


* Our founder, Joel Spira, invented the
first solid state dimmer switch in
1959

 Founded Lutron Electronics in 1961

« Today, we are the industry expert
and global leader of light control with
over 200 US Patents



The White House, Washington, D.C. Statue of Liberty, New York, NY Guggenheim Museum, Bilbao, Spain

St. Paul’s Cathedral - London Bank of China HQs, Beijing, China New York Times, New York, NY






m Other Benefits

* Tuning / Dimming * Productivity

» Occupant Sensing - Maintenance

» Day-lighting » Sustainability/LEED
* Personal Control * Property Value

« HVAC Savings « Flexibility

* Window Shading

« Demand Response

KPIug Load Control /




http://enerqy.gov/sites/prod/files/2015/01/f19/2014Promising Technologies.pdf.



http://energy.gov/sites/prod/files/2015/01/f19/2014Promising_Technologies.pdf










60% Energy Savings



New York Times

*Measured LPD, Lighting Power
Density

— Designed at 1.28 W/ft2
— Operating at 0.36 W/ft2

«Seasonal data reflects yearly
lighting energy savings of /2%

*Annual Energy Savings:

5,220 MWh
10.7 kWh/ft?

“We designed our building to use 1.28

watts per square foot of lighting power,”
Hughes said. “With Quantum, The New
York Times Company is using only 0.36”

“Glenn Hughes, Director of Construction for the
New York Times Building”



Occupancy Sensing Savings

Private Office 30%
Open Office 15%
Conference Rooms  40%
HaIIways/Atriums 259, Detailed Occ Sensing Energy Saving
o Calculator
Utlllty Rooms 70% Total Mormal Hours 14.0 hrs
0 Lunch Hour 1 hrs
Bathrooms SOA % of occupant leave desk for lunch 50%
Average office hours 10 hrs
Average MISC away time 2 hrs
Total Modeled Unoccupied Time 6.5 hrs
Time out period 8 mins
Total Time out perod 24 mins
Max Occupancy Sensing Savings 43.57%
Chance of occupants leaving lights on 70.00%
Expected Occ Sensing Savings 30.50%




What data exists to support 15%-70% savings?



Daylight Savings
South Facing Windows
West and East Facing
North Facing Windows

40%
30%
20%

Daylighting Enerqgy Saving Calculator

# of Rainy days in a year:

90

http://www.weatherba

Maximum Daylight Harvest

se.com

0.645792564

% Reduction in Artifical Light

# of Fixtures in
Daylight Zone

Closest to Window

el 1 80% 10
N 2 65% 10
> 3 40% 10
Ol 4 0% 0
Furthest from Window
Side Facing Discount 0%
Expected Daylighting Savings 39.82%



http://www.weatherbase.com/
http://www.weatherbase.com/

What data exists to support 20%-40% savings?

*51% lighting energy savings

Sidelighting Photocontrols Field Study.Heschong Mahone, 2003

*24% savings in open and private offices

The Potential Simplified Concepts for Daylight Harvesting. Lighting Research Center;
http://www.Irc.rpi.edu/programs/daylighting/pdf/simplifiedConcepts.pdf

*40% lighting energy savings

Sidelighting — Daylighting Requirements for Sidelit Areas near Windows. July 2006, PG&E



http://www.lrc.rpi.edu/programs/daylighting/pdf/simplifiedConcepts.pdf

High-end Tuning/Dimming Savings

High End Trim 20% LPD <1 W/Ft2 10%

Personal Control 10% LPD < 1.5 W/Ft2 20%

Light Level Tuning 20% LPD <2 W/Ft2  40+%
Plug Loads

Total of All Product Stand-by Loads
*100% during After hours
*% of Occupancy during Normal Hours



Personal Dimming Control: 10%

What data exists to support 10% savings?

« Light Right Consortium and National Research Council of Canada —
15% energy savings with a sample size of over 500 people

* Individual Lighting Control: Task Performance Mood & llluminance:
Lighting Research Center.

» http://www.lrc.rpi.edu/resources/pdf/67-1999.pdf : 35-42% savings



http://www.lrc.rpi.edu/resources/pdf/67-1999.pdf




6.3.2.5 Lighting Controls

Control systems must be compatible with lamps, light
sources, ballasts and lamps.

Lighting controls must use individual luminaire
control, such as DALl equivalent. Ambient lighting
must be adjusted per daylight availability,
occupant/vacancy, and other BAS signals, such as
demand response. Task and personalized ambient
lighting must be adjusted per occupancy/vacancy and
personal dimming.



Lighting Power Used Annual energy consumption = 8.76 kWh / sf

A

1W/sf

12 midnight 12 noon 12 midnight
Time



Lighting Power Used

A

1W/sf

Annual energy consumption = 8.76 kWh / sf

= 5 kWh / sf (scheduling)

12 midnight

12 noon
Time

v

12 midnight



Lighting Power Used Annual energy consumption = 8.76 kWh / sf

4 = 5 kWh / sf (scheduling)
= 4 KWh / sf (occ.sens.)
1W/sf
12 midnight 12 noon 12 midnight

Time



Lighting Power Used

A

1W/sf

Annual energy consumption = 8.76 kWh / sf

=5 kWh/sf  (scheduling)
=4 kWh/sf (occ.sens.)
~3 kWh/sq (+tuning)

12 midnight

12 noon
Time

v

12 midnight



Lighting Power Used Annual energy consumption = 8.76 kWh / sf

~ 5 kKWh / sf (scheduling)
=4.5KkWh/sf (occ.sens.)

v

=3 kWh/sq (+tuning)
<2 kWh / sf (+daylight)
1W/sf
12 midnight 12 noon 12 midnight

Time



Without Lighting Controls®

*Lighting power base on typical lighting load profile according to ASHRAE lighting schedules. Cooling
power based on a minimum coefficient of performance of 3, which is not reached until mid-day.
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Add Occupancy Sensing/Timeclock®

Lighting Energy Savings = 30%

$~10kw

jIj~‘I5kW

*Lighting power profile derived from 10 typical Lutron projects ranging in location from New York City,
Portland, Boston, and Philadelphia. Cooling power based on a minimum coefficient of performance
of 3, which is not reached until mid-day.

26



Add Dimming Lighting Controls*

Lighting Energy Savings = 60%

~70kW

i ~20kW

*Lighting power profile derived from 10 typical Lutron projects ranging in location from New York City,
Portland, Boston, and Philadelphia. Cooling power based on a minimum coefficient of performance
of 3, which is not reached until mid-day.
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Goal: Standard for energy efficiency in building renovations

Opened: 2012

Project Information:

Reduce energy use by 47%
compared to Oregon code

Verify savings and further optimize
lighting systems

Maximize Occupant Comfort
Wireless occupancy sensing,

tuning, daylight harvesting,
personal control

28



10%
reduction

5%
reduction

29




Family of Load Controllers, Sensors and Controls



XCT™

— Signal processing algorithms
distinguish between actual motions
and noise without changing sensitivity

— Enables the sensor to detect
small motion while significantly
reducing false-tripping

— Applied in the ultrasound technology
of dual tech sensors as well




XCT- technology with auto-correlation - won't leave you in the dark

Lutron detects fine motion, like reading a book, better than other PIR sensors

Fine-Motion Detection

100 [
00 Break through
o0 sensing technology...
2-3 times better than
8 0 most sensors
3]
CD —
£ 60
o
8 50 I~
g 40 34%
2 s
- 20%
20 I~ 16%
10 [~
0
Company 1 Company 2 Company 3 Lutron

Commonly available residential sensors

We invented the fine-motion test! We wanted to stress our
sensors beyond the NEMA major and minor motion tests.






High energy inrush of modern loads can destroy relays.

Adaptively learns the optimum time to switch the relay
depending on the lighting type — reducing arcing,
extending the relay life.

Relay life can be extended up to ten years.
Lutron patent pending technology.

+120 *
vV Zero Cross

w Z////
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Transmitting Device ~w»

The “Sense” aspect of the Energi TriPak is made
up of the Radio Powr Savr™ family of sensors:

» Wireless Occupancy Sensors
* Ceiling-Mount
« Wall-Mount
» Corner-Mount
 Hallway-Mount
 Daylight Sensors
* Ceiling-Mount

These devices contain a battery with an estimated
10 year life and are designed to be quickly and
easily placed, without the need to pull conduit or
cable.






Ceiling Mount Dual Technology Ceiling Mount

LOS-CDT series
— Ranges: 500, 1000, 2000 sq. ft.

— Technologies: Self-Adaptive,
dual technology

— Special Features: Additional
output model available (dry
contact closure)

LOS-CIR series
— Ranges: 450, 1500 sq ft

— Technologies: Self-Adaptive,
Infrared

39



Transmitting Device ~w»

The “Adjust” portion of the Energi TriPak is made
up of the PICO™ family of remote controls:

* Wireless Remote Controls
 Hand-Held
» Wall-Mount
* Pedestal-Mount

» Keypad Configurations such as:
» 2-Button w/ and w/o Raise/Lower
» 3-Button w/ and w/o Raise/Lower

These devices contain a battery with an estimated
10 year life and are designed to be quickly and
easily placed, without the need to pull conduit or
cable.



~» Receiving Devices

The “Conserve” products of the Energi TriPak
consist of load controllers and they come in various
form factors:

* PowPak
* Dimming PowPak w/ EcoSystem™
* Dimming PowPak w/ 0-10V Control
» SoftSwitch PowPak
» SoftSwitch PowPak w/ Contact Closure Output

«Stairwell Fixture and Stairwell Fixture Kits

Maestro Wireless Wall Switches and Dimmers

The Conserve products are all wireless receivers
and draw power from a wired connection



120/277V 6A NEW! NEW NEW C.L Dimmer
Switch 6A / Circuit Dual Tech Dual Tech
120V 2A Switch 120-277V 6A Switch 6A / Circuit

120V 5A Switch 120-277V 120-277V



» Simple retrofit of existing wallbox
switches and/or dimmers

» 120V/227V, no neutral required
versions

« Compatible with multiple location
companion switches for simple 3-way
* INC/HAL/MLV/ELV/3F/SW

* Advanced Programming Mode

Dimmer Switch




Junction-box Mount Modules — Wireless Power Packs
e PowPak Relay Module
e PowPak Digital Dimming Module (EcoSystem)

e PowPak Analog Dimming Module (0-10V)
e PowPak CCO Module

PowPak Relay Module PowPak Dimming
with SoftSwitch Module with EcoSystem PowPak CCO Module



* Occ sensor indicates room occupancy to VAV terminal unit to
connect/disconnect room from HVAC system

« CCO on the PowPak relay can also be used in this way



NEW! PowPak 20A Relay Module

What is it?

* The PowPak 20 A Relay Module is a radio-frequency
(RF), receptacle switching solution that is capable of
controlling 20 A receptacles based on input from Pico®
controls and Radio Powr Savr™ occupancy sensors.

+ Communication with RF input devices, such as Pico
controls and Radio Powr Savr™ sensors, is
accomplished using Lutron® Clear Connect® RF
Technology.

Key Info:

* Can Spec NOW
»  Shipping April 1

« $300 LIST

« RMJ-H20R-DV-B



NEW! PowPak 20A Relay Module

Application



« Ecosystem H-Series Ballast
— Dims to 1%
— Ecosystem only control

— Most cost-effective ballast solution
— Available in T8, T5, TSHO, Reduced Wattage T8

« Hi-Lume 3D Ballast
— Dims to 1%
— 3-wire & Ecosystem dimming control
— Available in T8, T5, TSHO, Reduced Wattage T8

« Ecosystem Compact Fluorescent Ballasts



» Lutron A-Series Driver:
— Highest level of compatibility with LED arrays
— Ecosystem, 3-wire, and 2-wire dimming options
— 1% Dimming

* Lutron 5-Series:
— Constant current, Ecosystem control only
— 5% dimming
— Lowest cost driver
— Higher wattage for linear and 2x4 applications

» Lutron A-Series UL Listed Driver:
— 1% dimming, 12 or 24v constant voltage
— UL Listed via j-box mounting, allowing to field install
— Typical application includes LED cove, strip lighting



Enables digital intelligence and seamless control of third-party fixtures

Guarantees compatibility between fixtures and controls system performance assured
by Lutron global support and service

Lower installed fixture cost (in most cases)

Fixture manufactures using the chip today: Cree, Lumenpulse, and Lunera, GE,
Luminetix



High Performance LED Fixture List

Find:
LED Product Selection Tool Share §§ &

While LEDs have shown great potential within the lighting industry, they — like
all lights — benefit from the proper control. Use the dropdown choices to

* Fixtures with Lutron S st
drivers UL Listed :

Fintureflamp Type Manufacturer Contral Technology

- Listed by LED

~ WMhagwy
|I| Ariadni Dimmer p120f2??\a"

fixture type

= Listed by L E D ™ C L Dimmers M Lo Waltage (12-24 volt)

fixture manufacturer | compiner o

* Hald Ctrl key for selecting multiple iterms

I Shaw only Lutron drivers (removes any non-Lutron driver options)

@ Clear Form
www.lutron.com/findafixture



http://www.lutron.com/LEDtool

Stairwell Fixture Solutions

Stairwell Fluorescent and LED fixture

A

:

Radio Powr Savrm
wireless corner-mount
occupancy sensor




What is it?

The Lutron Wireless Fixture
Controller is an individual fixture
control and a combined
occupancy and daylight sensor
designed to be added to each
fixture in a space.

The controller has Clear Connect
RF communication for adding new
points of control

— Pico wireless remotes

— Wireless Radio Powr Savr occupancy
and daylight sensors



0-10V Control
Mount to a

standard US \

knockout \

Daylight Sensor

\

TWO wire PIR Occupancy Sensor

communication link



Below the Ceiling Above the Ceiling



Eliminate Design Hassle

» Just count the number of fixtures
— No need to know existing wiring

 Code Compliant out of the box

» Works with anyone’s fixture
— Automatically adapts to sink or source 0-10V

Simplify Installation

« Step and repeat installation process
— No control wiring required
— No programming required




Add Personal Control Anywhere



Maximize Energy Savings by providing only the light you need

O0% [CO30% [CO100%



1.

N

o OB W

1 module per fixture (Switches 1 Amp Max)
Controls 0-10V drivers/ballasts (sink or source
adaptive)

Plenum rated

XCT PIR Sensor

Green laser pointer association

Clear Connect RF Technology (30’ range)
Compatible with Pico and Radio Powr Savr
Sensors

Mounts to a standard knockout on the outside of
the fixture






Personal wireless control

L — S —

D D

Adjusts light level based on wireless remate button presses



Then press and hold a
button on the desired
device to complete
assignment

Shine a green /
laser on sensor /
to put the fixture /
into association /
mode



























Building/energy
management systems
(BMS/EMS)

Energy dashboards &
analytics packages

Maintenance & work order
management systems

Fire & safety

Access & security

Audio & video

Metering




ELL=.,










Lighting energy audits take a long
time and a lot of expertise....

Generating energy proposals takes
even longer and even MORE
expertise...



Advanced Lighting
Control

 Central Control
 BACnet Integration to BMS
 MicroGrid

« Demand Responds



Intelligent, networkable, distributed
lighting control solution that helps
maximize energy savings

Easily combines daylighting,
occupancy/vacancy sensing,
personal control, and timeclock
Programmed via mobile device
3 Versions

— Switching

- 0-10V

— EcoSystem



Connect up to 64 or 128
EcoSystem-compatible ballasts or
LED drivers

Share sensors and controls across
EcoSystem links and Energi Savr
Node modules

Re-configure spaces quickly and
easily without any re-wiring

Easier installation - control wires
can be run as Class 1 or Class 1

Connect up to 8 EcoSystem links
together to control up to 512
ballasts/drivers from one control



10 of each wireless Device

A

QS Link

QS Sensor Module



4 Wired Inputs
(Not Groups)

4 Wired Groups
To Each ESN




Another Layer of Intelligence:

« Adds additional features to independent systems
« Lets independent systems share functionality

Quantum
Control and
Monitor
Layer

Controls Sensors Panels

System
Layer

Hil
il
















*Train you on Lutron advanced lighting controls
*Support site visits/identify advanced ECMs on your projects
Develop Energy Proposals including:
Budgetary Estimates and Incentives
Support lighting control design during IGA phase
*Support installation and start-up

*Support re-commissioning



Questions?

Thank you,

Michael Matour
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