
From the Laboratory to the California Marketplace:

A New Generation of LED Lighting Systems

Key Research Outcomes



The data in this presentation are considered confidential and are not intended for publication or distribution beyond the company or institution to which they have been provided by the CLTC. They are for development and verification only and not intended 

as a substitute for data generated by an Independent Testing Lab. Distribution or publication of these data is forbidden without the express written consent of the CLTC. CLTC makes no claim as to the accuracy of these data beyond the specific test 

conditions and parameters under which the data were obtained.

Today’s Agenda

• 10:00 am – Introduction (Cori Jackson, CLTC)
• Project team
• Project goals & objectives 

• 10:10 am – Key Research Outcomes (CLTC Team)
• Consumer Preference Study Results 
• Product Evaluation Results
• Technology Transfer Activities
• Industry Engagement

• 11:40 am – Questions & Answers (All)

Today’s Agenda



CEC’s Project Manager: Adel Suleiman

Principal Investigator: Michael Siminovitch

Engineering Director: Keith Graeber

Project Manager: Cori Jackson

Project Engineers: Nicole Hathaway

Philip von Erberich

Manuel Lopez

Drew Harper



Project Goals & Objectives



Today’s Agenda

Today’s lighting products should 
be designed to:

• Meet consumer expectations

• Provide value

• While saving energy

We don’t know what consumers 
expect or value!

The Problem



Today’s Agenda

1. Determine consumer 
preferences for major lighting 
performance features in 
common applications 

2. Apply outcomes in 
development of lighting system 
specifications & prototypes

3. Increase LED lighting system 
adoption across California 
through engagement with 
industry

4. Decrease energy use and 
carbon emissions 

The Solution

Vanity mock-up

Home office mock up

Color sorting task
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Melanopic Threshold Study
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Transitioning Research to Residential Applications
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Lighting Service Delivered & Color Fidelity
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Lighting Service Delivered & Color Fidelity

Percent Difference in Light Chosen
From Low to High CRI 



Transitioning Research to Healthcare Applications



Background

• Analysis of face and hands 
photos indicate color quality 
improvements between 82, 
97 and 95 Red CRI lights 
sources

• Self examination tests at 
CLTC using mirror setup 
indicated that high CRI is 
more effective for skin 
evaluation than 82 CRI light 



Project Partners

• UC Irvine Dermatology 
Department
• Christopher B. Zachary, MD – Chair 

of Dermatology at UCI

• Natasha Atanaskova Mesinkovska, 
MD PhD –
Chief Scientific Officer

• Margit Juhasz, MD – Dermatology 
Clinical Research Fellow

• California Lighting Technology 
Center (CLTC)

• California Energy Commission



Study Objectives

1. Improve assessment of 
skin disorders in 
dermatology clinics

2. Improve patient 
comfort



Lighting System Specification

• CLTC and industry partners developed 
a variable CRI LED luminaire with three 
normalized channels:

• 82 CRI
• 97 CRI
• 95 + (red enhanced) CRI

• Red enhanced channel has a higher red-light 
spectral content than 97 CRI channel

• Luminaire power and switching is 
controlled through a PoE system with 
custom control software
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Field Study at UC Irvine

• Adjustable color quality LED light 
fixtures in 15 rooms for clinical use

• For each setting, clinicians evaluate 
the following:
• Different skin conditions 
• Naturalness of the patient's skin
• Effectiveness of the lighting for skin 

evaluation
• Room comfort 
• Preference for use in their dermatology 

practice 



Today’s Agenda

1. Consumer Preference Study Results

2. Product Evaluation Results
• Product Life Testing
• Linear LED Lamps – Interoperability Testing

3. Technology Transfer Activities

4. Industry Engagement

Key Research Outcomes



LED Product Life Testing
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• Third-party verification of 138 LED lamp performance for 12,000 hours of runtime

• Medium Screw Base LED Lamps (14 Products)
• 7 omni-directional (2 are filament-style)
• 7 directional

• Linear LED Lamps (7 products)
• UL Type A (3)
• UL Type B (2)
• UL Type A/B (1)
• UL Type C (1)

• Candelabra Lamps (2 Products)

• Three early failures (within 1,000 hours of run time)
• 2 samples of one filament-style LED medium screw base product
• 1 linear LED lamp sample

Product Evaluations – Life Testing
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• Projected Rated Life vs. Manufacturer Claimed Rated Life
• Used industry standard measurement and calculation methods

• Lifetime standard, IES LM-84-14 & TM-28-14

• Photometric Measurements, IES LM-79-08

• 26% of  tested products failed to meet manufacturer claimed rated life 
(6 of 23)

• Product Safety and Reliability
• No safety concerns encountered over the course of the evaluation

• All samples of two ‘filament-style’ products failed

Product Evaluations – Life Testing
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Linear LED Lamp Product Evaluations

• 3 of the 7 linear LED lamp products experienced failures due to three 
main modes:
• Connections between lamp and driver (6 of 6)

• Driver (1 of 6)

• Resistor (4 of 6)

Manufacturer Claimed Rated 
Life (hours)

Projected Rated Life (L70) Based on In-Situ Performance (hours)

TLED-1 50,000 N/A (6 failures)

TLED-2 50,000 >60,000

TLED-3 50,000 >60,000

TLED-4 50,000 >60,000

TLED-5 50,000 >60,000 (1 failure)

TLED-6 50,000 >60,000

TLED-7 50,000 N/A (4 failures)



Linear LED Lamp – Interoperability Testing
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Technology Transfer Activities



Transitioning Linear LED Lamp Specification 
into the Million LED Challenge



Million LED Challenge

www.millionLEDchallenge.org
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Light Source Color Binning
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Just Noticeable Flicker
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Industry Engagement



Field Study at UC Irvine



Field Study at UC Irvine



Amber/White Corridor Lighting



Amber/White Corridor Lighting



Million LED Challenge

www.millionLEDchallenge.org



From the Laboratory to the California Marketplace:

A New Generation of LED Lighting Systems

Questions?


