Better Buildings Webinar Series

We'll be starting in just a few minutes....

Tell us...

What topics are you interested in for future webinars?

Please send your response to the webinar organizers via the
guestion box.
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Developing Innovative,

Replicable Solutions
with Market Leaders
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Making Energy
Efficiency Investment
Easier

» Better Buildings
Solution Center

» Financing Navigator

» Improved Data
Consistency and
Access

» Better Buildings
Energy Asset Score

» Home Energy Score

» Tools for Industrial
Energy Management

Expanding
the Workforce

» Better Buildings

Workforce Guidelines

» Industrial Energy
Management
Workforce
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Presenter
Presentation Notes
If you’re a part of NEEP’s great work you know there are many barriers to better energy efficiency. Building owners and operators often do not prioritize energy efficiency as a major cost-saving measure or integrate it into organizational planning. Stakeholders also cite a lack of reliable information as well as landlord and tenant behaviors that are at odds with efficiency goals and create split incentives, as real challenges. There is also the need to expand, better train and certify the workforce that carries out this work.

This is where the Better Buildings Initiative fits in.


Better Buildings launched in 2011 with a goal of dramatically improving the energy efficiency in the commercial, industrial and residential sectors by 20% over the next decade. Through Better Buildings, DOE supports the effective use of financing, corporate leadership, state and local actions, workforce development and efforts to deliver better information to the marketplace about the value of energy efficiency. 


Here’s a guide to the Better Buildings ecosystem. Within each bullet listed here there’s a whole team behind it working on a robust program. We break it out into four pillars with the goal of transforming the market and accelerating investment in energy efficiency. I’m mostly going to focus on the two pillars at the top of the graphic – developing replicable solutions and making energy efficiency investment easier. 

Organizations are partnering with DOE to not only set an aggressive goal of 20% energy savings over a decade portfolio wide, but also are willing to share their successful strategies with the marketplace. That is a key aspect to this partnership: the willingness of these organizations to be transparent and to share information, practices and strategies with other organizations. 


There’s also the Better Plants program for anyone going to an industrial site: 
The Energy Department, through the Better Plants program, is working with approximately 200 industrial organizations, representing close to 3,000 industrial facilities and about 12 percent of the total U.S. manufacturing energy footprint. 

Manufacturers participating in Better Plants sign a voluntary pledge to reduce energy intensity by 25% over ten years, or an equally ambitious level for their sector. 
 
Better Plants Partners have saved about $3.1 billion in energy costs and approximately 600 TBtus, cumulatively since the start of the program.





K-12 School District Facilities in the U.S.

CHALLENGE

= > 50 million students

= ~ 130,000 school buildings

= 1,000 hours and 200 school days
= Utility expenditures ~ $10 billion

OPPORTUNITY

= Manage energy costs and
maintain healthy learning
environments

» Leverage STEM academic
requirements, learning labs

= Redirect utility expenditures back
Into the classrooms

Better
Buildings
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Today’s Presenters

_

Tracy Beeson Pacific Northwest National Laboratory

Robert Davis Pacific Northwest National Laboratory
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Webinar outline

= Qverview of new K-12
Lighting Toolkit

= What is tunable LED
lighting (and why
should | care)?

= Pilot studies with
tunable LED lighting in
K-12 Classrooms

7

FBetter
4 Buildings




Solutions Center

= An abundance of resources
= Search by technology
= Help to overcome batrriers

= Find Promising Solutions
= Buildings by size
= By location
= By sector

= Financial options and planning
= Successful project showcase
= Analysis tools

= Accelerators

= Toolkits

https://betterbuildingssolutioncenter.energy.gov
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Buildings’
LL5. DEFARTMENT OF ENERGY

LEARN MORE

SOLUTIONS PROGRAMS & PARTNERS SUMMIT & SWAP

Find solutions shared by Better Buildings partners to bolster their bottom lines, advance technology innavation, create jobs, and spur energy
efficiency investments. Search for salutions by keyward or topic.

% [ Barwier | [ suiomcsize | [suiomcTvee | [ Locamion | [ rarmers | [ secToes | [ solumonTE | [ TECHNOLOG

TOOLKITS

Commercial PACE;Einancing for

Resiliency
Upcoming ENERGY STAR Portfolio
Manager Updates

Introducing the Better Buildings Financing
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ldentifying Resources

= Needs specific for schools = Challenges specific to schools
= Dynamic use of spaces = Dimming and controls
= Maintenance = New science on light and healthy

environments

Scheduling of upgrades
= Financing options

= Time of use

9
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K-12 Lighting Toolkit

= Case Studies
= Design Guides
= Fact Sheets

= Reports

= Specifications
= Videos

= Webinar

10
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Case Studies

= Highlight actual projects

= How other schools
approached challenges

= Specific Solutions

BLFARTMERT

SSL DEMONSTRATION:
Wall Washers at
the University of
Maryland

INSTITUTIONAL-LEVEL ADAPTIVE CONTROL
SYSTEM FOR EXTERIOR LIGHTING

Networking luminaires at the University of Califomia, Davis

CLTC and Lumewave, Inc. developed the Institutional-Level Adaptive
Cantrol System far Exter hting, an easy-to-intograte AF network
that offers streamlined co of a facility’s various exterior luminaires,
regardless of fixtura type or application.

Each bi-laval pathway fixture has a wireless contraller and occupancy
sensor that accurately determines an oceupent’s direction of trevel,
¢'s nedad, lor only as long a5

delivering full light autput where and whe
t's needed. The result is o smart, dynamic lighting systes that impraves
safoty, anargy savings and maintenance foaturss.

G Dovis received a best-practice award for lighting at the 2013 Galifarnia
her Education Sustainability Conference (CHESCI, recognizi
UC Davis’ innovative adaptiva control system for exterior lighting.

FEATURES:
+ Ensy-to-integrate RF network
+ Compatibbe with neerly all exterior light fixtures and applications

+ Fixture-integrated occupancy sensors enable accurate
network response to an accupant’s path of travel

Finture-leve| disgrostics allow for enhanced maintenance strategies

CLTC.UCDAVIS.EDU - LUMEWAVE.COM

modules dissipated much less heat than
the halogen lamps.

SOLID-STATE LIGHTING

Exterior view of the University of Maryland Clarice Smith Performing Arts Center.
The varying shapes and sizes hint at the diversity of the interior spaces.

Nothing to Mock At

In the spring of 2014, UMD facilities
management considered all known LED
alternatives, but there were limited LED
wall washer options available. One
significant consideration was whether
the fixtures would fit into the existing
openings in the drywall ceiling, because
any additional work done 10 the ceiling
would add to the project’s complexity
and overall cost. A solution that could
work for both the small and large wall
washers was also a priority. The options
were narrowed down to two that were
considered financially feasible and were
then mocked up: a complete LED wall
washer and a retrofit of the internal
components of the existing wall washer
with an LED module. The mockup

provided an opportunity 1o visually
evaluate light distribution (on the wall
and floor), glare, color, dimming
behavior, and flicker. Many of these
factors were unfavorable for the LED
wall washer, while the LED module cost
less, delivered the desired quality of
light, was easier to install, and was
selected by UMD as the best solution—
with the approximately 80% encrgy
savings over the halogen wall washers
viewed as an added bonus,

Wall washing is one of the more difficult
lighting applications, for two reasons:
first, because any change in color is
easily noticeable when illuminating a
plain, smooth wall, thus making color

; i : :
and second, because a frequent goal of

LED modules in existing wall washer housings. The left image is a side view of a large
‘wall washer housing with two LED modules, and the right image is a front view of a
small wall washer housing with one LED module.

BUILDING TECHNOLOGIES OFFICE
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Design Guides

= Design considerations B =

ROOM CHARACTERISTICS

Length: 140
Width: 120
Height: 30' Open Ceifing
Reflectivity:
Ceiling =50%

Walls = 50%

= Guidance for specific
applications

Advanced Energy Desige Guide
for K=12 Schoal Buildings

control sys
o be used for

Dimensions: Various

Optics: Narrow Distribution
Light Source: High Output LEDs
CCT: 4000K

CRI: B0

Lumens: 40,000-44,000 Delivered
Depreciation: 0.85 @ 50,000 brs. options allow for int

Rated Life: 100,000 hrs. emargency lightin dimming.

solutions/approaches

In this application the emphasis is not only on appropriate horizontal

% lighting
= g design

NORTHWEST
lab LIGHTING NETWORK

| www.lightingdesignlab.com | www.nwlightingnetwork.com

12
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= Compilation of potential
Issues

= Provides multiple paths to
solutions

= Application-specific
guidance
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Lighting for Schools

James R. Benya, PE
Benya Lighting Design
December 2001

in designing and operating schools. Until the

1950s, natural light predominated as a me:
illuminating most school spaces. Classroom desig
based in large part on time-honored relationships
between window sizes and room dimensions. As ¢
power costs declined and designers began to taki
advantage of the increased flexbility provided by 1
lighting, daylighting took a secondary role. Now, h
energy efficient windows and skylights and a rene
recognition of the positive psychological and phys
cal effects of daylighting (Heschong Mahone Grou
allow a healthy and economical mix of natural an
tric illumination in new and renovated schools.

! ighting is and always has been an impartant

Responsible Daylighting
Simply adding windows or skylights to a classroon
necessarily responsible daylighting. Poorly desigr
lighting, as with poorly designed electric lighting, /
create visual discomfort and disabling glare. Incot
placed can ol sola
Eain, causing discomfort and increasing ventiatio
air conditioning loads and energy use.

Building Technologies Office
SOLID-STATE LIGHTING TECHNOLOGY FACT SHEET

the electricity use ina
the workharse
t

Introduction

‘Three primary LED optioms exist for upgrading lighting systems
that use fuorescent wroffers: replacing the Auorescent lamps with
LED replacement lamps, replacing the Auorescent lamps and
oﬂmr]ummnul: companents with an LE:.D mmﬁt ki, and replac-
ing with n designed
wnh I..I:D light sources. Selecting the bcsI option for an instal-
Intion depends on the current Inmp and ballast types and the
condition of the fluorescent troffes luminaires, the desired

of the upgraded lighting system, the

Good daylighting design requires
ing's local climate and use pattems and the Iucaw
placement, and shading of windows and skylights
tive to their solar ofentation. A good daylighting
provides:

« balanced, diffuse, glare-free daylight from b
more directions;
« sufficient lght levels for the tasks in the spe
= gperable shading devices to reduce light int
for audi al and wol
= windows for interest, relaxation, and commy
tion with the outdoors; and,
= exterior shading devices as needed to mini
sodar heat gains during the cooling season.

National Cloar

1080 Wemont Aenue, NW, Safe 700, Washington, D.C 20005~

accessibility of the cedling plemam, and the initial and ongoing
wconomic goals for the upgrade. This fact sheet provides guid-
ance on the varicus factors to consider when deciding on an
LED upgrade for a fluorescent system.

System Factors to Consider

An evaluation of LED upgrade options includes assessing

the system costs and the effects on the lighting system perfor-
mance. Table | summarizes a number of the key factors, and
the u\ompalﬁlng bext explains those factors. The column head-
ing Lamps refers to LED replscement lmps; the heading Kirs
refirs to LED retrofit kits; and the heading Luminaires refers to
new LED luminaires. For esch of the three LED upgrade options,
the table provides a coloe-coded identification of whether a factor
is favorable for the related LED option (green circle), whether
there may be reasons 1o exercise caution based on this factor
(yellow triangle), or whether there may be significant barriers
0 implementing the related LED option based on this factor
{red squurc). Note that the performance af the products avil-
abie within each aof the LED apeions varies and each individual
product must be evaluated an its own merits,

Initial Costs

Exuipment Porchase Casts

LED replacement lamps often provide the lowest cost option in
terms of purchasing the LED components. The cost of LED
retrofit kits {4 usually more than replacement lamps, and pur-
chasing new LED luminaires usually is the highest cost,

Installation Labor Costs

Replacement lamps that simply snap imo the existing Auores-
cent lamp sockets provide the lowest labor costs for installation.
However, some products murketed as replacement Inmps require
further moxdifications fo the luminaire, and will have labar costs
similar o products marketed as retrofit kits. Labor costs for
inatalling retrofit kits are generally higher than those for replace-
ment lamps, and depending on the extent of the luminaire
modifications required, may approach or even exceed the Labar
costs for installing new LED luminaires. Labor costs foe

ment lnmps and retrofit kits are sometimes anderestimated, sm.h
ns when the electrician must perform additional wiring modifica-
tions and component removal. Some older systems have ballasts
thas contan PCBs, a hazardous substance that requires proper
hardling and dispesal,! which can add to the installation costs,

LUMINAIRES

1)

it costs |

L]

@

Besmng ot :
Curent ight
i
® ®
Diming bt hd
rendrea
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Introduction

Three primary LED options exist for upgrading lighting systems
that use fluorescent wroffers: replacing the floosescent lamps with
LED replacement lamps, replacing the fluorescent lamps and
other luminaire comy ts with an LED retrofit kit, and replac-
ing the fluorescent luminaires with new luminaires designed
with LED light sources. Sclecting the best option for an instal-
lation depends oo the current lamp and ballast types and the
condition of the fluorescent troffer luminaires, the desired
photometric properties of the upgraded lighting system, the
accessibility of the ceiling plenum, and the | and ongoing
economic goals for the upgrade. This fact sheet provides guid-
ance on the various factors 1o consider when deciding on an
LED upgrade for a flucrescent system,

System Factors to Consider

An evaluation of LED upgrade options includes assessing

the system cosis and the effects on the lighting sysiem perfor-
marsce. Table | summarizes a number of the key factors, and
the accompanying kext explains those factors. The column head-
ing Lamps refers to LED replacement lamps; the heading Kits

Building Technologies Office
ENERGY SOLID-STATE LIGHTING TECHNOLOGY FACT SHEET

Installation Labor Costs

Replacement lamps that simply snap into the existing fluores-
cent lamp sockets provide the lowest labor costs for installation.
However, some products marketed as replacement lamps require
further modifications to the uminaire, and will have lsbor costs
similar to products marketed as retrofit kits. Labor costs for
installing retrofit kits are generally higher than those for neplace-
ment lamps, and depending on the extent of the laminaire
modifications required, may approach of even exceed the Lsbor
oosts for installing new LED luminaires. Labor costs for replace-
ment lamps and recrofit kits are sometimes underestimated, such
as when the electrician must perform additional wiring modifica-
tions and compenent removal. Some older systems have ballasts
that contain FCBs, & harardous substance that requires proper
handling and dispasal,' which can add to the installation costs.

FACT SHEET: Upgrading troffer luminaires to LED

Table 1. System factors to consider for LED upgrades.

SYSTEM FACTORS
TO CONSIDER

DESCRIPTION

LAMPS

KITS LUMINAIRES

Initial costs

Equipment
purchase costs

Installation labor
costs

Safety
certification costs

Operating costs

Energy costs for
equal light output

Replacement
costs over system
life

refers o LED retrofit kits; and the beading L % refers to
new LED luminaires. For each of the three LED upgrade options,
the table provides a color-coded identification of whether a factor
is favorable for the related LED option {green circle), whether
there may be reasons to exercise caution based on this factor
(yellow triangle), or whether there may be significant barriers
io implementing ihe related LED option based on this factor
(red squazch. Mote that the performance of the products avail-
ahle within each of the LED aptions varies and cach individual
product must be evaluated on its ewn merits,

Initial Costs

Equipment Purchase Casts

LED replacement lumps often provide the lowest cost opticn in
terms of purchasing the LED components. The cost of LED
retrofit kits is usually more than replacemnent lamps, and pur-
chasing new LED luminaires usually is the highest cosi.

Current light

Acceptable;
should not be
reduced at all

sovmeions | @ |
Invtisd couts _;‘;;:;: & ]
[ Salety | | [ .
centication costs
m kel
Operating ceaty | - -
Acceptabie. Fowd
Cuertighy | MO ORI N | 1 |
et Suctions of i
ooy | @ | @ o
e e ® o o
g p—
e | W

Yes, dimming is
required

levels
Reductions of 10%
or more are okay . ' .
No, dimming is
Dimming not required . . .
required .
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Reports

Technical
= Vast level of detall
= Research-oriented

* Facts to support why we

ENERGY |5

GATEWAY

Demonstrations

Pedestrian Friendly
Outdoor Lighting

“Pacific Gas and Electric Company

. . . - versity of Callfornia - Davi
consider investing in the -
repared for:
upgrades and work that is ot ot g -
Office fficiency and
Renewable E
d J.5. Depar f opright, 707 o Car | rights reserved
O n e Prepared by:
e
15
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Specifications

= Technical documents Qe gs

= Sets high standards _ .
High Efficiency Troffer

Performance Specification

Version: 5.0

= Provides guidance on B s m=man
performance characteristics

Tre LS. Department of Energy’s (DOE) Better Buildings Alliance (3BA) has developed this specification far the perfarmance characteristics of high-

efficiency lighting treffers. The purpase of the specification is to provide a description of requirements that will result in energy savings for troffers,
reliable performance, and energy cost savings. It alsa includes options for additional requirements such as emergency lighting, dimming, and
controls. Tnis specification was develcped through collaboration with Better Buildings Alliznce Lighting & Electrical Team members and with input
from manufacturers and other interested parties.

Attachments: BEA High Efficacy Troffer Specification Vé wipdf
Publication Date: Fri, 2017-01-20

16 Resource Type: Spesificaticn
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Videos

: : : LEDs Go Ivy League: Princeton University
= Summarizes projects in a and DOE GATEWAY Demonstrations

more visual way

vy League: Princeton UNVEFSII}‘ and rations
= -
] E a S I Iy S h a r e d LEDs Go Ivy League:$lin.:“nivemity and DOE GATEWAY Demonstrations

= Generally less technical

View the video about LED lighting at Princeton University, which has dramatically reduced energy
costs in a number of installations around campus. William Evans, electrical engineer, describes the

17
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Webinars

n California Lighting
Technology Center Who We Are  Focus Areas  Affiliates  Publications News & Events

= Summaries from experts

Educational Video Series: Lighting Controls Technologies &
Requirements

= Dynamic discussions

= Provides additional
resources, considerations,
and avenues for additional
exploration T e

The California Lighting Technology Center (CLTC) at the University of California Davis

= collaborated with the California Energy Commission to provide this educational video series
in support of the 2016 Building Energy Efficiency Standards (Title 24). Sensors and controls
can achieve significant energy savings by automatically adjusting lighting based on time of
TAGS day, available task needs, daylight, occupancy, and electricity supply or cost.
This video series provides an overview of available control strategies and how to integrate
18 Codes & Standards Indoor them into a space to meet and exceed code. Topics covered include technology-specific

U.5. DEPARTMENT OF
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Energy efficient lighting

<+ Fluorescent lighting saved energy and money . . .

) =
BUT
 Mediocre color quality
 Difficult to dim
* Flicker, buzz
 Warm up time

e Static color
 Mercury

b

Better EEEEEEEEEEEE
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Energy efficient lighting

LED lighting saves energy and money . . .

e Good color quality
 Easytodim

e Instant on
 Tunable color
 NO mercury

e Better for learning??

Better U.5. DEPARTMENT OF
zBuiIdings ENERGY



What Is tunable LED lighting?

Fluorescent — 3800 K

360 410 460 510 560 610 660 710 760
Wavelength

22
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What Is tunable LED lighting?

Tunable LED System

6500 K

/4300 K

2700 K

1 ! Il Il Il Il } }
| | T T T T T T |
360 410 460 510 560 610 660 710 760

Wavelength

Ability to vary the spectrum and intensity of light

23
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Why use tunable LED systems?

Circadian

DDDDDDDDDDDD



Why use tunable LED systems?

Behavioral cues

Circadian
A\eﬂness

DDDDDDDDDDDD



Why use tunable LED systems?

Behavioral cues
Preferences

Circadian Afmos,ahe,,e

DDDDDDDDDDDD



DOE GATEWAY Pilot Studies:
Carrolton TX & Folsom CA

U5 DEPARTMENT OF U.8. DEPARTMENT OF

ENERGY ENERGY

Office of Evaluating Tunable Lighting in . Tuning the Light in Classrooms:

ENERGY EFFICIENCY & ENERGY EFFICIENCY &
RENEWABLE ENERGY Classrooms RENEWABLE ENERGY Evaluating Trial LED Lighting Systems in Three

Classrooms at the Carrollton-Farmers Branch

Trial LED lighting systems in three classrooms in the Folsom Independent School District in Carrollton, TX

Cordova Unified School District
Prepared for the U.S. Department of Energy
Solid-State Lighting Program

September 2017

September 2018 Prepared by Pacific Northwest National Laboratory

@® SMUD

SAcuityBrands.

@ fb
FINELITE (CIK i
Better Lighting Achieve more.
27
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Carrollton-Farmers Branch Schools

1: FULL - All 100%

2: AV - Front Off,

4200K
Room 40%

3000K 3: PRESENT - Front

100%, Room 60%

3500K

4: ALL Dim 10%

5000K

UP / DOWN -
Change all by 5%
each click

Better U.5. DEPARTMENT OF
zBuiIdings ENERGY



Tunable spectrum LED lighting

5000 K

=
(=)
o
0
—
)
o
o
S
X

4200 K

0.003

Spectral Irradiance {(W/m?/nm)

o
(=]
=]
)

0.001

0.000
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Folsom-Cordova Unified School District

Fluorescent — 3800 K

360 410 460 510 560 610 660 710 760
Wavelength

31
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Folsom-Cordova Unified School District

SCENE
C O N T R O LS Whiteboard

General
AV Mode

Screens
Energize
Calm

Sensor Override

32
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Folsom-Cordova Unified School District

SCENE . SLIDE
CONTROLS Whiteboard CONTROLS
General General room intensity
AV Mode
Whiteboard intensity
Screens
Energize

Color tuning of all fixtures
Calm

Sensor Override

33
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Folsom-Cordova Unified School District

Tunable LED System

6500 K
/4300 K
2700 K
3%0 4i0 4(%0 SiO 5%30 62[0 GéO 72[0 760
Wavelength
34
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Energy use for lighting during a typical day

Intensity - Fluorescent ~=Energy - Fluorescent
100 -+ 12.0
10.0
- 75 =
S =
-
= / 80 =
Q o
: <))
v
2 'z
50 60 =2
(v
2 2
> o
Iﬁ u
v
>
c ot
2 4.0 %o
c Il c
S i =
+ 2.0
12:00 AM 6:00 AM 12:00 PM 6:00 PM 12:00 AM
. Time of Day
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Energy use for lighting during a typical day

Intensity - Fluorescent Intensity - LED
==Energy - Fluorescent ==Energy - LED
100 + 120
- 10.0
- 75 =
o
g 2
: S
o Q
S £
w50 - =60 g
o o
= S
v
>
= .
3 4.0 %o
c c
- Uy S
- 2.0
12:00 AM 6:00 AM 12:00 PM 6:00 PM 12:00 AM
Time of Day
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Folsom-Cordova Unified School District

Last day

School Year

¢

of 2017 First day of 2018 Last day of 2018

LED System |
Installed, Color !
Disabled :

|
I

School Year School Year

¢

Control

Logger

Color Enabled Installed
® &

P e Y

Jan-17 Apr-17

Energy Metering by Cadmus

Light Logging by Cadmus _

Teacher Surveys (Weekly)

37

student surveys (Daity) <

Oct-17 Feb-18 May-18

Cadmus Memo #1

Better
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Classroom Outcomes in GATEWAY Pilot Studies

= 45-60% energy savings based on power reduction
» Deeper savings due to controls / dimming (>70%)

38
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Classroom Outcomes in GATEWAY Pilot Studies

= 45-60% energy savings based on power reduction
» Deeper savings due to controls / dimming (>70%)

= Color consistency between fixtures & over dimming range was very good

39
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Classroom Outcomes in GATEWAY Pilot Studies

= 45-60% energy savings based on power reduction
» Deeper savings due to controls / dimming (>70%)

= Color consistency between fixtures & over dimming range was very good

= Lighting used by teachers to provide behavioral cues
* Increased student engagement; improved the learning environment
* FCUSD included two classrooms with ASD students

40
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Classroom Outcomes in GATEWAY Pilot Studies

= 45-60% energy savings based on power reduction
» Deeper savings due to controls / dimming (>70%)

= Color consistency between fixtures & over dimming range was very good

= Lighting used by teachers to provide behavioral cues
* Increased student engagement; improved the learning environment
* FCUSD included two classrooms with ASD students

* One teacher credited the lighting with “keeping me from retiring”

41
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Summary

LED lighting systems can offer significant
energy and economic benefits to schools

= Dimming & scene control of LED lighting __ . T
can produce even deeper savings P ety

= Tuning the spectrum of LED lighting may offer further benefits
= Not more energy savings (non-energy benefits or NEB)
= Gives teachers more control of classroom environment

* Provides visual cues for desired student behaviors
= Allows for “future proofing” to adapt to emerging science on alertness and focus

42
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Additional Resources

To access the new K-12 Lighting Toolkit (coming soon!):
= https://betterbuildingssolutioncenter.energy.gov

FACT SHEET: Upgrading troffer luminaires to LED:
= https://www.enerqy.qov/eere/ssl/technology-fact-sheets

GATEWAY Evaluation Reports
= https://www.enerqy.gov/eere/ssl/gateway-evaluations

LED Color-Tunable Products
= https://www.enerqy.qgov/eere/ssl/led-color-tunable-products
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Better Buildings Webinar Series

BACK BY POPULAR DEMAND: PRIORITIZING LABORATORIES _ —
THE BEST OF THE 2018 BETTER BUILDINGS SUMMIT TO MEET YOUR ENERGY GOALS | L—;'. — Eil
Tuesday, September 18, 2018 | 3:00 - 4:00 PM ET Tuesday, January 8, 2019 | 3:00 - 4:00 PM ET “D{:—; oo fil "k s ﬁ

REGISTER TODAY REGISTER TODAY

LESSONS FROM THE FIELD:

REAL WORLD APPLICATIONS THAT INFORM R&D

BENCHMARKING WATER:

NEW APPROACHES AND OPPORTUNITIES

FOR BUILDINGS
Tuesday, February 5, 2019 | 3:00 - 4:00 PM ET

Tuesday, October 16, 2018 | 3:00 - 4:00 PM ET

BRIGHT IDEA: BETTER BUILDINGS,

&y %  LIGHTING TOOLKIT FOR K-12 SCHOOL DISTRICTS BETTER BODIES:

Tuesday, November 6, 2018 | 3:00 - 4:00 PM ET STRATEGIES FOR HEALTH & WELLNESS

Tuesday, March 5, 2019 | 3:00 - 4:00 PM ET

REGISTER TODAY REGISTER TODAY

RETHINKING
TRADITIONAL FINANCE:

HOW EFFICIENCY-AS-A-SERVICE UNLOCKS NEW
POTENTIAL FOR BUSINESS
Tuesday, April 2, 2019 | 3:00 - 4:00 PM ET

REGISTER TODAY

TECHNOLOGY RESEARCH
TEAM SHOWCASE

Tuesday, December 4, 2018 | 3:00 - 4:00 PM ET

REGISTER TODAY



https://register.gotowebinar.com/register/2884882508810898690
https://attendee.gotowebinar.com/register/7083681020375215361
https://attendee.gotowebinar.com/register/1440179205582256129
https://attendee.gotowebinar.com/register/5620476234898493441
https://register.gotowebinar.com/register/3379785888452110595
https://attendee.gotowebinar.com/register/881625099649220609
https://attendee.gotowebinar.com/register/5509913743655966977
https://attendee.gotowebinar.com/register/5766494677602269697

Better Buildings Webinar Series

TECHNOLOGY RESEARCH
TEAM SHOWCASE!

Tuesday, December 4, 2018 | 3:00 - 4:00 PM ET

REGISTER TODAY

Hear from leaders at the National Laboratories
working to advance technologies related to space
conditioning, lighting, plug loads, building envelope,
and energy management information systems.
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How can you take advantage of

Better Buildings?

= Access publically available resources
= Technology specifications, guides, case studies
= Energy efficiency financing options
= Archived and live webinars

= Join as a partner or participant
= Access expertise at the National Labs
= Share ideas with peers via Better Buildings events
= Earn recognition for your host organization
= Elevates energy efficiency to senior leadership
= Third party validation of energy savings
= |eave a legacy of energy efficiency support — —
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Presenter
Presentation Notes
Some of your organizations are already partners. Please check and reach out to us if so – we can connect you with our contacts in that case and help prime the pump for you this summer. 

If your organization wants to become affiliated, let’s chat. This can be a great way to connect with lasting support



Better Buildings Solution Center

More than 1,000 solutions are available publicly
in the Better Buildings Solution Center

Showcase Projects:
. Large and small buildings
. All sectors
. Specific building types such as schools,
hospitals, hotels, grocery stores,
universities, civic centers, libraries,
offices and labs

Implementation Models (Playbooks):

. Overcome barriers: finance, data, energy
management, staff training, community
and customer outreach, partnering with
utilities, and more

. Multi-faceted and applicable across
sectors

Other Resources, Case Studies, Guidance

ﬂ BETTER INFORMATION



Presenter
Presentation Notes
Better Buildings is a huge program. One component that I want you to remember is that we have a solution center of archived implementation models, showcases, toolkits, etc… If you’re looking to see how others have implemented energy efficiency measures – this is your site. We just rebuilt it this spring and it’s much more user friendly. 
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Additional Questions? Please Contact Us

betterbuildingswebinars@ee.doe.qov

Today’s Robert Davis Tracy Beeson
Presenters Robert.Davis@pnnl.gov Tracy.Beeson@pnnl.gov
DOE Crystal McDonald
Program DOE, Better Buildings Challenge
Leads Crystal.McDonald@EE.Doe.Gov
Proaram Kendall Sanderson Megan Krest
Sy 9 ort RE Tech Advisors RE Tech Advisors
PP ksanderson@retechadvisors.com mkrest@retechadvisors.com

Follow us on Twitter @BetterBldgsDOE

Better
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U.5. DEPARTMENT OF

ENERGY


mailto:betterbuildingswebinars@ee.doe.gov
mailto:Robert.Davis@pnnl.gov
mailto:Tracy.Beeson@pnnl.gov
mailto:Crystal.McDonald@EE.Doe.Gov
mailto:ksanderson@retechadvisors.com
mailto:bryan@retechadvisors.com

	Better Buildings Webinar Series
	Bright Idea: Lighting Toolkit for K-12 School Districts
	Slide Number 3
	K-12 School District Facilities in the U.S.
	Today’s Presenters
	Tracy Beeson�PNNL
	Webinar outline
	Solutions Center	
	Identifying Resources
	K-12 Lighting Toolkit
	Case Studies
	Design Guides
	Fact Sheets
	FACT SHEET: Upgrading troffer luminaires to LED
	Reports
	Specifications
	Videos
	Webinars
	Robert Davis�PNNL
	Slide Number 20
	Slide Number 21
	What is tunable LED lighting?
	What is tunable LED lighting?
	Why use tunable LED systems?
	Why use tunable LED systems?
	Why use tunable LED systems?
	DOE GATEWAY Pilot Studies: �Carrolton TX & Folsom CA
	Carrollton-Farmers Branch Schools
	Slide Number 29
	Slide Number 30
	Folsom-Cordova Unified School District
	Folsom-Cordova Unified School District
	Folsom-Cordova Unified School District
	Folsom-Cordova Unified School District
	Energy use for lighting during a typical day
	Energy use for lighting during a typical day
	Folsom-Cordova Unified School District
	Classroom Outcomes in GATEWAY Pilot Studies
	Classroom Outcomes in GATEWAY Pilot Studies
	Classroom Outcomes in GATEWAY Pilot Studies
	Classroom Outcomes in GATEWAY Pilot Studies
	Summary
	Additional Resources
	Q&A
	Better Buildings Webinar Series
	Better Buildings Webinar Series
	How can you take advantage of �Better Buildings?
	Better Buildings Solution Center
	Additional Questions? Please Contact Us

