount Sensor Kit Portfolio
Receptacle occupancy / daylighting Commercial
3A Relay with 0-10V Recessed LED
Automatic Scheduled Receptacle Energy Parking Functional Demand Enhanced
OFF OFF Control Monitoring Garage Testing Response Digital
C405.21.1.1  C405.2.2 €405.2.4 €405.2.6 €408.3 C406. 4
9.4.1.1 (h) 9.4.1.1 (i) 8.4.2 8.432 9.4.1.2 9.4.3
130.1 (c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
130.1 (e)
4.22.1. 4.22.1. 4222
(18-19) (20-23) 4224



WaveLinx PRO connected lighting

¥ od o X w2 o @

Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
o Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
Open Office e e T T
ASHRAE 90.1 - 2019 . . . . . . . . .
example ‘I 1242019 . . . . . . . . .
NECB 2017 . . . . . . .
Jo ]
I H [®] Receptacle Control Sequence of Operations
N ®| (ASHRAE / Title 24)
Lighting Occupancy
Ft' ............ 1 Ftl &= tl F[’ ............ 1 Ftl Ftl + 0-10V lighting loads « Automatic auto on to 50%
—H + Upto 3 dimmable zones + Optional vacancy mode
N + Out of the box 75% high end + Optional auto on to scene
Wallstation trim + Plug load turns on with
Ft’ ............ 1 Ftl = ti F:t' ............ 1 Ftl Ftl occupancy

+ Automatic off of lighting and plug
load on vacancy

Daylighting Manual Controls
+ Continuous dimming to off + Top or dominant button half
+ Individual luminaire daylight lights (sets lights to 50% or less)

WAC2-POE
WavelLinx Area
Controller

Bill of Material

dimming to approximately + Remaining buttons trigger scenes
500 lux + Scene raise / Scene lower
+ Daylighting not required for « All off
/-: indoor spaces without windows
1 [®] Receptacle Control e + Not required in spaces without
@ i .
N 8] Bhee e s Wallstation windows or that are less than

150W (120W for ASHRAE /
Title 24)

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

« Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

+ Complies with Enhanced Digital Lighting Control section C406 (IECC)

Typical Wiring Detail

Quantity Catalog # Description WAC2.POE
() 2-
1 WAC2-POE WaveLinx Area Controller (( 1 )) WaveLinx Area
(HEHEHEHEH 5
. . o Controller
2 WA4S-RL-W WaveLinx Wallstation PoE Network Switch T - ’) '"s'af"f\,dc ‘[V‘;h"] 150t
2 WR-20 WaveLinx Receptacle provided by others o eviees
(ASHRAE / Title 24)
24 24EN-LD2-34-UNV- Encounter 2x4 with (p) (p)
L835-CD1-WAA-U WaveLinx Sensor s
0-10V
W4S-RL-W f
Wireless

4 small button 24EN-LD2-34-UNV-L835-CD1-WAA-U

Deslgn Consideration Best|Practice Maximum scene wallstation Encounter 2x4 recessed light fixture
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS with 0-10V dlmmmg
Number of interior walls 2 walls 3 walls ((((r)))
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft @
Distance between WaveLinx devices 75 ft 150 ft ; : @
Number of hops from WaveLinx Area Controller 4 hops 5 hops
Number of areas per WaveLinx Area Controller 15 + 1 construction area WR-20
Number of zones per area 3 16 Wireless
Number of scenes per area 16 16 Receptade
Local Manual Partial Bilevel Daylight Daylight Partial heduled ptacl Energy Parking Functional Demand Enhanced
Control ON Lighting Side Top OFF OFF OFF Control Monitoring Garage Testing Response Digital
IECC  C405.2.5 C405.2.5 C405.2.2.1.2 C405.2.3.2 C405.2.3.3 C405.2.1.3 C405.2.1.1.1 C405.2.2 C405.2.4 C405.2.6 C408.3 C406. 4
2018
9‘\051“:01\159 9.4.1 (a) 9.411()  941.1(c) 9411(d)  9411(e)  941T(H)  9411(g)  9.41.1(h) 9.41.1 () 8.4.2 8432 9.4.12 9.43
T24 1301 (a)b)  130.1(a)(b)  130.1 (b) 130.1 (d) 130.1 (d) 130.1(c)6  130.1(c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
2019 130.1 (e)
NECB  4.2.2.1.(3) 4.2.2.1.3), 4.2.2.1(8) 4.2.2.1.(9) 4221100  4221(13) 4241 4.2.21. 4.2.21. 4222
2017 4.2.2.1.(6) (16-17) (18-19) (2023) 4224

Cooper Lighting Solutions - Connected Lighting Energy Codes 19



WaveLinx PRO connected lighting

¥ 8 o X ¥ £ 4 @ &

Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
Restaurant e
ASHRAE 90.1 - 2019 . . . . . . . . .
example T24 2019 . . . . . . . . .
NECB 2017 . . . . . . .
Al @ | SequenceofOperations
H R le C | i
. P E et Sequence of Operations
Lighting Occupancy
ebo] g ] oy + 0-10V lighting loads + Automatic on to 50%
+ Up to 3 dimmable zones « Optional vacancy mode
Wallstation . Indiyidyally addressable + Optional auto on to scene
luminaires (IECC only) + Plug load turns on with
+ Out of the box 75% high end occupancy (optional IECC)
trim + Automatic off of lighting and plug
load on vacancy
Daylighting Manual Controls
+ Continuous dimming to off + Top or domir}ant button half
+ Individual luminaire daylight lights (sets lights to 50% or less)
dimming to approximately + Remaining buttons trigger scenes
500 lux + Scene raise / Scene lower
{ + Daylighting not required for « Al off

indoor spaces without windows
+ Not required in spaces without

—H Receptacle Control
N (@] (aSHRAE /Title 24) Wallstation windows or that are less than

WAC2-POE
Wavelinx Area
Controller

Bill of Material
Quantity Catalog # Description
1 WAC2-POE WaveLinx Area Controller
5 WA4S-RL-W WaveLinx Wallstation
2 WR-20 WaveLinx Receptacles
(ASHRAE / Title 24)
24 24EN-LD2-34-UNV- Encounter 2x4 with
L835-CD1-WAA-U WaveLinx Sensor
Design Consideration Best Practice Maximum
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS
Number of interior walls 2 walls 3 walls
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft
Distance between WaveLinx devices 75 ft 150 ft
Number of hops from WaveLinx Area Controller 4 hops 5 hops
Number of areas per WaveLinx Area Controller 15 + 1 construction area
Number of zones per area 3 16
Number of scenes per area 16 16
Local Manual Partial Bilevel Daylight Daylight Partial
Control ON ON Lighting Side Top OFF
IECC  C405.2.5 C405.2.5 C405.2.2.1.2 C405.2.3.2 C405.2.3.3 C405.2.1.3
2018
ASHRAE
o1 90%0 9.4.1 (a) 9411() 9411() 9411(d) 9411() 9411()  9.4.11(g)
T24 1301 (a)(b) 130.1(a)(b)  130.1(b) 130.1 (d) 130.1 (d) 130.1 (c).6
2019

NECB  4221.(3)  4221.(3), 4221(8)  4221.(9)  4221.(10) 4221(13) 4241
2017 4221.(6) (16-17)

20 Cooper Lighting Solutions - Connected Lighting Energy Codes

150W (120W for ASHRAE /
Title 24)

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

+ Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

+ Complies with Enhanced Digital Lighting Control section C406 (IECC)

Typical Wiring Detail

((((r))) WAC2-POE
Wavelinx Area
.)) Controller

Installed within 150ft
of WCL devices

PoE Network Switch
provided by others

()

H

—

W4S-RL-W
Wireless
4 smlau button 24EN-LD2-34-UNV-L835-CD1-WAA-U
scene wallstation Encounter 2x4 recessed light fixture

with 0-10V dimming

()

s @
SN ®
WR-20
Wireless
Receptacle
Automatic Scheduled Receptacle Energy Parking Functional Demand Enhanced
OFF OFF Control Monitoring Garage Testing Response Digital
C405.2.1.1.1 C405.2.2 C405.2.4 C405.2.6 C408.3 C406. 4
9.4.1.1 (h) 9.4.1.1 (i) 8.4.2 8.4.3.2 9.4.1.2 943
130.1 (c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
130.1 (e)

4221, 4221, 4222
(18-19) (20-23) 4224



o - @ 1 ]
WaveLinx PRO connected lighting K] 1| 4O) ’X\ - = W @ in
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand
o Switched Dimmer ON/ Sensor Control Maintenance Control Control Response
ON/ OFF Auto OFF Control
R et a I I IECC 2018 L] . . . . . .
ASHRAE 90.1 - 2019 L] L] . . . . . . .
example 7242019 o o . . . o o . .
NECB 2017 . . . . . . .
J—
" [@] Receptacle Control Sequence of Operations
N @] (aSHRAE / Title 24)
Lighting Occupancy
+ 0-10V lighting loads + Automatic on to 50%
+ Upto 3 dimmable zones + Optional vacancy mode
Wallstation + Out of the box 75% high end + Optional auto on to scene
trim + Plug load turns on with
Ft’ ............ 1 Ftl = ti Ft’ ............ 1 occupancy (optional IECC)
Reverse Phase Converter + Automatic off of lighting and plug
gE WaveLinx Relay 0-10V load on vacancy
Daylighting Manual Controls
+ Continuous dimming to off + Top or dominant button half
+ Individual luminaire daylight lights (sets lights to 50% or less)
dimming to approximately + Remaining buttons trigger scenes
500 lux + Scene raise / Scene lower
+ Daylighting not required for « Al off
indoor spaces without windows
" [®] Receptacle Control - + Not required in spaces without
N 2] ASHRAE / Title 24) Wallstation windows or that are less than
150W (120W for ASHRAE /
Title 24)

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+ Automatic demand response through wireless area controller

« Scheduling of partial off light levels from wireless area controller

+ UL924 emergency control capabilities via luminaire battery backup or
fixture integrated transfer device (consult fixture spec sheet)

+ Complies with Enhanced Digital Lighting Control section C406 (IECC)

Bill of Material Typical Wiring Detail

WAC2-POE
WavelLinx Area
Controller

Quantity Catalog # Description
) ((((I)))) WAC2-POE
1 WAC2-POE WaveLinx Area Controller Wavelinx Area
. . CHHHEHHEH B
6 WA4S-RL-W WaveLinx Wallstation - -))) Controller
PoE Network Switch —_— Installed within 150ft
4 WSP-UV-010 WaveLinx Relay Switchpack provided by others of WCL devices
with 0-10V dimming
2 WR-20 WaveLinx Receptacles (@YD)
(ASHRAE / Title 24) |
4 LDCM-PL-120-277- Linear Dimming Control Modules " E "
N
010V-GR - (] ? N .
12 24EN-LD2-34-UNV- Encounter 2x4 with o
L835-CD1-WAA-U WaveLinx Sensor WA4S-RL-W 7z
Wireless
o , , 4 small button 24EN-LD2-34-UNV-L835-CD1-WAA-U
Deslgn Consideration Bestiiecce gaxinun scene wallstation Encounter 2x4 recessed light fixture
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS with 0-10V dlmmmg
Number of interior walls 2 walls 3 walls (((( )))) («( ,)))
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft I @ ' @E
h H
Distance between WaveLinx devices 75 ft 150 ft H
| @ A ]m?
Number of hops from WaveLinx Area Controller 4 hops 5 hops
LDCM-PL-120-
Number of areas per WaveLinx Area Controller 15 + 1 construction area WR-20 RSP-P-010-347 277-0-10V-GR
Number of zones per area 3 16 Wireless 20A Relay w/ Linear Dimming
Number of scenes per area 16 1 Receptacle 0-10V Dimming Control Module
Local Manual Partial Bilevel Daylight Daylight Partial heduled ptacl Energy Parking Functional Demand Enhanced
Control ON ON Lighting Side Top OFF OFF OFF Control Monitoring Garage Testing Response Digital
IECC  C405.2.5 €405.2.5 €405.2.2.1.2 C405.2.3.2  C4052.3.3  C405.2.13  C405.2.1.1.1  C405.2.2 €405.2.4 €405.2.6 €408.3 C406. 4
2018
gzﬁﬂ::fg 9.4.1 (a) 9411() 9411(c) 9411(d) 9411()  9411(F)  9411(g)  9.41.1(h) 9.4.1.1(j) 8.4.2 8432 9412 9.43 C406. 4
T24 1301 (a)(b)  130.1 (a)(b)  130.1 (b) 130.1 (d) 130.1 (d) 130.1(c)6  130.1(c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
2019 130.1 (e)
NECB  4.22.1.(3)  4221.(3), 4221(8)  4221.9)  4221.(10) 4221(13) 4.24.1. 4221. 4221. 4222
2017 4.2.2.1.(6) (16-17) (18-19) (20-23) 4224
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WaveLinx PRO connected lighting |b 8] YO) )x@ '3:3:‘ 'é"' ﬂ( 0\‘ ;:1
Manually Manual Manual Occupancy  Daylighting Lumen Tuning Receptacle Demand

Switched Dimmer ON/ Sensor Control Maintenance Control Control Response

Warehouse

ASHRAE 90.1 - 2019 . L] . . . . . . .
example 1242019 . . . . . . .
NECB 2017 . . . . . . .
Sequence of Operations
Lighting Occupancy
+ 0-10V lighting loads + Automatic on to programmable
+ Each luminaire includes level
dimmable integrated sensor + Programmable unoccupied light
« Control zones of no more than level
4 luminaires (IECC only)
+ Each luminaire supports
occupied/unoccupied
programmable light levels
Daylighting Manual Controls
+ Continuous dimming + Programmable Zone/Scene
+ Individual luminaire daylight control
dimming « Optional Scene/Raise/Lower
+ Daylighting not required for Control
indoor space -+ Alloff

Additional Features

+ Energy calculations (available through WaveLinx CORE)

+  Automatic demand response available from wireless
area controller

+ Scheduling of partial off light levels and times from
wireless area controller

+ UL924 emergency control capabilities available via luminaire battery
backup or fixture integrated transfer device (see fixture spec sheet)

WAC2-POE
Wavelinx Area
Controller

Bill of Material Typical Wiring Detail
Quantity Catalog # Description
, ((«r))) WAC2-POE
1 WAC2-POE WaveLinx Area Controller Wavelinx Area
6 WASRLW WaveLinx Wallstation T 4)) Controller
PoE Network Switch — Installed within 150ft
. ided by oth of WCL devices
24 SSLED-LD524-M-UNV-  Steeler with integrated sensor provided by others
L840-CD2-
WHT-SWPD3-U () ”
H (VN
~ QeO)y
W4S-RL-W ‘
Wireless
] A ’ ) 4 small button SSLED-LD524-M-UNV-
MG b scene wallstation L840-CD2-WHT-ZW-SWPD3-U
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS Steeler with mtegrated sensor
Number of interior walls 2 walls 3 walls
Distance from WaveLinx Area Controller to 1st WaveLinx device 150 ft 200 ft
Distance between WaveLinx devices 75 ft 150 ft
Number of hops from WaveLinx Area Controller 4 hops 5 hops
Number of areas per WaveLinx Area Controller 15 + 1 construction area
Number of zones per area 3 16
Number of scenes per area 16 16
Local Manual Partial Bilevel Daylight Daylight Partial Automatic Scheduled Receptacle Energy Parking Functional Demand Enhanced
Control ON ON Lighting Side Top Fi OFF OFF Control Monitoring Garage Testing Response Digital
IECC  C405.2.5 €405.2.5 €405.2.1.1 C405.23.2  C405.2.3.1  C405.2.1.2  C405.2.1.1 €405.2.2.1 €405.2.4 €405.2.5 €408.2.3 C406. 4
2018
9:5'*1“2:159 9.4.1 (a) 9411() 9411() 9411(d) 9411() 9411()  9411(g)  9.4.1.1(h) 9.4.1.1 () 8.4.2 8432 9412 9.43
T24 1301 (a)(b) 130.1(a)(b) 130.1 (b) 130.1 (d) 130.1 (d) 130.1(c)6  130.1(c).5 130.1 (c) 130.5 (d) 130.5 (b) 130.1 (d) 130.4 130.1 (e)
2019 130.1 (e)
NECB  4.22.1.(3)  4221.3), 4221(8) 42219 42210 4221(13) 4241 4.22.1. 4.22.1. 4222
2017 4.2.2.1.(6) (16-17) (18-19) (20-23) 4224
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. . . g Ao o’
WaveLinx PRO connected lighting o =
Occupancy Daylighting Control uL924
) ) ) Sensor (Energy Back-Up Circuit)
Exterior Lighting :
ASHRAE 90.1 - 2019 .
example 1242019 . . .
NECB 2017 . L]
| T4 Sequence of Operations
Lighting Occupancy
+ 0-10V lighting loads + Automatic auto on to 50%
+ Each luminaire includes + Automatic on to programmable
dimmable integrated sensor level
—— N + Each luminaire supports + Programmable unoccupied light
A2 occupied/unoccupied level
programmable light levels
Daylighting Manual Controls
WAC2-POE + Continuous dimming + Programmable Zone/Scene
Wireless Area + Individual luminaire daylight control
Controller dimming + Optional Scene/Raise/Lower
+ Daylighting not required for Control
indoor space + Al Off

Additional Features
+ Energy calculations (available through WaveLinx CORE)
+ Automatic demand response available from wireless area controller

+ Scheduling of partial off light levels and times from
wireless area controller

+ UL924 emergency control capabilities available via
luminaire battery backup

Bill of Material

Quantity Catalog # Description
1 WAC2-POE WaveLinx Area Controller

8 GLEON-AF-04-LED-E1-  Galleon LED Area/Site Luminaire
5MQ-BZ -SWPD5BZ

5 GLEON-AF-04-LED-E1-  Galleon LED Area/Site Luminaire

L
ta2 a2
Typical Wiring Detail

((((I)))) WAC2-POE
Wavelinx Area

Wireless Area Controller
(WAC) installed indoors
with LOS
through window
to first devices

*°A2

..,..
"
|>:

A2

L IIIIIIIIIIIIIIIIIIIII_

CHHHEHHEH B
.))) Controller
. S ’ ) PoE Network Switch — Installed within 150ft
Design Consideration Best Practice Maximum provided by others of WCL devices
Gateway / WaveLinx Area Controller range 150 ft LOS 300 ft LOS
Number of interior walls LOS through a window
to first nodes
Distance from WaveLinx Area Controller to 1st WaveLinx device 160 ft 160 ft
Distance between WaveLinx devices 160 ft 160 ft (((
Cl

Number of hops from WaveLinx Area Controller 10 hops 10 hops
Number of areas per WaveLinx Area Controller 15 + 1 construction area
Number of zones per area 3 16
Number of scenes per area 1 16 GLEON-AF-04-LED-E1-5MQ-BZ-ZW-SWPD5BZ

u T I “ . -

P Galleon LED Area/Site Luminaire
Dimming Automatic Scheduled Bilevel Manual Functional
OFF Lighting Testing

IECC

2018 C405.2.6 C405.2.6 C405.2.6 C405.2.6
ASHRAE .
00.1.2019 O411E@ 0 9411@Q ()  9.411() 9.4.1.1 (d) 9.4.1.1 (a) 9.4.3

T24

2019 130209 130.2 (c) 130.2 (c) 130.2 (c)

NECB

o017 4221.Q)(6) 422101819 4221.2023) 422109 4.2.2.1.(3)(6)
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