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Webinar Overview Energy Efficiency &

Renewable Energy

With this webinar, you will gain:

1. A Basic Understanding of Lighting
Terminology

2. Abllity to Identify Different Types of
Lamps (Bulbs) and Luminaires
(Light Fixtures)

3. An Understanding of the Importance |
of Energy Efficiency in Lighting

4. Knowledge of where to Find
Financial Resources

5. Ability to Search Out
Design/Technical Resources

Image courtesy of NREL — Integrated Daylighting,
Light Sensors, and Energy Efficient Lighting
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Please feel free to use your discretion, within this framework, to include the relevant information for the presentation



1 ? U.S. DEPARTMENT OF Energy Efficiency &
What IS TAP ; ENERGY Renewable Energy

DOE’s Technical Assistance Program (TAP) supports the Energy
Efficiency and Conservation Block Grant Program (EECBG) and the
State Energy Program (SEP) by providing state, local, and tribal officials
the tools and resources needed to implement successful and

sustainable clean energy programs.

eere.energy.gov
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Through TAP, DOE has launched an effort to assist EECBG and SEP Recovery Act recipients. This effort is aimed at:

Accelerating the implementation of Recovery Act projects and programs,
Improving their performance,
Increasing the return on and sustainability of Recovery Act investments, and
Building protracted clean energy capacity at the state, local, and tribal level.


How Can TAP Help You?

Energy Efficiency &
Renewable Energy

TAP offers:
e« One-on-one assistance

e Extensive online
resource library,
iIncluding:

= Webinars
= Events calendar
= TAP Blog

= Best practices and
project resources

 Faclilitation of peer
exchange
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Topics include:

e State and local capacity
building

* Energy efficiency and

renewable energy
technologies

* Program design and
Implementation

e Financing
e Performance contracting

eere.energy.gov
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Provider Network Resources ENERGY | 9y Effiiency &

Renewable Energy

State and Local e Trainings

. A * Workshops
CapaC|ty Buﬂdmg » Peer-to-peer matching

Technical * Renewable energy siting and development

* Review of technical specs for RFPs

 Strategic planning, energy management, and conservation strategies
» Green building technologies

 Building codes

Program Design and | * Policy and program development
Implementation » Coordinating rate-payer funded dollars with ARRA projects and programs

e Sustainable community and building design
» State and regional EE and RE assessments and planning
* EE and RE portfolio program design elements

Financial Program design support and guidance on financing mechanisms such as:
* Revolving loan funds (RLFs)

Property-assessed clean energy (PACE)

Loan loss reserves and enhanced credit mechanisms

Designing and implementing a performance contract
Leveraging private investment

Reducing institutional barriers

Tracking and comparing programs

Performance
Contracting
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From DOE ppt – TAC overview by Pam Mendelson (Technical Assistance Lead)



Who We Are Energy Efficiency &

Renewable Energy

Program Design & Implementation/ -
. . VERMONT ENERGY
TeC h NI Cal ASS IStance Team INVESTMENT CORPORATION

NORTHWEST
ENERGY
EFFICIENCY

W ALLIANCE
=2 seea

el EARTH'S

ACEEE, NRDC: National Support ACEEE:
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Be sure to note that “For issues that lie outside program design ,implementation, and technical advice, we can connect you with the right  team or you can use the resources noted later in this presentation”


Topic of Webinar and Key Elements  ENERGY | ro i eney &

e Quick Lighting Basics
e Quick Lamp Review
e Quick Luminaire (Fixture) Review
« Daylighting

e Financial Resources

* Design/Technical Resources

Image courtesy of NREL — Daylighting Testing in Office of the Future
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Lighting Terminology ENERGY | oo Effciency &

Renewable Energy

e Terms
= Lumen
* |[ntensity
» Color Rendering Index
= Correlated Color Temperature
= Power
= Energy
= Efficacy
= [[luminance

Image courtesy of MEEA
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ng htl ng Te Mms EﬁETﬁEFY Energy Efficiency &

Renewable Energy

e Lumen
= Basic unit of light \ ‘[ /
= A measure of the total light output of \ () /
a source v
. k!
= |ntensity !

= Amount of lumens per solid angle
= Which means light going in a
specific direction

)
ok

Images courtesy of “Language of Light”
copyright Minolta
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ng htl ng Te Mms EﬁEﬁEFY Energy Efficiency &

Renewable Energy

. Color
* Color Rendering Index Lighting Technology Rendering
Index (typical)
= Abbreviated as CRI Low-Pressure Sodium (LPS) 5
Mercury Vapor 17 -50
= How well a source renders High-Pressure Sodium (HPS) 22
Metal Halide 65 —80
color compared to a reference  [Fivorescent / induction 82-90
Light-Emitting Diode (LED) 65 - 85
source Sunlight, incandescent light 100
n Ranges from O — 100 Table Courtesy of MEEA
= No saturated samples under
light source

= Has limitations

e Color Quality Scale .....-_

= Developed by NIST image courtesy of NIST
= Similar to CRI
= Larger mix of samples
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- = U.S. DEPARTMENT OF Energy Eﬂ|C|ency &
ng htlng Terms ENERGY Renewable Energy

* Correlated Color Temperature =

SN 5750 ight
= Abbreviated as CCT B E am
= Appearance of light source [ g |
= Low values are “warm” e e ~L -
= Neutral Values are “white” image courtesy of Lighting Facts
= High values are “cooler” or

“bluish”
= [nteriors typically in the 3000K —
5000K

11 | Interior Lighting Efficiency for Municipalities eere.energy.gov



ng htl ng Te Mms EﬁEﬁEFY Energy Efficiency &

Renewable Energy

 Power
= Rate of energy
= Measured in watts (W) |
» |nstantaneous, not consumed - ..:"

 Energy
= Power (W) x Time (hours)

= Controls can reduce time and save
energy EPA Fuel Economy Estimates

imates reflact new EPA ginning with 2008 models.

G200 2404 31 TIPEC1oN aam\vn&-;;-m‘-: -
NSTAR ELECTRIC 16&15‘1‘5 .» ¢

Image Courtesy of PNNL

CITY MPG HIGHWAY MPG

» Efficacy
= Conversion e.g., power — light
= For lighting — lumens / watt (Im/W)
= Similar to car’s miles per gallon

Image Courtesy of EPA
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Lighting Terms ENERGY | enonavie Enorty

e |lluminance

= Describes the amount of light
falling on a surface

= Lumens / square foot =
footcandles (fc)

= Typically horizontal, but some
times vertical as well

= Easiest metric to measure in
the field

= Not what the “eye sees”

= Light is reflected back to the
eye — need to factor in
materials

Images Courtesy of Pacific Northwest
National Laboratory
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I would also suggest adding a bullet on lighting uniformity - that we measure average light levels in footcandles across the entire space and we look at the resulting  average-to-min and max-to-min illuminance ratios to determine how even the illuminance as a measure of lighting quality.



U.S. DEPARTMENT OF Energy Efﬁciency &

Lamp TypeS ENERGY Renewable Energy

* Incandescent Lamps
= No “phase-out” or “ban”

 Fluorescent Lamps
= Overview
= Federal Standards
= High Performance T8s

= LEDs
= Multiple light-emitting diodes
e Lamp Labels + Standards
= Overview

Image Courtesy of Robert Catalano, Willowbrook,
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Lamp Performance ENERGY | Ernerey Effciency &

Renewable Energy

Lamp Performance is Continuously Improving

200 : :

White LED ¢ /
i ] Lamp

=
N
a

-
o

Linear —af

—
100 > Fluorescent = _=—w—
N
HID :
¥ / Compact 3 ,White
(Low Wattage) & P

ge) o Fluorescent F / OLED
= ' " Ifanel

Luminous Efficacy (Lumens per Watt)

'__....._"' —T r’/, , m._\‘:_
e | Halogen & | _: |

Incandescent ﬂ_-_——-f""'J. /J -
0 4

1940 1960 1980 2000 2020
Source: Navigant Consulting, Inc — Updated Lumiled’s chart with data from product catalogues and press releases
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Incandescent Lamps ENERGY | 519 Effciency &

Renewable Energy

. I n Can d esce nt | am pS are n Ot HOME PAGE | TODAY'S PAPER | VIDEQC | MOST POFULAR | TIMES TOFICS
. 1 " Ehe New York Times .
being “banned Magazine
WORLD | U.S. N.Y./REGION| BUSINESS | TECHNOLOGY | SCIENCE | HEALTH | SPORTS | OPINION

 New Federal lamp standards

= Sets a minimum lumen
output

= Sets a maximum power
iInput

= Lamps need to be 30%
more efficient

= “100 W’ — “72 W’
multinational team of scientists has been making a mighty effort to TWITTER
® I\/I an u faCt u re rS al re ady m ake change the light bulb. The prototype they've developed is four inches B copents
(127

tall, with a familiar tapered shape, and unlighted, it resembles a neon

' 1 vellow mushroom. Screw it in and switch it on, though, and it blazes B SIGHINTO
compliant halogen versions %

Article Courtesy of NY Times
Of th e |am http://www.nytimes.com/2011/06/05/magazine/bulb-in-bulb-
p out.html?_r=4

Bulb In, Bulb Out

A 100-year-old-technology that i= es=ential to modern life iz about to be =nuffed out. Yikes.

Ower the past few years, in conditions of strict secrecy, a [E] RECOMMEND
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Fluorescent Lamps Sty S

Renewable Energy

New Federal standards for general service
fluorescent lamps (GSFL)
T12 lamps going away

= As of 2010, 30% of fluorescent lamps sold were T12
per National Lighting Bureau

30W / 28W / 25W

Current Technology
— T8/T5/T5HO

Image Courtesy of Pacific Northwest National Laboratory
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Tend to be $$$$ = (comparing Fixture price, Maintenance,  Incentives, Annual Usage, Product Life equal, LEDs are very slightly more expensive, but not $$$$)
Tend to also emit less light = (volume of light per sqft or per fixture? Clarify if to be included)




Fluorescent Lamps e [N —

New Federal Standards ENERGY | rencwabie Energy

» Efficacy requirements for GSFLs

= “Mini Bi-Pin” refers to T5 or T5HO
Minimum Lamp Efficacy (Im/W)

Lamp Type
CCT<4500K 4500K<CCT=7000K

2-Foot U-Shaped 84 81

4-Foot Medium Bi-Pin Based 89 88

4-Foot Mini Bi-Pin Based

Standard Output 86 81

4-Foot Mini Bi-Pin Based

High Output 76 72

8-Foot Slimline 97 93

8-Foot High Qutput 92 88

Sowrce: U.5. Department of Energy, Final Rule Technical Support Document: Energy Conservation Standards for General Service
Fluorescent Lamps and Incandescent Reflector Lamps, July 2009,
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Energy Efficiency &
Renewable Energy

Fluorescent Lamps ‘

High-Performance T8 Lighting Systems ENERGY

H9- o s lamps-ballasts-1.xls [Read-Only] [Compatibility Mode] - Microsoft Excel
—/ Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
= & Ccut . i || = — ] 3 {mu - == 3
Arial -1z A AT |[F ||~ =" Wrap Text General - L 7 T —mm = | i
e - K @3>
Paste o ormat painter || B 2| 0 -|[ B <[ - A | Herge sCenierl| [8 - % o 1@ ) Condtoral formata: Cel | et eete format|
Clipboard El Font El Alignment IEl MNumber ] Styles Cells
| c3 ~( f£e| (Last Updated 06/01/11)
A B C D E F G H J K L
1 E E — QUALIFYING PRODUCTS
I H
2 Al ‘ High-Performance 4’ T8 Lamps
3 | Censortium for Eneray Efficiency | (Last Updated 06/01/11) |
4 CEE High-Performance Commercial Lighting Systems Initiative
5 Legend: Red Font iz 2 product no longer matufactured, but existing stock still mests the criteria as qualifying products
6
L | | | | | Color | Rated Life (hrs)' | | | | Tamen
- v e v e e T LI e . vk e P bt e
26 EP232I1S/LIMVIHE ves 1200277 [ Mormal 0.85 30 317
27 Halco Lighting BrolL EP232IS/MVIHE ves 1200277 [ High 1.05 33 3.18
. roLume - - 3
28 Technologies EP23215/120/5L ves 120 [ High 1.15 38 3.03
29 EP2321S/MVISL ves 1200277 [ High 1.15 38 3.03
300 ... .. o HL232AIS/UV/HEW no 120277 | 1| Wormal | 095 30 317
M 4 » ¥ ~~Heading Deseriptions— Lamps _120 277 V Ballasts -~ Dimming Ballasts " |_|-
Ready
T TIZTOTOTT AT e TOUT TUUT TU U TTUT o7 T T
20 CRI Lighting NiA nia F32T8/841 XP Linear 4100 24.000 30.000 3100 2950 &3 094
21 F32T8/850 XP Linear 5000 24.000 30.000 3100 2950 &3 094
22 F32T8/865 XP Linear 6500 24.000 30.000 3100 2950 83 0.94
23 Tri-Lux FLTHNVXSY F32T8/841TL Linear 4100 24,000 24,000 3130 2950 ] 0.94
24 | DLU Lighting USA B FLTHNVXEY F32T8/830TL Linear 5000 24,000 24,000 3150 2950 85 094
25 Tri-Lux/Medistar FLTHNVXDYV F32T8/850TL Linear 5000 24,000 24,000 3150 2075 85 094
26 nia F32T8/830K/MHL Linear 3000 24,000 24,000 3100 2015 83 094
27 nia F32TE/E830KHL Linear 3500 24.000 24.000 3100 2015 &3 0.94
28 Eiko Eiko High Lumen nia F32T8/841K/HL Linear 4100 24.000 24.000 3100 2015 &3 094
29 nia F32Ta/ES0KHL Linear 5000 24.000 24.000 3000 2820 &3 0.04
30 nia F32TE/8EEKHL Linear 6500 24.000 24.000 3000 2620 83 0.04
31 13966 F32T8/627/HE Linear 2700 24,000 30,000 3100 2915 85 094
32 13967 F32T8/630/HE Linear 3000 24,000 30,000 3100 2015 65 0.94
Espen Technology,
33 Inc Elite HE 13988 F32T8/835/HE Linear 3800 24,000 30,000 3100 2015 85 094

http://www.ceel.org/

Lighting Efficien



L E D Lam pS Eﬁ‘ETﬁEFY Energy Efficiency &

Renewable Energy

* Most solid-state lighting (SSL) based on
light-emitting diodes (LEDS)
 Not a new technology

« LED light output, color, and lifetime have
been improving over the years

o Key benefits:
 Energy savings .

= :
- Directionality ? Y SR oour | Leectrame
* New form factors \
+ 17—

Epoxy lens/case

Wire bond

Reflective cavity

Semiconductor die

\\Q

/

s

. = Flat spot

* Inrecent years, cost-effective general J
Illumination with LEDs has become
feasible Anode [ ﬂ Cathode

“T8 replacement” lamps require ballast
removal for replacement
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Lamps T

Energy Efficiency &

FTC Label ENERGY | renewabie Energy
 Required by Congress Lighting Facts re sus

e

= EISA 2007 Brightness 870 lumens

; . . Estimated Yearly E Cost $1.57
e Similar to food nutrition label ST .

Cost depends on rates and uss i"""#’l

o Start date: July 2011 — Jan. 2012 Life

. Based on 3 hrs/day 5.5 years
* Applicable to Incandescent/CFL/LED |tight Appearance N
. *
« Label requirements —
= “Brightness” — lumens/light output Energy Used e
_ Contains Mercury
= Life — based on 3 hours/day For more on clean up and safe
= “Light Appearance” — correlated color REpOL, WLy GOV
Image Courtesy of the Federal Trade Commission
temperature http://www.ftc.gov/opa/2010/06/
= “Energy Used” — actually power draw lightbulbs.shtm

If contains mercury, must clearly state it
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Luminaire (Fixtures) Review ENERGY | Croroy Effiency &

Renewable Energy

 Downlights

= Small portion of luminaires in
interior applications

 High Bay
= Most often used in warehouses

and high ceiling spaces like
transportation bays

o Troffers
= Major luminaire type in many
offices
— 2X4s
— 2X2s

Image Courtesy of Pacific Northwest National Laboratory
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Maybe discuss applications, e.g. downlights are for smaller spaces like corridors and for more dramatic lighting, whereas troffers are for uniform, large area lighting? Mention direct/indirect pendants?


DOW” Ilg htS EﬁETﬁEFY Energy Efficiency &

Renewable Energy

e Overview
= Recessed (or surface) box luminaire

= Typically low fixture efficiency

— Not uncommon for 40% or more light to
be absorbed inside fixture

e Options
» Screw-base CFLs save energy, but can
change distribution

= Screw-base LEDs can save energy, but
change distribution

= Consider insert kit

= Replace with new light source and
integral optics

Images Courtesy of Pacific Northwest
National Laboratory
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U.S. DEPARTMENT OF Energy Efﬁciency &

ngh BayS ENERGY Renewable Energy

e Qverview

= Suspended or surface-
mounted to structure
luminaires

= Traditionally metal halide (MH), &€
but are being displaced by
high-intensity fluorescent (HIF)
and LED

e Options |
u H I F pI’OVideS g I’eat |u men Image Courtesy of Pacific Northwest National Laboratory
maintenance

= Non-MH fixtures can be
controlled with occupancy
sensors or daylight sensors
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U.S. DEPARTMENT OF Energy Efﬁciency &

TrOﬂ:e ) ENERGY Renewable Energy

e Overview
= Recessed (or surface) box luminaire
= QOptical options — lensed, parabolic
louver, “basket”, and high-performance
lens (volumetric)
e Fluorescent Options
= Consider changing ballast factor
= Consider replacement kit
= Consider new 2-lamp luminaire
= Consider reduced wattage lamp

e Other Options
= LED 2x4s possible option

Images Courtesy of Pacific Northwest
National Laboratory
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DOE Energy Alliance

Energy Efficiency &

High Efficiency 2'x2’ Troffer Renewable Energy

Overview:

o Started in November 2010 with
specification in development

* Energy savings 20% from technology
and more from controls

* Technology neutral

e Contain elements on dimming,
emergency power, controls, and air
filtration

Image Courtesy of PNNL

http://Wwww1.eere.energy.gov/buildings/alliances/high_efficiency _troffers.html
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High Efficiency 2'x2’ Troffer

Energy Efficiency &

SpeCIfICathn Renewable Energy

Maximum Input Power: 54W
THD: 50%

Power Factor: 0.90
Fluorescent or LED

Dimensions
—24" x 24” x 5" (deep)

e 3,000 lumens
e CRI: 80+

Image Courtesy of Pacific Northwest
National Laboratory
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High Efficiency 2'x2’ Troffer

o . Energy Efficiency &
Specification

Renewable Energy

 Emergency Lighting
— Battery packs
« Contained within celiling
— Clean Room / Healthcare Applications

e Controls should lead to greater
savings

\

 Dimming
— Continuous dimming
— Step dimming to 50%
e Occupancy sensors

e Other control systems
—DC voltage

Image Courtesy of Pacific Northwest
National Laboratory
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Controls Review ENERGY | Erero Effiency &

Renewable Energy

« Daylighting Controls _ = &
— Controls on/off OR dimming -’ o x|
of electrical lighting

? owagingy 2,
— Savings 16% - 50% j )

[WSCMEII]W'J
Wireless ".’-hﬁ
— Depends on space type

— Wall Switch
Receiver 0
(WS5510) |
b | e ]

e Occupancy Sensors ‘C\\
|
— Controls on/off of electrical @ |
lighting
= =~ N
— Savings 17% - 60% R &

Courtesy of Lighting Controls Association

— Depends on space type

— Depends on occupancy
patterns
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Daylighting Controls ENERGY | renowabio Encrey

e Consider
= |Location and orientation of building
= Size of windows
= Obstructions

e Rules of Thumb

= Daylighting effective up to 2x y |
the W|ndOW head he|g ht Image Courtesy of National Renewable Energy

= Daylighting effective up to 30’ aporatony
from window under good design
* Sensor strategies

= Open Loop — sensor only
measures daylight

» Closed Loop — sensor measures
both electric and daylight
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Optimize window area and performance to balance daylighting with thermal loading and wintertime heat losses.

Open loop implies exterior sensor, closed loop is interior sensor and relies on feedback.


Occupancy Sensors ENERGY | renowabio Encrey

e Consider
= Placement of sensor
= Grouping of luminaires controlled
= Obstructions

e Types of occupancy sensors
= Passive infrared (PIR)
= Ultrasonic
= Dual technology

e \acancy Sensor

= Manual On
= Auto Off

Image Courtesy of PNNL
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Occupancy Sensors

Energy Efficiency &

Energy Savings Potential ENERGY | rencwaie Energy

Space Type Savings Savings Savings
Potential All Potential Normal | Potential After
Hours Hours Hours

Restroom 60% 18% 42%

Conference Room 50% 27% 23%

Private Office 38% 25% 13%

Break Room 29% 14% 15%

Classroom 55% 23% 35%

Lighting Controls Association

— “Maniccia, D. et al, “An Analysis of the Energy and Cost Savings
Potential of Occupancy Sensors for Commercial Lighting Systems”
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Occupancy Sensors e [

REVlew Of TECh n()logy ENERGY Renewable Energy

e Passive Infrared (PIR)
= Movement must “break beam”

= Most sensitive to movement that is
parallel to sensor

= Coverage gaps get larger the
farther from sensor
e Ultrasonic Za 1 1 § & Tamil.)
= Emits sound waves (“active”)
= Uses Doppler technology to detect
movement
 Dual Technology
= Uses both technologies

| | 40n

[

Images Courtesy of the Lighting Controls
Association

eere.energy.gov
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Financial Resources
Ove rV|eW Renewable Energy

Energy Efficiency &

179D Tax Incentive

= All elements of lighting
Caution
NEMA web site
Sample Tool
179d.energy.gov

 Federal Grants
= Recovery Act

o Ultility incentives and State
Incentives

= Prescriptive
= Custom
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Financial Incentives

Energy Efficiency &

179D Tax Incentive Renewable Energy

Financial Incentives for Lighting
Power Densities (LPDs)

« Sliding scale reductions for taxes
e $0.30/ sf when lighting is 0.225 W/sf
e $0.60 / sf when lighting is 0.18 W/sf 4 |

e End date December 31, 2013 — can filetevoraory
paperwork after date

 |IRS Notice 2008-40 issued March 7, 2008
o Gov't Structures $$ — Design Team

Parking Structures — Low-hanging fruit
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Financial Incentives
179D Tax Incentive

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Contains:
e |nformation
e Draft letters

Tax Deduction

Guide to the Energy Efficient Commercial Buildings Deduction

&

Introduction

€3 The Energy Efficient Commercial Buildings Tax Deduction
€3 Commercial Buildings Tax Deduction (All Systems])

€3 Commercial Buildings Tax Deduction (Partial Systems])

Appendices

EPAct 2005 (Public Law
105-58) (1.49 mb)

.
 |IRS Bulletins
€3 Commercial Buildings Tax Deduction ("Interim Lighting Rule™)
€3 Building Types Coverad
([
€3 Who Gets the CBTD

€3 Project Certification {All or Partial Systems)
Project Cartification (Interim Lighting Rule)

e Resources Introduction

According to the U.S. Department of Energy, lighting represents 40% of
the average commercial building’s electric bill, followed by motors/HVAC
(40%) and other equipment (20%).

Commercial Buildings Tax
Deduction (56 kb)

L eor N
a3

EI@, Section 1331: Energy Efficient
4

Internal Revenue Bulletin
2009-26, June 26, 2009

&

S

EEE: NEMA comments on IRB

e

EI:, Guidance on Energy Policy Act
?f—& Commercial Building's Tax
s Deduction Certification Letters

For years, ! (84 kb) (56 kb)
energy-

efficient EfficientBuildings.org
lighting

solutions

have been available that can reduce lighting eneragy
costs while maintaining or potentially improving
lighting quality. According to the Energy Cost
Savings Council, energy-efficient lighting projects
generate an average 45% return on investment,
paving for themselves in just 2.2 years. Due to
energy codes and its economic advantages, energy-
efficient lighting is now a common feature in new
construction; lighting is generally considered the
easiest, most profitable investment in energy-saving
building systems.

According to the Department of Energy, however, only 20% of existing commercial buildings feature some degree
of upgraded lighting technology, while 80% continue to operate lighting systems installed before 1986. The

http://www.lightingtaxdeduction.org/
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Financial Incentives

179D Tax Incentive

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

GE
Lighting

NO ENDORSEMENT

Envirenmental Information Center

et esories | s Conterere
Home EPAct TAX DEDUCTION ELIGIBILITY ESTIMATOR

Tools & Calculators

To calculate your estimated tax deduction, fill out the following:

EPAct Tax Deduction
Eligibility E=timator

Single System Multiple Systems

ESTIMATE TAX DEDUCTION

Building Type
| Parking Garage w |

Building Size

O Square Fcctagel:l 2q. fi.
O Length|

Number of Fixtures

O Determine Based on Building Size

O Enter l-lumberchl;-&turez::l

Proposed System Description

Fixture Wattage of Proposed System
watts/ficture no I

Is a bi-level switch installed?
Yes No Exempt
@ O O.;Hctel and motel
guest rooms, store
roems, restrooms
and public lobbies
are exempt.)

Do the light levels satisfy IESHA quidelines?

(@) ves ™y Ne

Jft. * witn | I

TO QUALIFY FOR A TAX DEDUCTION:
(Values are based on your building type and =ize.)

* ASHRAE/ESNA 90.1 (2001) Building Limit:
0.30 watts / =q. ft.

= To be 25% below ASHRAE/ESNA 50.1, building
lighting power density must be lezs than:
0.22 watts / 2q. ft.

* Fixture wattage must be less than:

For the maximum tax deduction ($0.60 / sq. ft.)

* Fixture wattage must be less than:

http://www.geconsumerandindustrial.com/environmentalinfo/tools_calculators/eligibility estimator.htm
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Financial Incentives

Energy Efficiency &

Database Of Programs ENERGY | rencwabie Energy

m = - U.S DEFARTMENT OF Energy EH'CIE”C?’ &
D S I R I . ENERGY Renewable Energy
Database of State Incentives for Renewables & Efficiency l EC

Links ( cts About Us . "

:f;l AR :'i-'"\ TER

DSIRE is a comprehensive source of information on state, local, utility and federal incentives and palicies that promote
renewable energy and energy efficiency. Established in 1995 and funded by the U.S. Department of Energy, DSIRE is an
ongoing project of the N.C. Solar Center and the Interstate Renewable Energy Council.

Choose one or both databases: E

Federal Incentives
Renewable Energy Energy Efficiency S

RPS Data
Summary Maps
Summary Tables
Library

Search

What's New?

customize
DSIRE for your
| organization

www.dsireusa.org
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Design/Technical Resources

Energy Efficiency &

Ove rVIEW Renewable Energy

Web and Organizational Resources

* Advanced Lighting Guidelines
= All elements of lighting

e Design Lights Consortium
= Solid-state lighting (only)

« EPAENERGY STAR®
= Technology neutral

e Lighting Facts ®
= SSL Technologies

| BR
Images Courtesy of NREL
Solar PV and Light Fixture Integration
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New Buildings Institute

Advanced Lighting Guidelines

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

O ﬁ I G Application Directory | Luminaire Directory | Glessary | Community | Centact ALG | About Advanced Buildings | Log in

Advanced Lighting Guidelines

About ALG Light & Vision Health & Daylighting Sources & Luminaires & Lighting Design Policies &

Performance Auxiliaries Distribution

Controls Considerations  Programs

Wwelcome to Advanced Lighting Guidelines! ALG Cnling is a 1,000+ page resource for the latest expert

information on lighting technologies, industry best practices, and advanced design technigques. Subscribe now for e e Y
full access to premium content, including design schematics and over 1,200 images.
Join us for a FREE See how ALG Cnline can R T

help designers, architects, enaineers, facilities managers and others incorporate the most advanced, energy-

efficient strategies and technclogies into their projects.
ALG Online: an in-depth review of best practices in advanced lighting design
Live webinar: Tuesday, June 21 | 1-2:00 pm Central

Cost: FREE

Feserve your spot today

I . . W i

ATTENTION ATTENTION ATTENTION | WHAT'S NEW

ARCHITECTS & ENGIMEERS LIGHTING DESIGNERS EDUCATORS & STUDENTS
Offers authornitative data on Keep up on the latest Created and maintained by Eﬁh:ékanhlt IE:ii niﬁ::z;déi?;\:?gpug?mag;r::jlifntera-ti--e
energy-efficient lighting lighting technology for the industry’s top thinkers, tool th::c ﬁlustrgtes how to create Eu,_,_’eﬁful ::Ia--ligh'zin.g
practices and integration lamps, ballasts, and control ALG Cnline can be used as i, ey e et information in & visual mannar that
with daylighting and other strategies. Find a wealth of both a teaching aide and a zppesls to designers 2z well 2 those vith 2 limited
green building strategies. information on detailed study guide. background in lighting design.

design concerns and lighting
Mare for vou = applications. Mare for vou = Take = look at the DPG

More for vou » Receive email news from ALG Online. Join cur mziling list

to receive the latest infermation about high perfermance
lighting design.

http://www.algonline.org/
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DesignLights Consortium e [N —

Qualified Product List ENERGY | renewable Energy

Oa) [ B R = NEEPDLCQPL-1xls [Read-Only] [Compatibility Mode] - Microsoft Excel - | X
2 _
—/‘ Home Inzert Page Layout Formulas Data Review Wiew Add-Ins Acrobat @ - =7 x
2 # Cut . = — 1 a] (== (== o Z AutoSum -
Arial sl A A= =% Sk Wrap Text General - rE 7 | +- |
B -] ¥ il - A
Paste i = B 5 <o 0| Conditional Formatas Cell Insert Delete Format Sort & Find &
B2 U |- A S EH Merge & Center/~| || § - % » || %8 3% <
= J Format Painter — = e s e Formatting = Table ~ Styles - < < < <2 Clear Filter - Select -
Clipboard ) Font ) Alignment ) Number i Styles Cells Editing
| Al - )2| DESIGNLIGHTS CONSORTIUM (DLC)
A B C D E F G H
1 | DESIGNLIGHTS CONSORTIUM (DLC)
> |QUALIFIED PRODUCTS LIST (QPL)
“Thiz list iz For the uze of sponzors of the DesignLights Conzartium (DLC) in aperation of their commercial lighting
5 [progrms.
tlea_surfad Measured | Measured Rated
Manufacturer Name Brand Mame Model Humber Family Models Product Category E;;'i':::? Wattage Light Lifetime
. o = = = | | W) [ |Oueuti | thours
7 |Acuity Brands Lighting Haolophane LE DG -120-35-4K - A5 -L 3-55055 A Outdoor Poleddrm-rmounted Area and Roadway Lurninaires E3.8 128 8303 |0000
g |[Aeuity Brands Lighting Holophane LE DE-120-35-4K - A5-3-L 3-335% LEDG-120-35-5K-A5-%-L 3-5:55 Outdoor PolelArmn-rmounted Area and Roadway Luminaires
g |Acuity Brands Lighting Haolophane LE DG -120-35-4 - A5 3-55055 LEDG-120-35-BkK-A5-K-L 3-3xxH Outdoor Poleldrm-mounted Area and Roadway Lurninaires
10 |Acuity Brands Lighting Haolophane LEDIG-072-35-4K - 551 25555 A Outdoor Poleddrm-rmounted Area and Roadway Lurninaires E9.0 741 R457
11 |Acuity Brands Lighting Haolophane LE DG -036-53- 4K -AS-w-L 2-555% A Outdoor Poleddrm-rmounted Area and Roadway Lurninaires E29 E0.4 3798
1z |Acuity Brands Lighting Lithoria Lighting OL'w14 A Outdoor W all-Mounted Area Lurninaire R4 26.45 1436 T4TT3
13 |Acuity Brands Lighting Holophare WFL-BF.-070-45-%-LE-5{ ¥ = Houszing Color (5 Outdoor Poledarm-rmounted Decorative Lurninaires E4.1 705 4517 96000
14 |Acuity Brands Lighting Haolophane PUL-070--5K-A5-B-L3-5 A Outdoor PoledArm-rmounted Decorative Lurminaires 714 0.7 R04E 8a000
15 |Acuity Brands Lighting Holophane ALL-070-BK-AS-B-L3-5 (0T Outdoor PoleArrn-mounted Decorative Lurninaires ER.7 705 4631 1000
15 |Acuity Brands Lighting Haolophane rPLTI04R ASES A Outdoor PoledArm-rmounted Decorative Lurminaires 7258 10 797 7h493
17 |[Acuity Brands Lighting Haolophane rPLTI04R ASES rPLTIEK ASES Outdoor Poleldrm-rmounted Decorative Lurmninaires
1z |[Acuity Brands Lighting Haolophane rPLTI04R ASES rPLTIER ASES Outdoor Poleldrm-rmounted Decorative Lurmninaires
13 |Acuity Brands Lighting Haolophane LEDG-120-53-4kK-A5-3-L 3-3Kxx A Outdoor Poleddrm-rmounted Area and Roadway Lurninaires E4.5 196.2 12660 ER000
21 |Advance Electronic Concepts |RCLF RBCLF-60-3500 A Refrigerated Case Lighting 436 221 235.Blrift 50000
35 |Advance Electronic Concepts |FELF BCLF-60-3500 BrCLF-60-4000 Fefrigerated Case Lighting
23 |Advance Electronic Concepts | RCLF RCLF-60-3500 RCLF-60-4500 Refrigerated Cass Lighting
24 |Advance Electronic Concepts |FELF BCLF-60-3500 BCLF-60-5000 Fefrigerated Case Lighting
25 |Albeo Techmologies Albea LS-B144-010C0 hA Parking Garage Lurninaires 671 55 3690 80000
25 |Albeo Technologies C-zeries LS-B2P2-02400-C79 N, High-bay and Low-bay fixtures for Comnercial and Industrial
27 |Albeo Technologies Albeo L53-HO2450-U21C00-17 ha ‘el Purnp Canopy
2g |Albeo Technologies Albeo LS3-HO2450-U21C00-17 LS3-HO2450-38Txxx-17
29 |Albeo Technologies Albeo LS3-HO2450-LI21C00-17 LS3-HO2450- 48 - 17
30 |Albeo Technologies Albeo LS3-HO2450-U21C00-17 LS3-5T2450-U21xxz-14
M 4> b| QPL <Sheet1 &J I e
Ready u@ EEE e nEE———

http://www.designlights.org/solidstate.manufacturer.overview.php
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ENE RGY STAR Energy Efficiency &

Renewable Energy

 New luminaires specification (v.1.0)

o Qualify Residential Light Fixture or
SSL Luminaire specification until
9/15/2011

 Technology neutral
e Mostly residential luminaires

« Commercial categories ENERGY STAR

= Accent lights

Image Courtesy of EPA

= Downlights http://www.energystar.gov/index
= Under cabinet task Iighting .cfm?c=new_specs.luminaires

= Portable desk task lighting
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ng hti ng Facts ENAEﬁG?Y Energy Efficiency &

Renewable Energy

Brand X

« Voluntary program for light-emitting |ig|itllig facts:

diode (LED) products 7
Light Output (Lumens)
® DeveIOped by DOE and the NeXt :\:Jar:\t:nsperWatt(Efﬁcacy)
Generation Lighting Industry Alliance ColorAcouraey X
(NGLIA)

o Label provides a summary of

87

characteristics, analogous to a
] g 2700K 3000K 4500K 6500K
n u tr I t I O n | a b e I Al results are according to IESNA LM-79-2008: Approved Method for the Electrical and
Photometric Testing of Solid-State Lighting. The U.S. Department of Energy (DOE) verifies
product test data and results.
= Light output (lum
I O u u u e n S Visit www.lightingfacts.com for the Label Reference Guide.
Registration Number: ABC435TH4792023
= |nput power (watts) Hheibfiber e

Type: 18756CHT56428954RGHT1234H3

= Efficacy (lumens per watt)
= Color Rendering Index (CRI)
= Correlated Color Temperature (K)

www.lightingfacts.com
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- = U.S. DEPARTMENT OF Energy Eﬂ|C|ency &
ng htl ng FaCtS ENERGY Renewable Energy

Lighting Facts® Products Search Tool

Show only fixture type: | Replacement lamp - Linear T8/T5/T12 tube v|

Light Output between [ — | (O and 22800 |jm

Watts between |_! u 0 and | 200 W 1 02
Lumens per Watt between u u 0 and [200 Im

Color Accuracy (CRI) between u u fﬁnn and | 100 P‘rr’nnduur%iig?itam
Light Color {CCT) between |J—- _--lJ 2600 and 8900 K

Search Within Your Criteria: Search Reset E@ Download Results

e Searchable product listing
* Product snapshots for market characterization

 Manufacturers must test per IES LM-79
- See website for discussion of the similar FTC label

www.lightingfacts.com
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Accessing TAP Resources ENERGY | ey Effciency &

Renewable Energy

We encourage you to:

1) Explore our online resources 2) Submit a request via the
via the Solution Center Technical Assistance Center
o m e o T et s o

Solution Center ochnical Assistance for EECEG £ SEP

3) Ask questions via our call center at
1-877-337-3827 or email us at
solutioncenter@ee.doe.qov
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mailto:solutioncenter@ee.doe.gov�
http://www1.eere.energy.gov/wip/solutioncenter/�
https://tac.eecleanenergy.org/�

U pcom | ng Webl nars Energy Efficiency &

Renewable Energy

Please join us again:

For the most up-to-date information
and registration links
please visit the Solution Center webcast page

WWW.Wip.energy.gov/solutioncenter/webcasts

Thank you for joining us today!
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http://www.wip.energy.gov/solutioncenter/webcasts�

QueStlonSf) Energy Efficiency &

Renewable Energy

Today’s Presenter: Michael Myer, PNNL, Energy and Environment
Directorate, michael.myer@pnl.gov, 781-862-2321

DOE TECHNICAL ASSISTANCE CONTACTS
VEIC: Dan Quinlan, dquinlan@veic.org, 802-488-7677 (Team Lead)
MEEA: Steve Kismohr, skismohr@mwalliance.org, 312-784-7257
NEEP: Ed Londergan, elondergan@neep.org, 781-860-9177
NEEA: Elaine Blatt, eblatt@nwalliance.org, 503-688-5458
SWEEP: Curtis Framel, cframel@swenergy.org, 303-447-0078
SEEA: Scott Slusher, scott@seealliance.org, 480-239-4236
ACEEE: Eric Mackres, emackres@aceee.org, 202-507-4038
NRDC: Lara Ettenson, lettenson@nrdc.org, 415-875-6100
EFG: Richard Faesy, rfaesy@energyfuturesgroup.com, 802-482-5001
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