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The Potential of LED Lighting g g
Versus Incumbent Technologies

• significant energy savings

• significant maintenance savings• significant maintenance savings

• improved lumen maintenance



Advantages related to 
Solid State Technology

• High reliability safety durability• High reliability, safety, durability
• Instant on, instant re-strike
• Loves cold temperatures 
• Dim or switch easily
• No forward heat; no UV
• Vibration and impact resistant• Vibration and impact resistant

(no electrodes)



The Green Factor –The Green Factor 
Environmental Opportunities

• No mercury

• No lead, RoHS complianceNo lead, RoHS compliance

• Longer lifetime - less environmental waste

O t iti f b tt ti l t l• Opportunities for  better optical control 

• High recycled content

• Energy savings



Sounds too good to be true…Sounds too good to be true…

Several critical issues in successfully applyingSeveral critical issues in successfully applying 
LED technology in luminaires:
– Thermal design– Thermal design

– Optical design

Determining life ratings– Determining life ratings

– Determining LLF (light loss factors)

C i l i i– Comparing luminaires



Good technology ≠ Good productGood technology ≠ Good product



Life 

• IESNA:  30% Lumen Depreciation at end of life (L70) 

• What about system life? – all components must be 
considered

• Need a finish that will last as long as the LEDs



Life depends on
1) the thermal design and drive current of the individual fixture and 

2) on the Ambient Temp of Your Application

Life
(shown‐Ruud Edge ™ Performance Curves)



Light Loss Factor -
There will not be a standard “one-size –
fits-all” LLF for LED – it will vary with thefits-all  LLF for LED – it will vary with the 
individual product design!

Considerations:
- LLD (lamp lumen depreciation)
- LDD (luminaire dirt deprection)
- Ambient temperature factor
- Drive current factor
- Application life (point in time to design to)pp (p g )



Evaluating Product DesignEvaluating Product Design

• Thermals

• Optics

• Performance do the layout• Performance – do the layout
– photometrics (independent test files)

(l )– LPW (lumens per watt)

• Life:  L70
• Proven – installations?

























LEDs and Roadway Lighting

• Important to meet RP‐8, AASHTO or TAC as 
i d (d th li hti l t )required (do the lighting layouts)

• Current performance LED products are most 
feasible now for residential or collector 
roads (dollars per lumen)

• No lumen multipliers



Finding the optimum solutionFinding the optimum solution



One possible solutionOne possible solution



3 possible solutions vs 100W HPS3 possible solutions vs 100W HPS







HPSHPS LEDLED

Oakland Streetlight Study – Phase III



City of Oakland –y
Per Head Power Consumption

Fixture HPS LED‐Phase II LED‐Phase III

Power (W) 121W 78W 58W

Savings 43W 63WSavings _ 43W 63W

% Reduction _ 36% 52%



City of San Francisco –City of San Francisco 
LED Streetlighting Test



City of San Francisco –City of San Francisco 
LED Streetlighting Test

Lighting Performance Metrics



City of San Francisco –City of San Francisco 
LED Streetlighting Test

Energy Metrics



City of San Francisco –
LED Streetlighting Test

LED A

LED BLED B



City of San Francisco –
LED Streetlighting Test

LED C

LED D

LED 







Adaptive 
Controls–

“smart” fixturessmart  fixtures















T i f C id i LEDTriggers for Considering LED

• Long hours of operation (24/7)Long hours of operation (24/7)

• Long periods of inactivity in space

H d t i t i d hi h ib ti• Hard‐to‐maintain and high‐vibration 
locations

• Low light level requirements, especially 
where uniformity is important

• Overlighted existing sites – re‐design to 
meet IES standards



Possible today, but there are barriers…



B i t LED f Sit & R dBarriers to LED for Site & Roadway

• For designers, lack of experience with LEDs,For designers, lack of experience with LEDs, 
lack of knowledge of LEDs, and lack of 
confidence in LEDsconfidence in LEDs

• Incomplete standards: LM‐79, LM‐80, and 
more coming (TM 21) what to use now?more coming (TM‐21) ‐ what to use now?

• First cost of luminaires / payback

• Variability in luminaire design & 
performance – challenging to evaluate



E l i LED l i iEvaluating LED luminaires
• Photometrics (independent test data)• Photometrics (independent test data)

• Evaluation/Layout for the application

• Life:  what is the L70
• Economic Analysis y

• Installations / Proven

• Warranty• Warranty



The View Ahead: Potential for ImprovementsThe View Ahead:  Potential for Improvements 
through using LED Technology

• Better Lumen Maintenance – longer life

• Reduced Equipment Maintenance• Reduced Equipment Maintenance

• More use of Adaptive Controls

• Reduced Energy Use

• More effective target distribution of lightg g

• Improved Vandal Resistance



Update on 
Applying LEDs forApplying LEDs for 
Site & Roadway 
Lighting

TRB Visibility SymposiumTRB Visibility Symposium 
May 2009

Shi l C lShirley Coyle
shirley.coyle@ruud.ca


