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Introductory Lighting Glossary

L.E.D. = Light Emitting Diode: a semiconductor device, 
as are computer chip and PV cell.

Lumen = unit of visible light power (output)

Watt = unit of power (input) 

LPW = lumen per watt = unit of efficiency (lamp efficacy)

Light bulb = 
screw-in bulb
general purpose lamp
A-lamp with medium E26 base or its equivalent

(presume all of these refer more or less to the same thing)



Energy Conservation  Measures:

how many do you see?



very-low-carbon 
ECMs: timepiece lapwarmer 



Lighting ECM

location: Eastern Mass.
date: all of February, 2015
available: dawn-dusk daily

light source: diffuse, low-angle
CRI: 100

measure: increase 
reflectivity

of surround
from ~10% to ~80%
refresh every 2-4 days

turn off electric lights

Price: no-cost

carbon: zero carbon!
very-low-carbon 
ECMs: timepiece lapwarmer 



1987 NESEA Conference
• Some of the 

names

• Amory Lovins

• Rudy Verderber

• John Fetters

• Jim Grady

• Harvey Bryan

• Ellyn Eder

• Karl Gee

• David Goldstein

• Dennis Mallett

• Lynn Goldfarb

• Steve Nadel

• Glenn Reed

• Robert Sardinsky

• Alex Wilson

• George Wood

Some of the topics

CFLs

Daylighting

Controls

Electronic Ballasts

Utility Programs

Standards

NOT LEDs!



We must reduce use of fossil fuels 
80% by 2050.

It is up to all of us.



We must save 80% by 2050.

Anyone know how to do that?





Electric Savings as 
Percent of Actual Sales 
Massachusetts (NEEP)*
2011 1.84%
2012 2.44%
2013 2.67%

* Gross Annual Energy Savings Electric Meter Level
Northeast Energy Efficiency Partnerships, Inc. Regional Energy Efficiency Database. 
Retrieved 2/26/15,from www.neep-reed.org



Fred's Formidable Formula:

If efficiency doubles, 

and amenity halves,

that's a net 75% reduction.
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History of LED Fixture Advances
Approximately When LED Application
First Became Energy-Advantageous

Year

Indoor Area 
Fixtures

Recessed 
Downlights

A-lamp

Fluorescent-tube 
Replacement?Decorative 

Lamp

Streetlight

Exit Sign





We must reduce use of fossil fuels 
80% by 2050.

Let's implement.
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LED Hi-Bay with Controls



LED Hi-Bay with Controls

PG&E Ace Hardware Project, September 2014
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LED Hi-Bay with Controls

PG&E Ace Hardware Project, September 2014



Complicated Office Lighting Retrofit

Related Companies Office Lighting Retrofit, May 2014

Less energy, more technicians?

Think Carbon Tax....!













































OUTDOOR LED LIGHTING
ON THE BRINK OF PARADIGM CHANGE



• ROADWAY LIGHTING FOR NIGHTTIME 
VISIBILITY

VS

• PLATFORM FOR SMART CITIES

• OBJECTIVES for TODAY

– Evolution of LED Outdoor Lighting
– Opportunities and Challenges

THE PARIDIGM
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Los Angeles Project - La Brea Avenue 200w 

HPS

Fc.: 1.59
Ave./Min.: 2.3 
Max./Min.: 5.23 
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Los Angeles La Brea Avenue 64w LED

Fc.: 1.08
Avg./Min.: 1.71 
Max./Min.: 2.52



• Price has dropped by >50%
• New England Utilities Allow LED Lighting 
• Efficacy has increased by 35% to as much as 

69%
• Control/Metering Technology

Last Three Years



• Manufacturers are Anticipating the Market
– ANSI 136.41 receptacle
– Dimming Drivers

• Many flavors-point to point, mesh, Zigby, 2.4 
GHz, 502 MHz, Proprietary, Non proprietary 
etc.

• Evolving Standards for metering and 
Interoperability
– ANSI 136 Group 
– TALQ

CONTROLS WILL DRIVE THE 
PARADIGM



• Metered Lighting
– DOT
– Parking Lots
– Shopping Malls, Auto Dealerships, Sports Venues

• Unmetered Lighting
– Tariffs
– Customer owned
– Utility Owned
– Muni’s 

• Grants/Incentives

WHAT IS THE LANDSCAPE



• Massachusetts
• Rhode Island
• Connecticut in NU Service Territory 
• Maine-Pending

• Prime Candidates
– New York
– Pennsylvania
– Maryland
– New Jersey
– California

WHO IS COVERED
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CELL 603-321-0212  FAX 910-814-1266

HM/OFFICE 910-814-2342

THANK YOU.

GEORGE WOODBURY

LIGHTSMART@TDS.NET


