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Fine Print

Disclosure
This report was prepared as an account of work sponsored by an agency of the United States 
Government.  Neither the United States Government nor any agency thereof, nor any of their 
employees makes any warranty, express or implied, or assumes any legal liability or responsibility 
for the accuracy completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights.  Reference herein 
to any specific commercial product, process, or service by trade name, trademark, manufacturer, 
or otherwise does not necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof.  The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States  
Government or any agency thereof.

Keylogic Systems, Inc. contributions to this work were funded by the National Energy Technology 
Laboratory under the Mission Execution and Strategic Analysis contract (DE-FE0025912) for 
support services
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LAE Suggested Framework

2018 RDO.  Figure 4-2
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LAE Suggested Framework

2018 RDO.  Figure 4-2

~51% of potential ~40% of potential? ~82% of potential? ~50% of potential?



5

LED Source Efficiency

2018 RDO.  Figure 3-1
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Optical Delivery Efficiency

Post Office

1000 W HID
Morgan Pattison 2019
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Optical Delivery Efficiency

Troy Trottier, LinkedIn
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Spectral Efficiency

2019 DOE SSL RDO Figure 4-3 

Overlap of light SPD (at eye/detector) with optimum SPD

Optimizing for –
• Visibility
• Color rendering/highlighting
• Ambiance
• Human physiological Response
• Roadway safety
• Wildlife response
• Skyglow impact
• Plant growth properties
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Intensity Effectiveness

An Investigation of LED Street Lighting’s Impact on Sky Glow, DOE SSL Program 2017
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LAE Timing considerations

• LAE factors change over time
• Controls and ‘smart lighting’ necessary to adjust light for changing 

situations
• Intensity control – dimming, on/off
• Active spectral control may be helpful
• Active beam control may be helpful
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LAE Framework

2018 RDO.  Figure 4-2

• Can help make informed trade-offs for any lighting application
• Current status, practically achievable levels only known for light source efficiency
• Optimum optical distribution, spectral efficiency, intensity levels not known for 

most light applications
• Will require computational resources/methodology
• Can be used to optimize building designs and lighting layouts – unconstrained by 

limitations of previous technologies
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LAE R&D

• Defining efficiency terms
• Quantifying full model
• Developing computational 

approaches
• Validating model and 

computation
• Understanding optimum 

beam direction, intensity, 
and spectrum

• Use of LAE framework to 
validate benefits of 
intensity controls, spectral 
tunability, active beam 
control
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Thank You!

Morgan Pattison
morgan@sslsinc.com

1-805-217-3878

mailto:morgan@sslsinc.com
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