Jump Starting Networked Lighting
Controls Projects in Schools
(NLC In Schools!)
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During the Webinar
Attendees will be muted
Please use the chat feature in the

control panel to submit questions to
LDL staff

The presenter will pause to address
guestions every ~10 minutes

-

\ Please participate in the online pollsj

~

Following the Webinar

Please take the short survey

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

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

J
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https://betterbricks.com/solutions/lighting/luminaire-level-lighting-controls

Who We Work With

End-Use
Customers

Trade Design
Allies Allies
|t takes a villageé
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Core Service

= EDUCATION & TECHNOLOGY

TRAINING EVALUATION

L
2N

TOOLS & INFORMATION ’ -

RESOURCES AGGREGATION
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Quick Instructor Background

A Lehigh University, B.S.

o Computer Science & Business

A Penn State University, Meng.

0 Engineering Management

A Lutron Electronics (PA)

Armando Berdiel Chavez, M.Eng., LC S\,
Technical Development Supervisor o0 Systems Support (Commercial & Resi) 5/"\\5
< lighting’ 0 Sr. Project Coordinator i Commercial LUTRON
‘f( design Inside Sales (Spec to Close)
lab A
A Pearl Street LED Systems (NJ, 72
NY, PA) -

0 Controls & Project Development
Engineer (Retrofit Market)
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Learning Objectives

Understand and apply NLC hardware
and features

Gain knowledge to ask the right
questions to implement common control _.ezm.

strategies in schools
Leverage utility resources

Navigate financial & operational
conversations for NLC projects
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Ti me for a Quick Poll e

V4

Enough about meé

Let 6s tal k about

ﬁlighting design lab




>\

Those smiles

>\

Some good oloLearnin!

>\

Improving quality of life

>\

Enhancing the purpose of the
space
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The How

Reducing
: Energy Bill
Established
: Support
Reducing Structure

Glare and
More Operating
: Purposeful, Hours
Leveraging Flexible
Incentives
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The What

= Line-voltage
wiring
— Low-voltage
wiring
Clear Connect
RF Communication
1
DZ1=
Daylight Zone
&
T ~ 1 ——
e
g | CLAIRTY ™ Pro
Peerless® Light) 3
| | Aol i Mobilefop
= Lithonia Lighting® =z | niignt
0 BLT Recessed Luminaire T
—
Alight® AIR "
[ Adapter .
= - !—‘
1 3
nLight® AIR

PODB Wall Switch

Space Ullization

Edge Application

AV

Lithonia Lighting®
VCPG LED

/
Parking Garage Luminiare ' )

LJE =t ==

Y Lithonia Lighting® < m,
v CLXLED Strip Light Wireless Remote 1 Controller for Wireless Sensors
Lithonia Lighting® O N Each Zone

18G LED High Bay = s

2 Lithonia Lighting®
D-Series LEC
Area Luminiare

SiteView'” Energy Meters
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The Odds Have Been Stacked Against NLC

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

- GND

- ’
Y
ey
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NLCs Today are Smoother and Leverage NEBs

Even though there is still a long way to goé

The Proliferationof FEATURESé

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

€ and so many mor e
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Wireless Protocols with NLC Today

WIRED VS. WIRELESS COSTS
Zigbee

$700 7 -
Bluetooth $600 1~
BLE $500 1°

$400
Enocean 5300 1
Zwave $200 1 _
WiFi il

$0 -
IEEE 802 Wired Wireless
Proprietary
™ Parts ® Re-Paint

Others wLabor ™ Drywall Patching

Mesh

Star

. PAN coordinator
O Full Function Device
@ Reduced Function Device

Cluster Tree

PENETRATION OF RADIO SIGNALS

Wood, plaster. uncoated glass === ===mmmecececccaaaean 90 - 100%
Brick, fiberboard ===eeemeccceccmccce e ————— 65 - 95%
FerroConCrete ==-emmmmmmmmmcmecee mccceeeee———————— 10 - 90%
Metal, aluminum facings =============ceccccccececnunx 0-10%
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The Savings Prospects

U.S. Non-Residential Annual Energy Savings Potential
Based on DOE Stock Estimates and Forecasted Adoption & Efficacy

N
i
o

Networked Lighting Controls
with Aggressive Utility Support

N
o
o

-
=

-
o

=
o
o

Indoor LED Products

Annual Energy Savings (TWh)
o
o

8.0
4.0
Outdoor LED Products
0.0 T CEP— V— P— C— S— S— V——) — — VE— C— S S S V———
A D O DN NS A DO DDA D AN O
NN O Q) 3 > P o> &
D7 DT ADT DT ADT DT ADT QDT ADY ADT AR AR AR AR ADT ADT DT 4D AD

@ Outdoor LED Products M Indoor LED Products 1 Screw Base LED Products
B NLC - Current Path NLC - Aggressive Path

i-n < 7% | ENERGY SAVINGS POTENTIAL OF DLC COMMERICAL LIGHTING
S “. i | AND NETWORKED LIGHTING CONTROLS
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Emerging Tech Non-Energy Benefit Drivers

*Not i n Todayo

. *
Today ; Emerging Scope
E
|
E HVAC/BMS
E Optimization
|
|
| Load
| Shedding
E Space
3 Safety/ Utilization
Ass.i:»? Security Indoor
T Positioning
Track|ng Asset
. |
Fneq;v 1 Management Advanced
COde SaVIng p‘%nerr‘:y Aavdnoed
comp“ance Rebates N';L?DIIOFIHQ Scene Setting
. "
Energy Savings Productivity Improvement
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NLC Terms, Control Strategies, and Other Fun Stuff

' What 6s t h\
difference between
NLC and LLLC?




TomAto i Tomato

A Advanced Lighting Controls

) o » ALC = NLC
A Networked Lighting Controls

""""""

L

Wireless sensors Vive wireless hub l I ;
A - ----- \ !
p Load controllers Er:éé‘::‘ \ : R e Hk
A T _ . _— ~ THE IT CROMWD
” <> BN B = :
A s | » Nhink about the sensor

- i LLLC S itgh, or analog motion
o & =1 sengor with a relay.
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Control Zone / Channel

A A Control Zone is a logical grouping
of luminaires that are controlled
together.

A Generally, the more control zones,
the more flexible the system will be.

A Poor zoning Is the most common
error in controls.
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d d
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Load Controllers

> > D> D

RMJS- 16RCCO1DV B
120 V-~

2 VIV

— . PowPake
o *120/277v~ Praen Ratod |

Controls a Zone of Lighting o ;

Dimming or Relay
1A-20A

Usually 0-10V Flavors for dimming
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Zone Controller / Wall Station

? =

A | ] = L
Line voltage | =8 |

A Low voltage remote dimming ‘ %—J i =

A Networked System e L

A Zones or groups '

A Simple to design

A Easy to understand

A Users like personal control

Courtesy: Lutron, Leviton, Crestron
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Scene / Preset Control (More Complex Wall Station)

> D> D>y D> D

Grouping of zones at specific levels

More complicated

Simply Repeatable

May be confusing

Consider engraving

Courtesy: Lutron, Leviton, Pharos
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High End Trim or Task Tuning

IES Lighting Level Guidelines

IES Lighting Average Maintained Location
Level Guidelines Footcandles (Horiz) (AFF = Above finished Floor)
ATM - walk up (indoar) 20 fc at 3' AFF
Lobby 10 fc at 0" AFF

Teller Window/Writing Table 30 fc at 0" AFF/Writing Surface

General Seating 5 fc at 2' AFF
Lounge/Work Surfaces 10 fc at 2" AFF or work surface
Corporate Office

Workspace 30 fc at 2.5" AFF
Dining (Non-Hospitality)

Cafeteria 15 fc at Tabletop
Coffee Shop 10 fc at Tabletop
Stacks 20 fc at 0" AFF
Reading 50 fc at 2.5" AFF
General 15 fc at 2.5" AFF
Graphite Penail 30 fc at 2.5" AFF
Red Pencil 50 fc at 2.5" AFF
Black Pen 30 fc at 2.5' AFF
Other Pen 40 fc at 2.5" AFF

Lighting professionals specify

conservative lumen packages

A Deliver the target illuminance level
A Reduce glare

A Extend the Life of the fixture

A Save as much as 20-30% of the

energy in a typical system



Motion Sensors -
Occupancy and Vacancy

>\

Auto on
Auto off

D>

May control load

>\

Mounting
A Wall

A Ceiling
A Fixture

Bookcase

A May have some residual angst over
older systems




Sensor Types

A Passive Infrared

A Needs line of sight to work

A Can be wireless -> battery

A Ultrasonic

A Does not need line of sight

to function

A Only wired -> constant power

A Dual Tech

A Little bit of both

Cour

Object

f

Wattstopper, Echoflex, Leviton, Steinel

lig

hting

design

lab



Daylight Harvesting

A Leverage available daylight
availability

A Dim artificial Light

A Comfort in maintaining
appropriate light level

r

A Reduce Glare

A Save Energy

A Commissioning

r

A Pair with motion sensors

Chemeketa Community College Health Sciences Building
SRG

r

A Rows

A Calibration
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Timeclock Programming

T ATET % FIOAM ¥ T -
vive.lutron.com <
< Time Next
> Y kS |
06 58
07 59
08 : 00

< Days Next
| Weekly
There are no dates to Import
< July 2018 >
S M
2
8 9
15 16
2 23
29 30
!l ATAT ¥ 8:30 AM # 100% -
vive.lutron.com (¢
< Select Rooms

Sefect the rooms/areas this event should
include

Conf Room

10 02
ol ATAT ¥ 31 A #1007 w—
vive.lutron.com (V]
< Select Actions

Select the actions this event should Include
ACTIONS

o s

10 min before

5 min before

at Sunrise

5 min after Sunset

10 min after

Select the days of the week this event should occur

() Sunday

(v) Monday

« Tuesday

(v) Wednesday

« Thursday

(v) Friday

Status

Enable ()

Behavior

® Occ/Vac

Vac Only

When Occupied

Dimmable Lights

When Unoccupied

Dimmable Lights

Timeout
1 min

® 15min

5 min

30 min

() saturday

::\\Qlighting design lab




Load Shed / Demand Response

A The abillity to reduce
lighting load by a set
amount when signaled
to do so by others.

A Most NLC Systems
have a DR/ADR setting

according their schedules.

TYPE QUANTITY
Unscheduled; | Negotiated with industries to
STAGE O Agreed avoid subsequent stages
STAGE 1 | Scheduled: | <1000MW to be shed
STAGE 2 zf)’t‘;:;g"d? < 2000MW to be shed
Scheduled;
02 STAGE 3 1S Rt < 3000MW to be shed

VOLUNTARY OR CONTRACTED
EMERGENCY DEMAND REDUCTION

To help balance the demand and
supply of electricity. Demand
Response & Emergency Demand
Reduction customers are called on
to reduce their demand.

04
BLACKOUT

If preventative measures do not
have an effect, it causes the grid to
collapse. This is detrimental to
consumers & suppliers.

01

The demand for electricity is -
high, putting pressure on ON
supply. Emerger ces —' ‘
such as gas and hy ave OFF
been deplet re is an — =
event T

Every effort is made to
avoid this occurance.
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Critical NLC Strategies Compounded

100%

75%

Lighting System Power Use

High end trim: reduces light output to the target levels

Occupancy Sensing: turns lights off when no one is present
Daylight Harvesting: adjusts luminaire output to accommodate natural light Personal Control

kW

50%
6:00 am 6:00 pm
25% Demand Response
kW
B =
6am Qam 12em 3em bem Qrm

6:00 am 6:00 pm

gzﬂ‘lighting design lab




Where do Savings Come From?

A Converting to LEDs What is a Kilowatt-Hour?
A Reduces Wattage

A About 50%-75% reduction
A Adding NLC/LLLC Systems Kwh — KW - W
A Reduces Operating Hours

: - W W, = 2¢0d
A 8760 hours in a year 1. KW= oo \ S608s i

A About 50%-75% reduction

Energy = fower - Time

Medium General Service Downtown Network (MDD)
Jan 2019 | MNewv 2019 | Jan 2020

Per kWh $0.0925 |§0.0919 5 0.0987

Y
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https://www.seattle.gov/light/rates/summary.asp

Did You Knowé NLC & LLLC

BASIC NLC CONFIGURATION

A Luminaire Level Lighting Control (((, O @
A Individually Addressable
A Integrated occupancy and daylight 1 I
sensors Many ]

A Continuous dimming

A Networkable
A Benefits

A Less Components
A Labor Savings

A Simple Configuration
A Future Expandability

A Reconfigurable

1-8 zones possible with

NLC LLLC _ additional sensors

LLLC CONFIGURATION

=y D SO B =D

~. \_/f)

.Q;Q“..;s..s..-_x.

1-8 zone capable
— out of the box

BONUS: Automatically Meets Code
ﬁlighting design lab




2018 Washington State & Seattle Comm Energy Code*

C405.2 Lighting controls. Lighting systems shall be provided with controls that comply with one of the
following:

1. Lighting controls as EpEErﬁE{I in Sections G4ﬂ5 E 1 thrﬂugh C405.2.7.
2. Luminaire level lighting controls{LLECandighting-con s as specified in Sections C405.2.1, C405.2.3

Mnnll:ur u[:cupant ' en Dc[:upled or l.II'Iﬂ[:CUpIE!d mﬂpectwely
Mnn itor ambien

2: Individually Addressable
2.1: Occupancy, Vacancy, Dimming

2.2: Daylight Harvesting, Dimming
2.3 Networkable

z\Elighting design lab




How These LLL Control Methods Work Together

At the room level T Open Office

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

Vacant Space

Lights go to set
level as people
leave, brighter

If occupied

Lights go off

Images Courtesy of Signify
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Poll: What is your take on LLLC Technology?



Pause for Questions

o ;| WHEN YOU DELETE 1

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

3

8 .

3 %

5 ‘ -
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Before Getting These Project Started




Relatively Nearby Regional Resources

A In field / Development Support:
A SCL Energy Specific Questions:

Connect with an Energy Advisor to help you better understand energy options, navigate your choices,
and create a plan that helps your home or business save energy and money. Conservation, energy
efficiency and smart energy choices are within reach.

Call 206.684.3800
Email SCLEnergyAdvisor@seattle.gov

A Best Practices, Mockup, Tools,
Resources, Network

A Your Utility

A Lighting Design Lab

A Integrated Design Lab
A Trade Ally Network NW
A Many Others!

LIGHTING SPECIALIST CONTACT INFORMATION

The NWTAN team of lighting specialists is here to support the Northwest lighting community. Please contact the
specialist serving your geographic region if you have any questions or need information.

WAOEHMGTON. s s s 5o s

JOHN WILMOTH

Northeast Washington

509.342.5217
john.wilmoth@northwest-lighting.org

N\

JEFF ANDERSON

Western Washington

360.707.8950
jeff.anderson@northwest-lighting.org

egional Contacts

)

TRADE ALLY
NETWORK

TRAINING & RESOURCES PROGRAM OFFERINGS ABOUT BECOME A TRADE ALLY

TRAINING & RESOURCES

HVAC

lighting

ﬁlighting design lab




Lighting Audit: Make a First Impression

LED
A Attend LDL Audit & Retrofit Annual kWh Reduction:| 19,783
Class ;) % kWh Reduction (of existing lighting):|  78%
, o . Annual Utility Electric Savings:| $2,461
A Benchmark Existing Conditions Annual Lamp/Ballast Maintenance Savings:| $2,619

, _ Rebate Savings:| $3,500
A Estimate Energy, Labor, Total Savings:| $8,580

Rebate Savings

A Propose Multiple Solutions, __ Upgrade Cost:| $20,000
Estimated Labor Cost| $5,000

Model kWh Savings Net Project Cost:| $25,000

A Lead to Life Cycle Analysis and Simple Payback (years):]  2.91
Non-Energy Benefits

A Tell a Story from Audit to
Proposal

Y

ﬁ;lighting design lab



file://SCLSHARED/SCLSHARED/ORG/CES/Groups/Tech Service/LDL/LDL_Education & Training/LDL_Class Instruction/Classes/2019/108 Promoting Efficiency/Slide Deck/Images/Audit/BOM_19 Univ_Smart Lamps Pilot rev3.xlsx

Not fnAnValueo and not AENngineer. |

A Removes hardware / features Potential Value of Value Engineering Applications

last minute to reduce cost Savings

A Other Building contractors up-
sell

A EC typically down-sell

A True value engin

to up-front cost to reduce life- — _
Mg | Schematic sign nstruction : Opesation
cycle cost ol | Do [ceveopment | oawings | Doamens | COn |
¢ Time When Value Engineering Is Performed 4

ﬁlighting design lab




Cybersecurity Considerations

A Get IT involved ASAP!

A Smart lighting may be a
gateway to attack just like other
building systems.

A Becoming a greater issue &
consideration.

A Recommend having system-
specific network

A Design Lights Consortium

A DLC NLC QPL
A UL-2900

ZigBee gateway

Mesh Network

Elighting design lab



Design Lights Consortium

Home

Insert

H =

Draw

Page Layout

Data

Rewviaw

i

View

Help

BLUEBEAM

Power Pivot

DLC_NLC-QPL-v3

~
..-"-] Tell me w

- Excel

B C D E L] AL AW AZ Bl BM BR BU oG oG a cl CK o o DE DH EB EW EZX FE
5 R o o k| b
Sho | Sllnl Sho Sho 5huw| Show Sho Sho Sho ‘ Sho Shnw‘ Sho Sho Sho Sho Sho | Sho Sho ‘ Sho | Sho ‘
Individual
Oceup- Daylight Colar Lusrminaine Contin- User External | Remote | Emergency
Interior /  Sum- ancy Traffic Harvest / |High-End | Sched- Personal Demand  |Plug Load | Changing / Address- | LLLC Luminaire | uous Dim-| Inter- Control Energy Systems. Diag- Lighting Cyber-
Company Brand System Exterior  mary | Network | Sensing Sensing | Photocell Trim uling Control Response | Control Tuning Zoning ability Level Lighting ming face |Persist-ence| Moniter | Integrat- | nostics Document- security
Control fon ation
1 . - - - - - - - - - - - - - - - - -
Acuity Brands Acuity Controls XPoint Wireless Intericr fes Yes Mo Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
|
Acuity Brands Acuity Controls nLight AIR Interior Yes Yes Mo Yes Yes No Na No No Na Yes Yes Yes Yes Yes Yes No Ne No Yes Yes
5
Acuity Brands Acuity Controls nLight Interior Yes Yes Mo Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
1]
Autani, LLC Energy Center Energy Center Interion Yes Yes Wi Yes Yes Yes Yes Wi Yes Mo Yes Yes Mo Yes Yes Yes Yes Yes Yes Mo Mo
7
Autani, LLC Energy Center Energy Center Exterior Yes Yes Yes Yes Yes Yes Yes Yes No Na Yes Yes No Yes Yes Yes Yes Yes Yes No No
]
Avi-on Labs, Inc Avi-on Proline Avi-on Proline Intericr Yes Yes Mo Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Mo Yes
]
e EJ_stErn Cortet Cortet Interior fes Yes Mo Yes Yes Yes No Mo Yes No Yes Yes Mo Yes Yes No Mo Yes Yes Mo Mo
Laboratories
10
11 Cree, Inc SmartCast Wireless|  SmartCast Wireless Interion Yes Yes Mo Wes Yes Mo No No Mo Yies Yes Yes Yies Yes Yies Yes No Mo Mo Yies Mo
Crestron g
Electronics Crestron DAL Crestron DAL Interior e Yes Mo Yes e Yes e Mo Yos Yas fes Yos Mo Yes Yes No fes Yo Yes Yas Mo
12
Crestron - - :
Electronics Crestron Z0m™ Crestron Zom™ Interior fes Yes Mo Yes Yes Yes No Mo Yes No fes Yes Mo Yes Yas Yes Mo Yes Yas Mo Mo
13
Current by GE | Daintree Enterprise ControlScope Interior Yes Yes Mo Yes Yes Yes Yes Yes Yes No Yes Yes Mo Yes Yes No Yes Yes Yes Yes Yes
14
Digital Lumens Digital Lumens SiteWorx Tune Interior Yes Yes Mo Yes Yes Yes Yes Mo Mo Mo Yes Mo Yes Yes Yes Yes Yes Mo Yes Yes Mo
15
Eaton LumaWatt Pro 10T System Exterior Yes Yes Yes No Yes Yes Mo Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes No
16




Understand Code Reqguirements

TABLE C405.4.2(1 TABLE C405.4.2(2
INTERIOR LIGHTING POWER ALLOWANCES: INTERIOR LIGHTING POWER ALLOWANCES:
BUILDING AREA METHOD SPACE-BY-SPACE METHOD
A — LPD (wifth) LPD (witth) COMMON LPD (wif)® | LED(afee
A When does Code A | 2 Building Area Type |50’ 506 |aner Jan 1 2018 SPACE-BY-SPACE Before ‘After
" TYPES? Jan 12018 Jan 1 2018
Automotive facility 0.64 0.58 Computer room 137 3
e Convention center 0.81 NE] Dining area
A LDL 2018 COde U pdate ! Court house 0.81 73 In a penitentiary 0.77 0.69
Dining: Bar lounge/ In a facility for the
. leisure 0.79 0.71 visually impaired (and not N
- — used primanly by the 1.52 132
A LPD pushes LED Savings 065 v
food 0 2 barl eis
Dining: Family 0.71 0.64 dl;l[:lng rlounge orfelsure 0.86 fiYei]
A Control Implementation Doy = ooy dmgres |07 a
p Exercise center 0.67 0.60 Otherwise 0.52 047
R - Fire station 0.54 49 Electrical/mechanical 0.76 0.68
e q u I re I I l e nts Gymnasium 075 68 Emergency \.'c-hicle pgarage 0.45 0.41
Health care clinic 0.70 70 Food preparation 0.79 S
s . — Guest room 0.38
A Motion Control Hospial ou 08t | [Feboroy
Hotel 0.70 0.63 In or as a classrooms 1.02 0.92
, Library 0.94 .85 Otherwise 1.45 131
A Dayllght LIGHTING POWER ALLOWANCES
—pe. DiNING School Office Warehouse

>\

Lighting Reduction (Dimming)

Local Control o \

Time Clock Control ' —

>

A kWh Savings 10% below Code
Impact Incentive '_‘r‘['f?“‘b EEZ:’ OR 2015 1ECC CA (2016) _IUFD\F A SEATTLE
=

glighting design lab



> > > >y D> D

Implementersi Lever age

Quoting tools
Project Development tools

One lines with Packaging

Room Packaging

Pre-Pairing

Pre-Commissioning

Partner 0s Pr oc

Industry

4. Knowledge S

Technical
Advisory

1 Territory Rep

sssssss

Regional Image by Lutron
Operational

Knowledge

s |

Elighting design lab



https://www.lutron.com/en-US/Pages/PromoPages/quickestimatedesignassistant.aspx

Benefits of plugging in to your Territory Utility

A Investment on innovation and
energy efficiency

A Customer and technical
support on specific projects

A Or access to resources for these

A Access to tools and resources

A Access to programming

Elighting design lab




Program Design Considerations: Savings & Incentives

Regional Technical Forums: NoR
Example of prescriptive savings in Residential Lighting Retrofits protocol
CI t y L I g h t 6 S I | g h t I g Dictionary

. Arranged or existing
for the present, possible

Search for a word

Spi‘_ce Use Nfit;\ﬁirrlfgd Lebifnﬂ?gaﬁiieng © provisional 14 he changed later
ype Controls Controls
Break Room 40% 50% Simplity Approach: /
A prescriptive savings
Classroom 25% 25% A prescriptive incentives
Hallway 40% 50%
Lobby 40% 50% Right -Sized Incentive
The Loo 40% 50% & $50-75 incentive bonus d
Warehouse 40% 50% In addition to performance savings!

And so on and so forth@é
ﬁlighting design lab



https://rtf.nwcouncil.org/standard-protocol/non-residential-lighting-retrofits

City Light NLC $50/Fixture 2020 Requirements

‘ A DLC NLC QPL System ®A TLEDs

A Programmed HET, Occupancy, A Fixtures under 20W

Daylight Harvesting A HET under 20W = prorated $50
A Min (2) Zones per 300sqft incentive

A Pre-Install
A SOO
A Floor Plan

A ,Post-lnsta” qui Seattle City Light
A As Builts

A Site Visit CUSTOMER ENERGY SOLUTIONS
PROGRAM REQUIREMENTS

Commercial and Industrial Retrofit Program El ighting design lab



https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf
https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf
https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf

Select all benefits of a Lighting Audit



Pause for Questions

NEVER ASK

1 A QUESTION

IF YOU DONT THAT'S
WANT TO WHY I
HEAR THE NEVER

z\Elighting design lab




Light & Health 101




Tunable White, Circadian Lighting

Specific color tuning adjusting FEEEE
the correlated color =
temperature / SPD along the
black body radiator curve.

Meant to affect mood or
alertness.

Circadian lighting

Light & health ongoing
research

z\Elighting design lab




Key Light Stimulus Variables for Circadian Entrainment

A Circadian Entrainment
A Intensity
A Distribution
A Spectral Power Distribution
A Duration i Dose
A Timing
A Photobiological History
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Intensity

A How much light is
Incident on the eye

A Lux

A Typically measure at
seated eye height for
most environments
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Distribution

A Direction of light matters

A 90 degrees from nadir and
higher

A Think about blues sky light

--._____ﬁ_______-__ 80" above nadir '
80" above nadir i

nl-
{nadir)
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Spectral Power Distribution

Daylight Incandescent Fluorescent
100+ 100+
A What wavelengths o0 o0-
. a B § -
are present in the g 2
. & - R
light source -
A Heavy reliance on “ o & @ %0 BN
wavelength (nm) wavelength (nm) wavelength (nm)

blue wavelengths ficdocen Socivikiie LED Warm White LED

4 . . 100 4 100+
A Research is showing s o
this may not be as § 60 T
Important as thought &« s 401
20 20

A NOﬂ-VISUﬂ' 400 500 600 700 3 400 S00 00 700

photoreceptors SNSRI wavelength (nm) wavelength (nm)
(IPRGC) benefit from
SPD
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Duration - Dose

A How long are you subjected to
the light stimulus?

A At what intensity was the light
stimulus?

A Both matter

Courtesy of Signify
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Timing

..........................
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..... (I red
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'''''''' \ '._'.“‘ M i\l
A What time are you subjected to - ~

the stimulus? " = e

A Resetting the circadian clock at w | — —
5:30 pm may not be the best
choice for day active workers.

A What about for students?

A ~8ami ~3pm
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Photobiological History

A The patterns of light exposure
during the day and over time
matter

A Intensity ranges may be critical
over time

A How does this effect shift
workers?

Elighting design lab



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

O O O 0O

WALL-MOUNTED
CONTROLLER

A Study Conclusions

O 0O 0O D4

/MASTER SWITCH WHITEBOARD

O OO 0O

How am | feeling? How is my energy level?

32% Power On
(Defauit)
47%
m\ 11 IIJI UvCTu vvuUI NI Iy CUIIUILIVIIOD
and learning environment for ey
teachers and students Wy Caim
Screens Energize

1% 3%
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https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf
https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf

Lighting Controls to the Rescue

>\

Intensity

>\

Distribution

>\

Spectral Power Distribution

Duration T Dose

>

Timing

>\

Photobiological History

>\

If only we had a convenient
means of manipulating most of
t hese variabl esé.

YN,
TUNABLE
. WHITE

ﬁ
Ty

S STANDA,

RD!
PHiLips i

Courtesy: Signify, Eaton
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Select variables that affect Circadian Entrainment



Pause for Questions

| § §

ARE THERE ANY | wHyDO :|  IF SOMEONE GIVES
QUESTIONS? FEEL  |Z| GHOSTS {] YOU A WEDGIE AT THE
FREE TO ASK ANY— 8] “Lave :| MOMENT YOU DIE, WILL

THING AT ALL. § CLOTHES? | YOU HAVE IT FOR

g : ETERNITY?

; :

g

3 5

§ g

2

(=] o
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NLC Implementation & Applications

MOZART




Stairwells and Corridors and Garages

A Each space shall have one or
more Load Controller and
Sensor

A Automatically reduce lighting
power by not less than 50%
when vacant for 15 minutes (30
for Garagesé or refer toc

A Restore lighting to full or a
higher level (50%+) when
occupants enter the stairway.
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Stairwells and Bi-Level Dimming

=

-
|
|

el T NLC + LLLC
i | EEIH&E ~ Approaches

Separate Corner Mount
Sensors

= Line-voltage
t"'j wiring

ENERGY SAVING MODE [l T TELER 2P M.z

Standby mode when not occupied

A finor cross-section i shown. One fidure per landing is suggested.
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Corridors

A Some hallway sensors can
have coverage beam of
1500 ft

A Hi-Low
A Manual control optional

LLLC Benefits in L-Shapes!

Y
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