Energy Efficient Roadway Lighting Applications
Background Information

· Conventional street lamps last 3-5 years, requiring high manpower and maintenance costs for bulb replacement.

· Energy efficient street lights cost more upfront than traditional lighting applications, but use less energy and last longer, thus resulting in significant energy and maintenance savings.  The exact amount of savings depends on the type of energy efficient lighting used versus the type of lighting previously used.
· The most energy efficient street lighting includes:

· Induction lighting

· LED lighting
Induction Lighting
· Have long lives, because they use an induction coil or electrode-less antenna, rather than a filament or electrode
· Suitable for a wide range of applications.  Exterior use includes: street lighting, tunnels, bridges, and parking lots
· Ideally suited for high-ceiling applications where the lamps are difficult, costly, or hazardous to access, since the lights do not need to be changed often
· Has been in service for about 20 years in architectural and decorative outdoor lighting
· Advantages
· Long life: 100,000 hours, outlasting 100 incandescent or four HID or fluorescent lamp changes
· Energy Efficient: 85+ lumens per watt
· Lumen maintenance: 70% of its light output at 100,000 hours
· High output: 70W to 400W (much brighter than LEDs)
· Minimal color shifting
· Starting temperatures as low as -40 degrees Fahrenheit
· Uses a minimal amount of mercury gas (less than 20 ppm)
· Has to ability to instantly start and shut off
· High color rendering index (.80)
· Disadvantages
· Cannot retrofit existing HID fixtures without a dedicated retrofit kit
· Can cost up to 4+ times more than an HID system to install
LED Lighting
· A Light Emitting Diode (LED) is a semiconductor device which converts electricity into light.

· Unlike ordinary incandescent bulbs, LEDs do not have a filament that will burn out.
· Has an absence of hazardous materials such as Mercury

· Performs well in cold environments
· Better at placing light in a single direction than incandescent or fluorescent bulbs, reducing light pollution and wasted energy
LED streetlights
· At least 30 cities have asked for more than $104 million in federal stimulus funds to convert to LED streetlights

· Cost of installation: about $1,000 as opposed to $250 for a traditional one (according to a USA Today article)

· Solar-powered LED light units work by storing electricity generated by sunlight during the day in storage batteries to provide illumination at night.
· Specific LED streetlight city projects

· Pittsburgh, PA: Just approved a pilot program to convert all the city’s street lights to LEDs

· Urbana, IL: Three LED street lights were provided to the city by Relume Technology of Oxford, Michigan on a 90-day demonstration basis.
· Anchorage, AK: Spent $2.2million on LED lights, cutting its energy bills by $350,000/year.  The project is expected to pay for itself in six years.
· Los Angeles, CA: Over the next five years, will equip 140,000 residential street lights with LEDs, which is expected to save the city $10 million in lighting costs and 40,500 tons of carbon emissions.

· Advantages

· Long life: 60,000 hours (10 to 15 year life expectancy)

· Uses over 50% less energy than Mercury Vapor lamps (138W) and over 25% less energy than high pressure sodium lamps (90W)

· Has more than double lux per watt (0.21) than that of a mercury vapor street lamp

· Can be dimmed overnight and brighten when pedestrians are near

· Can have transmitters and receivers to alert the city when maintenance is needed

· Can flash to guide first responders

· Disadvantages

· The lumen output has not reached the levels of its HID and Induction counterparts

LED traffic lights
· Energy savings can be up to 93% compared to the typical needs of an incandescent bulb (135 Watts)

· Specific city project:  In 2001, Portland, OR replaced nearly all red and green incandescent traffic signal lights with LED ones.  Annual energy and maintenance savings: $400,000 and net payback in less than three years

· Advantages

· Low power consumption (10 W to 22 W)

· Long life (as high as 7 to 10 years, compared to a year for a comparable incandescent light signal)
· Disadvantages

· The initial cost can range from $57 for a red display to $127 for a pedestrian display (an incandescent bulb used for traffic signals typically costs about $2.75 a bulb according to report)

Other Cost-Saving Measures Regarding Outdoor Lighting
· Glendale, Arizona is the first U.S. city with an automatic system that monitors 19,270 streetlights and alerts the city when one is out, which supposedly results in significant savings in fuel and emissions. Source: report 
· Ann Arbor, Michigan is considering using motion sensors on street lights, which will darken the lamps if no activity is detected on the street.  Source: New York Times article 
