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With this webinar, you will gain:
1. A Basic Understanding of Lighting 

Terminology
2. Ability 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

Webinar Overview

Image courtesy of NREL – Integrated Daylighting, 
Light Sensors, and Energy Efficient Lighting 

Presenter
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What is TAP?

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.

Presenter
Presentation Notes
RequiredThrough 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, andBuilding protracted clean energy capacity at the state, local, and tribal level.
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How Can TAP Help You?

TAP offers:
• One-on-one assistance 
• Extensive online 

resource library, 
including: 
 Webinars
 Events calendar
 TAP Blog
 Best practices and 

project resources

• Facilitation of peer 
exchange

Topics include:
• State and local capacity 

building
• Energy efficiency and 

renewable energy 
technologies

• Program design and 
implementation

• Financing
• Performance contracting

Presenter
Presentation Notes
Required
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Provider Network Resources

State and Local 
Capacity Building

• Trainings
• Workshops
• 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 
Implementation

• Policy and program development
• Coordinating rate-payer funded dollars with ARRA projects and programs
• 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

Performance 
Contracting

• Designing and implementing a performance contract 
• Leveraging private investment
• Reducing institutional barriers
• Tracking and comparing programs

Presenter
Presentation Notes
RequiredFrom DOE ppt – TAC overview by Pam Mendelson (Technical Assistance Lead)
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P

VEIC

SWEEP

MEEA

NEEA

SEEA

VEIC/
NRDC

VEIC

VEIC

ACEEE, NRDC: National Support

NEEP

Who We Are

Program Design & Implementation/
Technical Assistance Team 

Presenter
Presentation Notes
RequiredBe 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”
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Topic of Webinar and Key Elements

• Quick Lighting Basics
• Quick Lamp Review
• Quick Luminaire (Fixture) Review
• Daylighting
• Financial Resources
• Design/Technical Resources

Image courtesy of NREL – Daylighting Testing in Office of the Future
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Lighting Terminology

• Terms
 Lumen
 Intensity
 Color Rendering Index
 Correlated Color Temperature
 Power
 Energy
 Efficacy
 Illuminance

Image courtesy of MEEA
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Lighting Terms

• Lumen
 Basic unit of light
 A measure of the total light output of 

a source

 Intensity
 Amount of lumens per solid angle
 Which means light going in a 

specific direction

Images courtesy of “Language of Light” 
copyright Minolta
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Lighting Terms

• Color Rendering Index
 Abbreviated as CRI
 How well a source renders 

color compared to a reference 
source

 Ranges from 0 – 100
 No saturated samples under 

light source
 Has limitations

• Color Quality Scale
 Developed by NIST
 Similar to CRI
 Larger mix of samples

Image courtesy of NIST

Lighting Technology
Color 

Rendering 
Index (typical)

Low-Pressure Sodium (LPS) 5
Mercury Vapor 17 - 50
High-Pressure Sodium (HPS) 22
Metal Halide 65 – 80
Fluorescent / Induction 82- 90
Light-Emitting Diode (LED) 65 - 85
Sunlight, incandescent light 100
Table Courtesy of MEEA
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Lighting Terms

• Correlated Color Temperature
 Abbreviated as CCT
 Appearance of light source 
 Low values are “warm”
 Neutral Values are “white” 
 High values are “cooler” or 

“bluish”
 Interiors typically in the 3000K –

5000K

Image courtesy of Lighting Facts
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Lighting Terms

• Power
 Rate of energy
 Measured in watts (W)
 Instantaneous, not consumed

• Energy
 Power (W) x Time (hours)
 Controls can reduce time and save 

energy

• Efficacy
 Conversion e.g., power → light
 For lighting – lumens / watt (lm/W)
 Similar to car’s miles per gallon

Image Courtesy of PNNL

Image Courtesy of EPA
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Lighting Terms

• Illuminance
 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

Presenter
Presentation Notes
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.
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Lamp Types

• Incandescent Lamps
 No “phase-out” or “ban”

• Fluorescent Lamps
 Overview
 Federal Standards
 High Performance T8s

 LEDs
 Multiple light-emitting diodes

• Lamp Labels + Standards
 Overview

Image Courtesy of Robert Catalano, Willowbrook, NY
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Lamp Performance

Lamp Performance is Continuously Improving

Source: Navigant Consulting, Inc – Updated Lumiled’s chart with data from product catalogues and press releases
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Incandescent Lamps

• Incandescent lamps are not 
being “banned”

• New Federal lamp standards
 Sets a minimum lumen 

output
 Sets a maximum power 

input
 Lamps need to be 30% 

more efficient
 “100 W” → “72 W”

• Manufacturers already make 
compliant halogen versions 
of the lamp

Article Courtesy of NY Times 
http://www.nytimes.com/2011/06/05/magazine/bulb-in-bulb-
out.html?_r=4
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Fluorescent Lamps

• 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

Presenter
Presentation Notes
LEDs – removed textGreat interest = (it’s already arrived and available)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)
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Fluorescent Lamps
New Federal Standards

• Efficacy requirements for GSFLs
 “Mini Bi-Pin” refers to T5 or T5HO
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Fluorescent Lamps
High-Performance T8 Lighting Systems

http://www.cee1.org/
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LED Lamps

• 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
• Key benefits: 

• Energy savings
• Directionality
• New form factors

• In recent years, cost-effective general 
illumination with LEDs has become 
feasible 

• “T8 replacement” lamps require ballast 
removal for replacement
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Lamps
FTC Label

• Required by Congress
 EISA 2007

• Similar to food nutrition label
• Start date: July 2011 → Jan. 2012
• Applicable to Incandescent/CFL/LED
• Label requirements

 “Brightness” – lumens/light output
 Life – based on 3 hours/day
 “Light Appearance” – correlated color 

temperature
 “Energy Used” – actually power draw
 If contains mercury, must clearly state it

Image Courtesy of the Federal Trade Commission

http://www.ftc.gov/opa/2010/06/ 
lightbulbs.shtm
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Luminaire (Fixtures) Review

• Downlights
 Small portion of luminaires in 

interior applications

• High Bay
 Most often used in warehouses 

and high ceiling spaces like 
transportation bays

• Troffers
 Major luminaire type in many 

offices
– 2 x 4s
– 2 x 2s 

Image Courtesy of Pacific Northwest National Laboratory

Presenter
Presentation Notes
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?
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Downlights

• Overview
 Recessed (or surface) box luminaire
 Typically low fixture efficiency

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

• 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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High Bays

• Overview
 Suspended or surface-

mounted  to structure 
luminaires

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

• Options
 HIF provides great lumen 

maintenance
 Non-MH fixtures can be 

controlled with occupancy 
sensors or daylight sensors

Image Courtesy of Pacific Northwest National Laboratory
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Troffers

• Overview
 Recessed (or surface) box luminaire
 Optical options – lensed, parabolic 

louver, “basket”, and high-performance 
lens (volumetric)

• Fluorescent Options
 Consider changing ballast factor
 Consider replacement kit
 Consider new 2-lamp luminaire
 Consider reduced wattage lamp

• Other Options
 LED 2x4s possible option

Images Courtesy of Pacific Northwest
National Laboratory
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DOE Energy Alliance
High Efficiency 2’x2’ Troffer

Overview:
• Started in November 2010 with 

specification in development
• Energy savings 20% from technology 

and more from controls
• Technology neutral
• Contain elements on dimming, 

emergency power, controls, and air 
filtration

http://www1.eere.energy.gov/buildings/alliances/high_efficiency_troffers.html
Image Courtesy of PNNL
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• Maximum Input Power: 54W
• THD: 50%
• Power Factor: 0.90
• Fluorescent or LED
• Dimensions

– 24” x 24” x 5” (deep)

• 3,000 lumens
• CRI: 80+

High Efficiency 2’x2’ Troffer 
Specification

Image Courtesy of Pacific Northwest
National Laboratory
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• Emergency Lighting
– Battery packs

• Contained within ceiling
– Clean Room / Healthcare Applications

• Controls should lead to greater 
savings

• Dimming
– Continuous dimming
– Step dimming to 50%

• Occupancy sensors
• Other control systems

– DC voltage

High Efficiency 2’x2’ Troffer 
Specification

Image Courtesy of Pacific Northwest
National Laboratory
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Controls Review

• Daylighting Controls
– Controls on/off OR dimming 

of electrical lighting
– Savings 16% - 50%
– Depends on space type

• Occupancy Sensors
– Controls on/off of electrical 

lighting
– Savings 17% - 60%
– Depends on space type
– Depends on occupancy 

patterns

Courtesy of Lighting Controls Association
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Daylighting Controls

• Consider
 Location and orientation of building
 Size of windows
 Obstructions

• Rules of Thumb
 Daylighting effective up to 2x                           

the window head height
 Daylighting effective up to 30’                           

from window under good design

• Sensor strategies
 Open Loop – sensor only 

measures daylight
 Closed Loop – sensor measures 

both electric and daylight

Image Courtesy of National Renewable Energy 
Laboratory

Presenter
Presentation Notes
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.
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Occupancy Sensors

• Consider
 Placement of sensor
 Grouping of luminaires controlled
 Obstructions

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

• Vacancy Sensor
 Manual On
 Auto Off

Image Courtesy of PNNL 
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Occupancy Sensors
Energy Savings Potential

Space Type Savings 
Potential All 
Hours

Savings 
Potential Normal 
Hours

Savings 
Potential After 
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
Review of Technology

• Passive Infrared (PIR)
 Movement must “break beam”
 Most sensitive to movement that is 

parallel to sensor
 Coverage gaps get larger the 

farther from sensor

• Ultrasonic
 Emits sound waves (“active”)
 Uses Doppler technology to detect 

movement

• Dual Technology
 Uses both technologies

Images Courtesy of the Lighting Controls 
Association
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Financial Resources
Overview

• 179D Tax Incentive
 All elements of lighting
 Caution
 NEMA web site
 Sample Tool
 179d.energy.gov

• Federal Grants
 Recovery Act

• Utility incentives and State 
incentives
 Prescriptive
 Custom
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Financial Incentives
179D Tax Incentive

Financial Incentives for Lighting 
Power Densities (LPDs)
• Sliding scale reductions for taxes
• $0.30 / sf when lighting is 0.225 W/sf
• $0.60 / sf when lighting is 0.18 W/sf
• End date December 31, 2013 – can file 

paperwork after date
• IRS Notice 2008-40 issued March 7, 2008
• Gov’t Structures $$ → Design Team

Parking Structures → Low-hanging fruit

Image Courtesy of Pacific Northwest National 
Laboratory
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Financial Incentives
179D Tax Incentive

http://www.lightingtaxdeduction.org/

Contains:
• Information
• Draft letters
• IRS Bulletins
• FAQs
• Resources
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Financial Incentives
179D Tax Incentive

http://www.geconsumerandindustrial.com/environmentalinfo/tools_calculators/eligibility_estimator.htm

NO ENDORSEMENT
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Financial Incentives
Database of Programs

www.dsireusa.org
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Design/Technical Resources
Overview

Web and Organizational Resources
• Advanced Lighting Guidelines

 All elements of lighting

• Design Lights Consortium
 Solid-state lighting (only)

• EPA ENERGY STAR®
 Technology neutral

• Lighting Facts ®
 SSL Technologies

Images Courtesy of NREL
Solar PV and Light Fixture Integration



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

New Buildings Institute
Advanced Lighting Guidelines

http://www.algonline.org/
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DesignLights Consortium
Qualified Product List

http://www.designlights.org/solidstate.manufacturer.overview.php
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ENERGY STAR

• New luminaires specification (v.1.0)
• Qualify Residential Light Fixture or 

SSL Luminaire specification until 
9/15/2011

• Technology neutral
• Mostly residential luminaires
• Commercial categories

 Accent lights
 Downlights
 Under cabinet task lighting
 Portable desk task lighting

Image Courtesy of EPA

http://www.energystar.gov/index
.cfm?c=new_specs.luminaires
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Lighting Facts

• Voluntary program for light-emitting 
diode (LED) products

• Developed by DOE and the Next 
Generation Lighting Industry Alliance 
(NGLIA)

• Label provides a summary of 
characteristics, analogous to a 
nutrition label
 Light output (lumens)
 Input power (watts)
 Efficacy (lumens per watt)
 Color Rendering Index (CRI)
 Correlated Color Temperature (K)

www.lightingfacts.com
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Lighting Facts

• 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

3) Ask questions via our call center at 
1-877-337-3827 or email us at 
solutioncenter@ee.doe.gov

We encourage you to:

1) Explore our online resources   
via the Solution Center

2) Submit a request via the 
Technical Assistance Center

Presenter
Presentation Notes
Required

mailto:solutioncenter@ee.doe.gov�
http://www1.eere.energy.gov/wip/solutioncenter/�
https://tac.eecleanenergy.org/�
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Upcoming Webinars

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!

Please join us again:

Presenter
Presentation Notes
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http://www.wip.energy.gov/solutioncenter/webcasts�
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Questions?

47

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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