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Agenda

A Opportunities with Light Management Systems
Overview- Importance for Net Zero Commercial Buildings

Wh at 0 s i Didgtal Ballasts / Drivers & Wireless
Technologies

@ How it all works together

® Light Control Strategies

® Single Space Solution / Examples, Costs & Savings

@® Small Area Solutions / Examples, Costs & Savings

@ Large Area Solution / Examples, Costs & Savings

&® Whole Building Solutions / Examples, Costs & Savings
@ Integrating Operable Shades

® Integrating Other Systems
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light control

Your Customer
& Provide comfort and control for users

& Save energy and protect the environment

@ Decrease maintenance costs

& Provide feedback on building operations

@ Increase the value of building assets and rental income
Your Business

@ Design: Be aresource and a design partner

& Energy Management: System optimization
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light control

Light control solutions for any space:

& Healthcare, Hospitality, Education,
Government & Military Facilities, Office
Buildings, Industrial / Warehouse

& Controlling the light in spaces can improve
productivity and save up to 60% of lighting
energy

& Reduce operating costs

& Many solutions are expandabled from a
single room to hundreds of rooms in a
building system.
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room controls

¢ Single zone controls operate a
single zone, or lighting scene
at a time.

¢ In contrast, room controls
operate several zones and are
designed to allow for multiple
lighting scenes.

¢ Room controls allow for
lighting scenes composed of
multiple zones, including the
control of electric light with
daylighting.

¢ Added benefit when thermal
zone can be controlled with the
same system.
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building controls

¢ Whole building controls
offer a variety of benefits,
including reduced energy
usage, added conven-
ience, and security.

¢ Programmed dimming
controls add ambience
with minimal intervention.
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YUSEN Natural light controls

¢ Blending the control of
natural and electric light
can further enhance both
the aesthetics and
functionality of a given
space.

¢ The sun should be
viewed as another
primary light source and
has arole in most every
lighting control scheme.

¢ Automated shade
controls allows for
consistent operation of
daylighting energy saving
controls.
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What 6s New?
What does the Future hold?

Why invest in Building Automation?
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for retrofits and renovations

¢ The applications for
wireless control
technologies are 2o
endless

e Wireless
technologies provide
solutions that can be
applied to the full
range of residential
& commercial
applications

¢ They save energy,
add convenience,
and can easily be
installed as a retrofit
solution
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and digital LED drivers

Infinite flexibility of lighting
¢ No class 1 rewiring - ever

® NoO power packs or interface f( "‘.
boxes to repl acgsg
around the building
A

¢ Simplified maintenance
through reporting

® Reduced installation cost
provides better return on
investment

¢ Dramatic Energy Savings
through proper lighting
levels and occupancy-based
control
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Digital 0-10v Ballasts
@® Dimming to 1% or 10%
@® Proprietary vs Standard

& Sensor Connections to
Controller or directly to
the ballast

Wireless Ballasts

& No wires between
sensors and fixtures

7 &ngﬁn@dﬂ d Starl
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Multiple Control Inputs
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@ Configurations can be
easily changed
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¢ Dimming LED driver- someto 1%

Multiple control options - tUA ‘~\~
e Digital controls ' . ( »e

e 3-wire fluorescent controls
e Forward Phase Controls (neutral wire required)

¢ Multitude of current and voltage outputs (to the LEDS)
¢ Universal Voltage [120V [/ 277V]
e Compatibility & Performance 1 critical for all LED dimming
¢ UL Recognition
iHJ e il ﬁgL“’“ ' o
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example

Digital system
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ow It all works together

Key
— QS link{RS-485)
Interprxessor carmrmunication link
. Pxwieer panel link (RS-485)

h w Small area solution
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strategies

Energy-saving light control strategy
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Potential energy
savings

Appliance On | Appliance Off

_,—l/h_ Efficiency Vermont
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High-end trim / tuning

20% Lighting

Occupancy or vacancy sensing

15% Lighting

Daylight harvesting

15% Lighting

Dimming / Personal light control

10% Lighting

Controllable window shades 10% AC
Timeclock / Scheduling Variable
Demand response Variable
Appliance Control Variable

NET ZERO by 2030
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light control solutions
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Plan according to your budget . . .

and evolve your system towards
your building goals over time

Basic Standalone Single-Space
Solutions Solutions

Small Area Large Area Whole-Building Solutions

Solutions Solutions
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Wireless Mesh Network System
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Single Space Solutions

switches + sansars + modulas
A

Radio Powr Savr. wireless
occupancy/vacancy sensor

provickes enery savings by ensurng lichts
ate off wheh s ate uhaccupiad

o

Radio Powr Savr wirelass daylight sensor
hcleases enetyy savngs by autoratically uming
off electnc light when daylight is sufficient

Y52

PowPale plug-in appiance module
fecenas cammrancs fromsensals arwirekss
contiols to conveniently sawe enery by tuming
off phantom kads [devices that draw power
even when lumed off or iding); device kxaterd
o the llear uncer the dask

Energi TriPake solutions ars another simple and cost-aeffactive way

to start saving enargy today. The Radlio Powr Savr wiksless accupancy (
sensor and Maeastra Wiksless switch combhation offers 2n enetgy-saving 1
soltion that hstalls n rinutes and saves mmoney. Add adaylicht sensor

to recluce electiic licht usage when daylicht is available Acd RowPak |
appliznce racules o control applince kacks ordask larmgs.

06 | Luttan

Energy-saving strategies

Ceeuparcyfvacancy senshng®
Daylicht harvesting ®

» Plg kad contio M

20-60% lichtng

25-60% lchtng

15-50%

of centralled kad

&

]

Masstro Wiralasse lamp dimmer
pravickes menual control and dirrs table
larmgs h response fo wiksless sensors
and centials

-

Maostro Wiraless switch

(120/27 7Y, o neutral wirg)

Inks rrultipledirmers arswitchas fa
Badic Fowr Savr sensors (10 devices
total) to contiol ackditicnal zones of light
h a space

Alternate solution:

NEW PowPakdimming
moduls with EcoSystame
can hoorporate digital ballasts
and LED drivets o add
dimrming contiol o asngle
space (mounted abaveceilng)

Potential lighting energy savings
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Example Single Space

Project Example: Classroom 1.3 w/sf fluorescent

A Excess Light Trim: 20% Dimming reduction
A Occupancy Control: Fixture quantity x wattage x 15% reduction

A Daylight Dimming Control: Fixture quantity x wattage reduction x
15% reduction

A Additional Savings: Ventilation Fan and Computer Monitors
Estimated Energy Cost Savings
A 63% or $185 @ $0.12/kWh for lighting alone

A $222 @ $0.12/kWh adding OS control to ventilation fan, and 2
computer monitors

Estimated $ for Control Equipment

A For 0-10v digital controls w/o dimming ballasts = $1020 control
equipment cost or $2220 with dimming ballasts

A With a 0-10v wireless system w/o dimming ballast = $2300 control
equipment cost or $3500 with dimming ballasts

A $285 more to control ventilation fan and computer monitors



Classroom Example 1

A Dlgltal Equipment

20 digital dimming
ballasts

2 Occupancy Sensors
3 Photosensors

1 Room Controller

2 Dimmers

3 4-way Switches

A Optlonal Equipmt

Fan OS Control

Personal Control OS
sensors

Drop screen control

A Wireless System provides
central control and
management

Vacancy Sensor

Dimmers

On/Off Switches/
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Area = 905.00 Sq.ft
Total Watts = 1180
Lighting Power Density = 1.304

Watts/Sq.ft




Classroom Example 2

Project Example: Classroom 0.5 w/sf
LED with 0-10v dimming driver

A Light Trimming: 0% Dimming
reduction assumed

A Occupancy Control: Fixture

guantity x wattage x 15%
reduction

A Daylight Dimming Control: Fixture
guantity x reduced wattage x 15%
reduction

A Additional Potential: Ventilation
Fan and Computer Monitors

Photo and Design Credit - Banwell Architects




Classroom Example 2

Estimated Energy Cost Savings

A 49% or $47 @ $0.12/kWh for OS and daylight control of lighting
A $84 @ $0.12/kWh adding OS control to fan and monitors
Estimated $ for Control Equipment

A For 0-10v digital controls = $1020 equipment cost as stand-alone

A For wireless system = $1020 without building wide control,
<$1500 per room with building wide control hub and
tracking/monitoring software




Classroom Example 2

A Wireless Digital
Equment

Standard 0-10v
drivers

2 Occupancy Sensors
1-3 Photosensors

Shared Wireless
Controller in hallway

2 Wall Switch Dimmer
4 4-way Switches

A Optlonal Equipment

Fan OS Control

Computer Monitor
Control Occ sensors

Drop screen control

On/Off Switches
and Dimmers

/Y— Wireless Controller

can be mounted

azli
Wireless

Sensor
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| Off Switch

| [control other devices
within range

LED Drivers contain
System Compatible
wireless receivers, or
receivers can be
wired for groups of
fixtures controlled in
the same manner

outside the room, to [——
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Area 905.00 Sq.ft
Total Waits = 438
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Small Area Solutions

contrals + sansors + ballasts + shades

<

Radio Powr Sawr,. wirelass
occupancy/vacancy sensor

prawicias enety savings by ensuring lights
areoff when rms are oo pied

"o

Radio Powr Savr wirsless daylight sensor
graciually dirs lights h response o the armount
of available daylight

—

Sivaiae QS Wirsless shades
rrene cuiatly fo elirmnate glare and
teclice heathg and coolng costs

o

8y

Picoe wireless controls

previdles tabletop, hancheld, or wall-rmeunt
centrols that adust lights or shacdkes fiom
arywhere n the arm

Combins light and shads control to build wirelassmini-
systams that improve the usability of a multi-purposs space
and save more snergy. These mhi-systes can be aasily expanded
at any tinre to contiol rulttiple koms or lager spaces and are suitable
far bath nesw constiuction and retrodit solitions.

03 | Lutren

Energy-saving strategies

High-end trim* 10-30% lightng
Occupancy/vacancy sehshg® 20-60% lighthg
Daylight harvesting® 25-60% lighting
Persoral dimming contral? 10-208 lighting
Centiollable wihdow shedes® 102046 caxling
Tirrec kx k schaduling ® 10-2086 lighting

==l T | 6§
EcoSysteme H-Saries digital

dimming ballasts

provickes costeffective, digitally acddressable
1% dirmming baliasts that work with wired and
wiralass sensors and controls —ideal for zny
application, both retilit and new construction

Sl -
[

HiHumee A-Series LED driver

allews LED diver to offer shocth, conthuous
1% dirnming far virually any LED fixtuns,
whether it recuites constant current or
constant voltzge

o

LI

[TTT

GRAFIK Eya. QS Wirslass with EcoSystem
pravickes custornizable praset light contial with
buitt-n timeckxek that allves users to adust the
lichts znd shackes for any task and save enargy
at the touch of a button

Potential lighting energy savings
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Example Small Area Solution

Project Example: Engineering
Office Space (3200 sf)

A Room level manual
dimming control for all
fixtures

A Occupancy Control for
downlights - off when zone
unoccupied

A Daylight dimming to 20%
for fixtures wi
window while occupied

A Plug Load control of
computer monitors

Photo and design credit: Daniel Johnson, Watershed Studios



Example Small Area Solution

Estimated Annual Energy Cost
Savings

A 47% or $638 for a 1.3 w/sf office
space (3T8 FL + 35w HAL MR16)

A 35% or $241 For example new
office space at 0.6 w/sf

Estimated Equipment Cost for
Controls

A Low Voltage digital control = $1860
($0.58/sf) for new construction

A Wireless digital control = $1805
($0.56/sf) for new construction

A Assumes fixtures have compatible
dimming driver module built in




Fluorescent luminaires with 0-10v
Sm al I Drop Ceiling Mtd electronic dimming ballasts and

Area = 3227 Sq.ft

Total Watts - 1968.002 Photosensor wireless control module

Lighting Power Density = 0.616 Watts/Sq.ft
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Each group of downlights is wired to a
Receiver that collects a wireless signal
from occupancy and photosensor
controls through the Wireless Controller
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Added occupancy-based energy savings

Project Example: Engineering Office Space with Daylighting

A Plug load control for small printers, copy machine and
computer monitors

A Ventilation fans
A Automated shade controls to reduce summer cooling load

A Integrated wireless control thermostats.
Estimated Annual Energy Cost of Major Plug Load: $4302

Energy Star Device Annual Consumption | Total Consumption

Lazer Color Copier 1027 kWh or $123 ea (2) 2054 kWh or $246
Desktop Monitor 898 kWh or $108 ea (14) 12,572 kWh/ $1512
Desktop Computer 1748 kWh or $210ea (12) 20,976 kWh/ $2520

Inkjet Printer/Scanner 50 kWh or $6 ea (4) 200 kWh / $24



Additional Control Savings Opps

A Lighting control systems can be very useful as a
Building Management System for:
I Buildings with significant controllable plug load
I Room controllable unit ventilator and/or thermostat
I Buildings without or in addition to DDC

A 20% reduction in
plug load at the
engineering office
example would
save $860/yr.




NREL Documented Electrical Load in a College
Facility, Lewis Hall (NE Ohio)
with 59% PV electrical production

5

Average Hourly Equipment Consumption (kW)

0 0 @ Q O 0 & & O O @ ' @ @ 0 & O O & O O @ @ O
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Figure 5-14 Annual equipment consumption load shape



NREL Documented Load Comparison at Lewis Hall

with 59% PV electrical production. This is a building

with well-designed lighting and daylighting controls,
but didnot -ZZrmhi eve net

60 - — —
| ' PV Production
- @ Utility bills
50 O Lighting FeamreensE o
@ Equipment
Cooling
40 E Heating A

Annual Site Energy Consumption
and Production (kBtu/ft>-yr)
N w
o o

Baseline As-built First Year =~ Second Year  Third Year Optimized
Building Building

Figure ES-1 Annual site energy performance of building models and measured data



Expandable Area Lighting Control Solution

Project Example: 4350 sf
Assisted Living Dining
Facility with dimmable
fixtures

A Manual Dimming of
Downlights (halogen or LED)

A Occupancy Control for all
fixtures other than
egress/emergency

A Dimming of fixtures based on
daylight control and time-of-
day

A Ventilation Control based on
occupancy (notinclin $
savings)




Expandable Area Lighting Control Solution

Estimated Energy Cost Estimated Cost for

Savings Controls

A 52% or $2,915 @ $0.12 A For Low Voltage
for an existing 2.4 w/sf digital controls w/
dining room (60w dimming CFL ballasts
halogen downlts) = $6140 equipment

A 47% or $1,366 @ $0.12 cost with preset room
for a new or relighted control
dining room at 1.0 A For Wireless controls
w/sf (LED downlts) w/ dimmable LED

downlights = $ 3380
Including wireless hub
and admin software



Expandable Lighting Control Solution

Vacancy Control
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ge Area Solutions

g 2=
EcoSystame H-Sarias digital
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Large Area Solution for
Partition Mounted Lighting

Project Example: Wireless Partition Mounted Lighting System

A

A
A

A

for Large Open Office Daylit Space

Occupancy Control : 1 underdesk per workstation controls
lighting and dual computer monitors

Dayl i ght Dimming of fixtures wit

The system works best with a dense workstation layout and
at |l east 80 (1 Il amp T5) of I i1ight

Computer monitors plug into OS controlled hub

Estimated Annual Energy Cost Savings (228 workstations)

A
A

36% or $1441 lighting savings at 0.6 w/sf

15% or $2667 computer monitor savings from vacancy
control

Estimated Cost for controls

Control costs not separately identified



Partition Mounted Lighting & Control System




Partition Mounted Lighting Solution

Wireless Hub/
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Large Area Lighting Solutions at National Life of VT
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Large Area Lighting Control

Project Example: Large Open Office Space with Daylighting

Wireless Occupancy Control : For private offices, conference
rooms, and common areas

Dayl i ght Dimming of fixtures within
Photosensors

Manual dimming of private office spaces and conference rooms
Light trimming using wireless dimmable fluorescent ballasts
Programmed time control for hallways and common areas
Equipment Cost was roughly $0.85/sf
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Large Area Lighting Control



