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Tunable Lighting
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Visual Pathway
Retinal Ganglion Cells 
(RGCs) carry signals 
from the rods and 
cones to the visual 
cortex, which controls 
vision

Non-Visual Pathway
ipRGCs are photo-
receptors connected to 
the hypothalamus and 
other parts of the brain, 
affecting many responses

• Melatonin
• Alertness
• Cognition
• Mood

• Writing
• Reading
• Watching

• Communicating
• Learning
• Focusing

• Appreciating
• Enjoying

• Photic
• Non-photic

• Lumens
• Lux (fc)

• EML, M/P
• CLa, CS



Energy Implications?
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• ACC Care Center

– Corridors versus existing: 68% savings

– Savings could be more if designer knew how much light for how long in AM

• Swedish Medical BHU

– Versus high light level (“circadian”) non-tunable base case: 41% savings

– Versus recommended light level non-tunable base case: 18% increase

– 6 hours of circadian stimulating light accounted for 74% of lighting energy

• Carrolton – Farmers Branch Classrooms

– 58% power reduction; more savings through dimming



Lessons learned?
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– Contractors are not familiar with these systems

– Commissioning is . . . Interesting

– “eyeball” or control settings vs. measurements

– Automatic vs. Manual tuning is. . . Complex

– People may not know what’s good for them

– People may save more energy

– Energy story can provide mixed messages

– Dimming saves lots; color tuning doesn’t add savings

– Non-visual goals may require higher light levels and energy than visual

– Evidence is still emerging and needs multi-disciplinary teams for projects

– The potential for “doing good” is great!!



Current projects
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We are now collaborating with partners who can broaden the story:

• Folsom Cordova Unified School District pilot - SMUD

• ACC Care Center Phase 2 – Brown U

• U of Kentucky NICU – UK, Pivotal 

• Patient Room lighting mock-up at SimTigrate / GA Tech

• Boulder Community Health IBHU / Boulder Associates



DOE SSL Program Website – Color Tuning and More
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https://www.energy.gov/eere/ssl/led-color-tunable-products

https://www.energy.gov/eere/ssl/led-color-tunable-products

