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The California Lighting Technology Center’s mission is to stimulate, facilitate and 
accelerate the development and commercialization of energy-efficient lighting 
and daylighting technologies. This is accomplished through facilitating technology 
development and demonstrations, as well as offering outreach and education 
activities in partnership with utilities, lighting manufacturers, end users, builders, 
designers, researchers, academicians and governmental agencies.

The concept of CLTC was developed through a collaborative effort between  
UC Davis, the California Energy Commission, the US Department of Energy  
and the National Electrical Manufacturers Association to advance energy-efficient 
lighting and daylighting technologies.
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Graduate student Judy Xu adjusts sensors for a daylighting test
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California Lighting Technology Center was established in 2004 by its founding partners: 
the University of California, Davis, National Electrical Manufacturers Association 
(NEMA), the California Energy Commission, and the US Department of Energy. Since 
then, CLTC has expanded substantially as a result of impressive project portfolio growth 
and subsequent funding increases. The most notable funding increase in 2009 was 
the new interagency agreement between CLTC and the Energy Commission for $3.2 
million dollars for work in over 20 projects spanning three years. To accomplish the 
goals outlined in this agreement and in additional project funding agreements secured 
in 2009, staff and facility growth was required. 

By July 2009, CLTC employed over 30 staff members and had outgrown its original 
home, requiring the Center’s relocation to a new, 14,000-square-foot facility.  
The new facility functions as a living laboratory to test and measure lighting 
technologies from qualitative and quantitative perspectives. The facility includes  
full-scale lighting and daylighting application labs for the development and 
demonstration of next-generation, emerging lighting and daylighting technologies. 
In addition, CLTC now boasts a larger machine shop, spectral goniophotometer,  
life-testing racks with 400 medium-base sockets, board router and oven, and a new 
3-meter integrating sphere. This equipment will assist the staff in fulfilling the objectives 
of the ongoing research endeavors.

From its beginnings, California Lighting Technology Center has filled a substantial 
void in lighting-technology and energy-efficiency research, and the Center’s growth 
demonstrates the importance of this work. With this growth, however, comes challenges. 
For CLTC to continue to serve as a true leader in this research, these challenges must 
be addressed. This document is a summary of a milestone year for CLTC. It also serves 
as a guide to what is planned for 2010 and beyond. CLTC is a recognized leader in 
energy-efficient lighting research, and although with growth come growing pains, the 
Center’s leadership and staff embrace the challenges ahead.

introDuCtionCLtC Advisory report 2009
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CLTC offers a unique program to provide the lighting industry, retailers, and 
government access to a wide range of CLTC services and more importantly,  
a link to California markets and to one another. At the close of 2009, the CLTC 
affiliate program included 47 members. To this diverse group of organizations, 
CLTC added both start-up ventures and large partners this year. 

aFFiliate ProgramCLtC Advisory report 2009

CLTC’s affiliate wall at the new facility 
showcases our association with  
industry partners
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By the end of 2009, the number of CLTC staff had grown to approximately  
35 employees including full-time staff, student interns, and postdoctoral and graduate 
researchers. Several staff positions were added to support CLTC’s growing project 
workload. CLTC now employs staff members who serve in capacities ranging from 
administration to development engineering to outreach and communication. 

In 2010, at least three engineering positions are expected to be added, a new 
assistant editor in the outreach department will start at the end of January, and a 
new principal project engineer will join the CLTC team.

CltC PersonnelCLtC Advisory report 2009
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CLTC is currently engaged in multiple research and technical service agreements 
involving a variety of lighting technologies. The following is a selection of the major 
efforts that CLTC is involved in.

2009 – 2012 interagency agreement between 
the california energy commission and cltc

The California Energy Commission’s Public Interest Energy Research (PIER) 
Program has provided a significant portion of CLTC’s funding since the Center’s 
inception in 2004. This continues with the new round of research activities that 
follow the successful pattern of developing new lighting technologies and taking 
them to market.

The objective is to produce a group of products, technologies, and knowledge that 
meets PIER goals of improving energy cost and value by developing energy-efficient 
lighting technologies and bringing them to market through research, development, 
outreach, and technology transfer activities. This will be accomplished through 
collaboration with the California Energy Commission, California utilities, industry, 
and academic and professional institutions.

Twenty-four projects are listed in the new agreement, including topics in daylighting, 
solid-state lighting, and market transformation. The following are abbreviated 
summaries of these projects.

commercial dual loop lighting controls for skylight applications

As a result of the 2008 version of Non-residential Title 24 Standards, CLTC has 
developed laboratory prototypes of a new electric lighting control system for 
daylight harvesting in skylight applications. The new system offers increased 
reliability and decreased cost through automatic, continuous monitoring. CLTC 
laboratory prototypes have demonstrated successful performance. This task will 
focus on bringing this new technology to the market through the development of 
commercial products in collaboration with manufacturing partners.

researCh & DeveloPmentCLtC Advisory report 2009

current Projects
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smart windows & skylights

This project will develop a prototype for a new generation of “smart” windows 
and skylights. The systems will include multiple interior and exterior sensors and 
integrated electronics that execute algorithms to maximize energy efficiency as 
well as comfort through use of the operable fenestration system. The elements will 
include shading and ventilation systems, and the following sensors: 

Occupancy / vacancy sensors•	
Photo sensors•	
Air temperature sensors•	
Humidity sensors•	
Radiant temperature sensors•	

The proposed prototype’s controller will be a computer that executes the control 
algorithms. The control logic will mimic what humans would do if they were 
continuously monitoring sensor input.

dual Photo sensor controls for side-daylighting applications

The objective of this project is to develop dual photo sensor control systems 
for side-daylighting applications. Dual photo sensor controls for electric 
lighting in daylit spaces show significant promise for increased reliability and  
cost-effectiveness. CLTC has developed a dual-loop control system specifically 
for skylight applications in collaboration with manufacturing partners and test bed 
participants.

Implementation in skylight applications is typically less challenging than in side-
daylighting applications, mainly because the two sensors can be part of a single 
unit placed under a skylight. In side-daylighting applications the two sensors may 
be in separate locations and their signal may be affected with window and shading 
systems operation. Moreover, a single outdoor sensor can serve as one of the 
two sensors for all daylit spaces, greatly reducing the overall cost of dual sensor 
controls for daylighting.

Self-commissioning Dual Loop  
Sensor Dimming Technology for  
Daylight Harvesting
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daylight optimization for skylight applications

One of the most common problems in skylight applications is glare due to high 
luminance ratios between bright skylight glazing and relatively darker ceiling or 
interior roof surfaces. Excessive daylight contributes to increased solar heat gain, 
compromising the electric lighting savings.

CLTC will collaborate with Wal-Mart and manufacturing partners such as Sunoptics, 
to develop technologies that reduce the glare by filtering and redirecting a fraction of 
the incoming daylight toward the ceiling, as well as technologies that automatically 
adjust the transmission of skylights and control solar heat gain. 

solar canopy for core daylighting

The “Solar Canopy” system developed at the University of British Columbia (UBC) 
is a core sunlighting strategy using films with high reflectance that line a light 
distribution channel that transmits light from the exterior of the building to central, 
windowless areas. Potential benefits include reduction in use of electric lighting, 
both overall and during periods of peak electricity usage, and better psychological 
connection of occupants to exterior conditions. CLTC will collaborate with UBC, 
manufacturing partners such as 3M, and demonstration partners to test the 
feasibility of this system.

develop exterior lighting technologies: high-efficiency bi-level smart wall Packs

Most commercial and industrial buildings have exterior wall-mounted fixtures used 
for common area and security lighting. The most common light sources in these 
fixtures are high-pressure sodium and mercury vapor, both of which have poor 
color rendering and little or no controllability. Typical optical systems direct light 
sideways and upward, creating light pollution and glare. CLTC demonstrated optical 
controls on wall packs using conventional light sources as part of PIER research in 
the 2002 – 2005 program. LEDs and induction lamps offer greater efficiency, color 
rendering, and controllability, both optically and in combination with occupancy and 
photo sensors.

CLTC will work with manufacturing partners to develop new LED wall packs with 
integrated optics and controls, and with manufacturing partners to develop new 
induction wall packs with integrated optics and controls.

Bi-level Smart Wall Packs 
Cal Poly Pomona

Wal-Mart skylights in West Sacramento
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led / induction longevity in exterior applications

Both LEDs and induction lamps promise longevity beyond that of conventional 
discharge lamps. In many cases, the financial viability of fixtures is based on long 
life and low maintenance. With these new technologies, manufacturers are offering 
luminaires with a service life of up to 25 years. The effects of UV exposure, insects, 
and wildlife on the fixtures has not been determined, but will play a role in the 
fixtures reaching their maximum lifespan. 

CLTC will collaborate with manufacturing partners and California utilities to evaluate 
the ability of exterior induction and LED luminaires to sustain light output after 
extended exposure to ozone, insects, bird nesting, dust, and extended periods of 
UV radiation.

smart exterior dark-sky friendly, historically accurate lighting

Many communities’ test-bed participants have exterior luminaires that fit within 
the cultural design contexts of their downtowns or historic neighborhoods.  
These fixtures are typically highly inefficient and a large part of their flux is directed 
toward the sky. 

CLTC will collaborate with manufacturing partners, test-bed participants, and 
California utilities to develop new LED exterior luminaires that maintain the overall 
appearance of historic luminaires and use optics and bi-level controls to improve 
energy efficiency and reduce light pollution.

side Projecting leds with Pv Power and control

Typically, new municipal, freeway, and airport signage requires trenching for  
high-voltage electrical supply and / or control wires. When this wiring is required 
on roadways, ramps, taxiways, and runways, significant costs coupled with risk 
to the installation crews and traveling public can be incurred. Typically, these 
fixtures have relatively short lifespans and maintenance risks that are similar to 
the installation risks. Preliminary market research indicates that there have been 
enough advances in LEDs, photovoltaic arrays, wireless controls, and polymer 
lithium ion batteries to create sign lighting that is grid-connected through direct 
burial DC circuits installed in slit trenches and dependable enough for critical 
applications in transportation.

develop interior lighting technologies / retrofit led downlights

This project focused on developing new LED downlights that offer improved visual 
comfort and include occupancy and demand response controls in collaboration 
with manufacturing partners such as Capri / Lumileds, Lithonia / Cree, and SMUD. 
Objectives include consumer cost reduction strategies and improved light 
distribution. To address the retrofit market, CLTC will explore using existing wiring 
and fixture bodies.

Bi-level Smart LED Exterior Lighting

Cooper Halo LED Downlights
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digital open source lighting controls commissioning tool

As digital technology is becoming the standard in lighting controls, NEMA has 
developed a new digital lighting controls open protocol referred to as NEMA 243. 
This new protocol is based on Digital Addressable Lighting Interface (DALI).

CLTC will be working with NEMA on debugging, testing, and demonstrating  
NEMA 243 in two installations: one at CLTC and the other in two UC Davis campus 
classrooms. Both installations show promise for significant energy savings and 
smart operation based on sensors and control algorithms. While installation of 
digital controls is simple, commissioning can be challenging. Commissioning 
involves grouping of luminaires and development of control algorithms by allowing 
specification of control algorithms based on the values of sensor signals and 
the state of the lighting systems components. This project is focused on the 
development of the commissioning tool in collaboration with NEMA lighting 
controls manufacturers.

wallwash for task-ambient demand responsive ambient lighting

The benefits of task -ambient lighting have been demonstrated in a number 
of PIER research projects. However, office spaces that rely on task lighting 
have an unfortunate side effect known as “cave effect.” CLTC will collaborate 
with manufacturing partners to develop strategies and technologies that direct 
ambient light on walls and vertical surfaces to minimize this effect and contribute 
to widespread use of task -ambient approaches. Focusing ambient lighting on 
vertical surfaces has the potential to decrease overall ambient lighting energy 
requirements. These areas, along with hallways, corridors, and other non-task and 
walk-off building areas, would be incorporated into demand response strategies. 
CLTC will work with project partners to develop a wall-washing luminaire system 
with controls that adjust lighting based on demand response needs. 

solid state luminaires for high bay, Poles, and office applications 

Plasma light sources have the potential for higher efficacy than linear fluorescent 
lamps, with better color rendition and longer life. A single plasma source the size of 
a few cubic inches could potentially replace multiple fluorescent fixtures in office 
spaces. This implies significant reduction in materials, transportation, storage, and 
maintenance costs. Adding controllability, high color rendering, and efficacy makes 
plasma sources attractive from energy, comfort, sustainability, and cost points of 
view for office, pole, and high bay lighting.

Digital Open Source Lighting Controls  
UC Davis



15table of contents

CLTC will collaborate with manufacturing partners to develop plasma luminaires 
 for test-bed participants such as athletic venues, warehouses, street lighting, and 
open office applications, focusing on the design of optics for direct, indirect, and 
direct / indirect approaches that will provide uniform illumination throughout open 
space areas while minimizing glare and shadows. 

organic leds (oleds) for office ambient lighting

OLEDs are an emerging technology with a new set of challenges. Their planar 
nature may allow us to merge them into standard office partitions. If they reach their 
potential, OLEDs could provide general illumination while conventional LED sources 
will provide specific task illumination. The combined technologies should offer 
energy-efficient, comfortable lighting for many years without service. University of 
Southern California Advanced Materials Laboratory has developed competence in 
the control and operation of OLEDs. Universal Display Corporation has developed 
high performance systems. Steelcase has proven itself willing to adopt innovative 
technologies in support of sustainable, comfortable office furnishings. CLTC plans 
to work with these partners to investigate the possibilities of OLEDs for use in 
general illumination in the office workplace. 

next generation led residential lighting and manufacturer training

CLTC will work with manufacturing partners to develop the next generation 
of LED residential lighting products that will greatly reduce energy use.  
Next-generation lighting control systems for the home may also be equipped with 
demand response capabilities and occupant controls that will both respond to 
power infrastructure requirements and occupant usage patterns. 

CLTC will partner with existing manufacturers of decorative residential lighting 
fixtures to assist in the development of new LED technologies that require 
knowledge of and experience with thermodynamics, electronics, and optics. 

university-level training Program for design Professionals 

The objective of this task is to provide design professionals with knowledge 
about energy-efficient lighting strategies and technologies (Lighting Lectureship 
Program). This program should provide the design community with information 
about new technologies (particularly PIER technologies) and their proper application 
for compliance with new Title 20 and 24 codes and UL / IESNA standards.

Project Advisory Committee Meeting
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dgs Program

The State of California is one of the largest landlords in the world. The Department 
of General Services (DGS) operates a broad range of structures for the state from 
multi-story offices to garages and warehouses. DGS buildings are ideal places to 
demonstrate new technologies and conduct tests to validate their performance.  
In addition to demonstrations, CLTC will work with DGS to create training programs 
and lighting best-practices manuals.

inform codes and standards Processes / evaluation of scotopic lighting effects

There are currently no established standards for differential illumination levels 
for high color temperature sources. Many municipalities in the State of California 
are prepared to institute high color temperature lighting measures without the 
benefit of established standards. CLTC will partner with IESNA, the University of 
Virginia, manufacturing partners such as Full Spectrum Solutions, Inc., BetaLED, 
and Southern California Edison to conduct human factors experiments to test the 
performance of critical visual tasks under illumination of different color temperatures 
and intensities. Measurements will include various populations performing visual 
tasks of varying complexity from walking a path to driving a car. The results of the 
tests will be used to provide guidance until larger studies can thoroughly establish 
new standards.

Program-wide market connections tasks

The Interagency Agreement includes the outline for a significant market  
connections effort. The objectives include designing a program-wide strategy to 
distribute information about the technologies developed in the technical tasks and 
to achieve a level of market acceptance consistent with reaching energy savings 
goals, inform energy codes and other processes, and identify future market-driven 
public interest lighting research opportunities. 

The overall goal of the program is to accelerate lab-to-the-marketplace  
connections of PIER research through building connections with the lighting 
industry, research communities, design professionals, lighting installers and 
maintenance professionals, and decision-makers.

Activities conducted through the program will include organizing and hosting 
symposia, roundtable meetings, annual conferences / forums, producing 
and managing outreach materials such as the Lighting Portal, guidelines for  
energy-efficient lighting practice, and participating in industry events such as trade 
shows and conferences.

2009 Campus Lighting Retrofit Forum at 
UC Irvine
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lighting california’s future

Lighting California’s Future (LCF) is a $3.7 million California Energy Commission 
Public Interest Energy Research (PIER) Program focused on lighting technologies 
for buildings. The program, which is managed by Architectural Energy Corporation 
(AEC), features nine technical projects and a cross-cutting market connection 
project. The $3.7 million includes $1.2 million in match funds from lighting and 
daylighting manufacturers. CLTC is a major participant in LCF, providing project 
management and research and development in the following tasks:

Improved Tubular Daylighting Devices•	
Cost-effective Demand Response•	
Integration of Electric Lighting Controls with  •	
Utility Demand Response Signals
Retrofit Integrated Classroom Lighting System•	
Wireless Integrated Photosensor and Motion Sensor  •	
Lighting Control System (WIPAM)
Advanced LED Downlighting Component-based Systems•	
LED Novel Downlights•	
Smart LED Lighting for Residential Fans•	
Market Connections Strategy•	

Lighting California’s Future will come to a close in 2010, with final reports submitted 
to the Energy Commission in July. The Cost-effective Demand Response and 
Integration of Electric Lighting Controls with Utility Demand Response Signals final 
reports will be completed in the first part of the year, and work has concluded on 
those efforts. 

Final demonstrations, in conjunction with the PIER demonstrations program, 
will include two installations on the UC Davis campus: a large Halo® downlight 
installation at Tercero Student Residences and a WIPAM and task lighting system 
at Mrak Hall. The case studies from these demonstrations will be valuable 
tools in promoting products that have resulted from the efforts of LCF. The 
Advanced LED Downlight prototypes are on display at CLTC in the demonstration 
kitchen and were displayed at several events throughout California in 2009.  
The first generation of commercially available Hunter LED fans derived from this 
project is currently under review at CLTC, and Hunter is expected to start marketing 
the product in spring of 2010. The market connections team is developing a WIPAM 
demonstration video, case study of the Halo downlight to be available at Cooper 
distribution centers, and a significant presence at LIGHTFAIR® International 2010. 
LCF and other PIER projects will be featured in a booth in the daylighting pavilion.

LED Fan Prototype
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berg: decorative residential led fixtures

Solid state lighting represents a significant energy savings opportunity over 
incumbent light source technologies. Market barriers such as cost, color, and 
controllability represent serious hurdles for widespread adoption in the customer 
sensitive residential marketplace. CLTC has developed a unique solid-state lighting 
system tailored to the residential consumers’ needs in partnership with Progress 
Lighting and the California Energy Commission.

The vanity, sconce, and chandelier prototypes are cost-effective, reliable, and 
energy-efficient, as well as Title 24 compliant. The photometric performance meets 
established goals. At the close of the project, CLTC recommended conducting 
field tests and developing reports on the luminaires in a variety of applications and 
environments.

berg: self-commissioning dual looP sensor  
dimming technology for daylight harvesting

CLTC partnered with Wal-Mart and Watt Stopper / Legrand to accelerate the 
commercialization of the Self-Commissioning Dual Loop Sensor Dimming 
Technology for Daylight Harvesting. After successful testing in the laboratory, 
a prototype dual loop system has been in place on the western side of the  
West Sacramento Wal-Mart store, over the home and garden section, for over one 
year now. CLTC is gathering data from both systems to quantify the performance 
improvements of the dual loop system compared to the single sensor system. 
Initial results show significantly increased accuracy and reliability.

Watt Stopper / Legrand announced the launch of the LS - 102 Daylighting Controller 
in February 2009, the first of a series of daylight harvesting control products that 
use the technologies developed at CLTC in this project.

The LS - 102 Daylighting Controller is the first of a series of daylight harvesting 
control products that greatly increase reliability and decrease costs by providing 
continuous, automatic calibration, overcoming one of the most prominent barriers 
in widespread daylight harvesting, which is the need for recalibration after changing 
interior surface geometry or reflectance.

LED vanity luminaire prototype
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california Public utilities commission  
strategic lighting Plan committee

Directors Michael Siminovitch and Konstantinos Papamichael are both assisting 
California Public Utilities Commission in the creation of a strategic plan that will 
facilitate the development of Net Zero buildings in California. Michael Siminovitch 
plays a lead role in this effort as the Principal Investigator on the contract.

utility PartnershiPs

Through research agreements, technical service agreements, and affiliate 
partnerships, CLTC has formed strong relationships with four major California 
utilities: Pacific Gas & Electric (PG & E), Sacramento Municipal Utility District 
(SMUD), San Diego Gas & Electric (SDG & E), and Southern California Edison 
(SCE). CLTC works with the Emerging Technologies departments to offer insight 
into which lighting technologies show promise, peer reviews for reports and  
papers, ET assessments, technology evaluation, participate in the codes and 
standards development process, educate and train, and develop new technologies 
through research projects. Utility partnerships were expanded in 2009 with 
additional funding and expanded statements of work. The following is a list of 
selected utility-based projects:

Pg&e 

Super Lamp Initiative

Lighting Technology Fact Sheets

Title 24 Residential Lighting Class Instruction

smud

Smart Demand Response Light Systems for Commercial Buildings

LED Replacements for Linear Fluorescent Lamps

sdg&e 

Backlit Menu Boards Evaluation

Product Evaluation of the Parans Solar Lighting System

sce

Life Testing

Controllable Lighting Roundtable Series
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Pier lighting demonstrations 2009

The California Energy Commission’s Public Interest Energy Research (PIER) 
Program sponsors the development and demonstration of energy-efficient building 
technologies. Over the past several years, CLTC has developed strategic partnerships 
with the University of California (UC), California State University (CSU), California 
Community Colleges (CCC), and the California Department of General Services (DGS).  
These partnerships include a series of demonstration projects coupled with 
programmatic support to ensure continued deployment of energy-efficient lighting 
technologies and practices across California. To date, over 90 demonstration sites 
throughout the state have been installed and monitored. This effective program  
is a critical step in moving viable technologies from the research lab to the 
marketplace. The first Demonstrations program will be complete in 2010, while 
design for the next generation is in development now. The Demonstrations program 
is expected to continue for at least three more years. The following are highlights 
from 2009:

30 – 50% savings achieved at demonstration sites statewide

The Demonstrations program continued to develop partnerships with the CSU, 
UC and CCC campuses, and the California Department of General Services (DGS).  
These partnerships aim to increase the variety of locations for successful  
energy-efficient lighting demonstrations and provide data for case studies. The 
following is a selection of demonstrations completed in 2009:

Integrated Office Lighting Systems at the DGS headquarters in the  •	
Ziggurat Building in Sacramento, CA
Adura wireless control systems at the California Energy Commission head-•	
quarters in Sacramento, CA
LED bi-level bollards and bi-level induction parking area luminaires at the •	
California Department of Public Health facility in Richmond, CA

A synopsis of all completed Demonstration projects is available at 

terradex.com/PublicPages/CIEE/PIER_01.aspx

Demonstration & outreaChCLtC Advisory report 2009

selected 2009 Projects

http://terradex.com/PublicPages/CIEE/PIER_01.aspx
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bi-level smart led Parking lighting at the uc davis south entry Parking structure 

What began as a PIER technology development and demonstration project grew 
through forward-thinking leadership in the UC Davis Facilities Management 
department to a campus-wide energy-efficient lighting retrofit. This significant 
effort has put UC Davis on the map as a leader in energy-efficient campus  
lighting practices. 

cltc.ucdavis.edu/content/view/394

ucoP retrofits office with the integrated office lighting system

The University of California Office of the President, CLTC, and PIER State Partnership 
for Energy Efficiency Demonstrations teamed up to reduce the lighting energy 
use, and improve lighting quality for the ninth floor of the UCOP Franklin building. 
The resulting 59%reduction in lighting energy use spurred plans for building-wide 
retrofits in the near future. 

cltc.ucdavis.edu/content/view/333/295

universityofcalifornia.edu/news/article/21300

historic bidwell mansion hosts state-of-the-art lighting demonstration

The Bidwell Mansion Visitor Center (BMVC), operated by California State Parks, is 
the first stop for people wishing to tour Bidwell Mansion, a three-story Victorian 
mansion built in the mid-1800s. The BMVC contains a gift shop, museum, and 
theater. In addition to general visitation, the BMVC is frequently used to host 
seminars and workshops for the general public, local agencies, and State Park 
personnel. Approximately 35,000 people visit the park each year. Between public 
visitors and parks department staff, the Visitor Center provides an excellent,  
high-profile demonstration area for PIER technologies that improve light quality 
while decreasing energy consumption.

Twenty-seven Cooper Halo® LED downlights replaced inefficient CFL downlights 
and T12 fixtures throughout the visitor center. The retrofit resulted in a 50% annual 
energy savings and an increase in lumens delivered to the target areas. A case 
study on this demonstration will be released in early 2010.

Bidwell Mansion Downlight Demonstration 
Chico, CA

Bi-level Smart LED Parking Lighting 
UC Davis South Entry Parking Structure

http://cltc.ucdavis.edu/content/view/394
http://cltc.ucdavis.edu/content/view/333/295
http://universityofcalifornia.edu/news/article/21300
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uc santa barbara hosts conference and multiple Pier demonstrations 

The CLTC PIER Demonstrations team installed several technologies on the 
UCSB campus. During the 2009 UC / CSU / CCC Sustainability Conference, 
participants toured the sites to learn more about the technologies installed. This 
sizeable demonstration equipped office, classroom, and exterior spaces with the  
following technologies:

Daylighting controllers•	
Energy Star•	 ® rated LED downlights and LED architectural luminaires
Integrated office lighting systems•	
Bi-level parking area and parking garage luminaires•	
Bi-level HID wall packs•	

Pier demonstrations Planned for 2010

The 2010 UC / CSU / CCC Sustainability Conference will be held at LACCD’s  
Los Angeles Trade-Technical College on June 20 – 23. Several demonstrations 
are being planned, as well as conference events to showcase them to attendees. 
Bi-level LED, HID, and induction exterior luminaires are proposed for Building F. 
Classroom lighting retrofits have been suggested for Building A, and wallpacks 
throughout the campus are in need of replacement. The campus is enthusiastic 
about collaboration, and all retrofits will be complete by June. 

Bi-level parking demonstrations will continue with a proposed project at UCSF in 
the Dental Clinic Parking Lots. Thirty-five bi-level induction luminaires will replace 
existing HID luminaires. This demonstration is planned in partnership with PG&E.

The WIPAM demonstration in Mrak Hall at UC Davis will also include components 
of the Integrated Office Lighting System (IOLS). Private offices, perimeter offices, 
open office stations, and reception areas will undergo a task and overhead lighting 
retrofit with a variety of proposed technologies.

The best-practice IOLS demonstration is planned for the second floor of the 
California Army National Guard (CANG) Joint Forces Headquarters in Sacramento, 
California. Several private and cubicle workspaces will be outfitted with new IOLS 
equipment including suspended fluorescent pendants with integrated daylight 
sensors, LED task lighting, and zonal occupancy controls.

Classroom retrofit, UC Santa Barbara
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selected outreach Projects

CLTC’s Outreach staff activities include communications campaign planning, 
content creation, design, and deployment. Outreach also facilitates CLTC 
events through logistics, promotional support, and the development of 
support materials for each event. This includes events hosted by CLTC and 
conferences and trade shows that CLTC staff attend as speakers or participants.  
Additionally, project managers conduct their own outreach efforts by submitting 
proposals to conferences, attending key industry events, and planning project-
specific Outreach efforts. 

energy-efficient lighting research Portals

The CLTC Web site continues to be one of the premier promotional tools for 
bringing CLTC’s mission to the public. In 2009, a content reorganization and 
update assisted in providing quick access to current information. The site was used 
to plan, promote, and provide follow-up documents for key events such as the  
UC Davis LED Garage Ribbon Cutting, Campus Lighting Retrofit Forum,  
and the Annual LED Luminaire Design Competition.

The Lighting Portal was taken offline for a redesign in 2009. The new and 
improved hub for lighting research collaboration will be unveiled in early 2010 and  
focus on offering the lighting research community an online hub for exchange  
and collaboration.

CLTC will take responsibility for several additional lighting research online hubs 
in 2010, including the PIER Demonstrations main information site and the  
Group Purchasing Program site that will assist large campus buyers in finding 
energy-efficient lighting at a discounted bulk rate.

energy-efficient lighting shines on the chancellor’s holiday greeting card 

The UC Davis South Entry Parking Structure garnered significant attention 
at the start of 2009 when the top deck was outfitted with affiliate partner 
Beta LED’s bi-level luminaries. A stunning image of the installation shot  
by Kathreen Fontecha, CLTC Graphic Designer, was selected by the UC Davis 
Chancellor’s office to be the star of this year’s UC Davis holiday greeting 
card. The card was mailed to approximately 3,000 UC Davis supporters and  
partners worldwide.

UC Davis Chancellor Linda Katehi’s 2009 
holiday greeting card
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demonstrations outreach 

In addition to project specific outreach activities such as signage and case studies, 
the Demonstrations program compiled two essential catalogs of PIER Technologies: 
Parking Garages & Lots and Classrooms & Conference Rooms. Each catalog 
serves as a one-stop summary of the PIER technologies for these applications. 
The catalogs are available for download on the CLTC web site.

Other 2009 Outreach activities included the updating of the popular  
PIER Partnership Demonstrations and Sustainability Monitoring Web site with an 
interactive demonstration map that shows real-time energy and carbon savings as 
well as information about each of the sites:

terradex.com/PublicPages/CIEE/PIER_01.aspx

On the PIER Demonstrations main Web site, a mini-site was developed featuring 
new PIER technology demonstration sites installed at UC Santa Barbara for the 
annual UC / CSU / CCC Sustainability Conference June 21 – 24, 2009:

pierpartnershipdemonstrations.com/sustainability09/summary.html

Two energy-efficient campus lighting retrofit projects initiated by CLTC were 
selected for Energy Efficiency Partnership Program Best Practice Awards.  
The awards were presented at the 8th annual UC / CSU / CCC Sustainability 
Conference at UC Santa Barbara to Cal Poly San Luis Obispo Sustainability  
Manager, Dennis Elliot and to UC Davis Associate Director of Facilities Management, 
Chris Cioni for their campus lighting retrofit projects. 

This award demonstrates the statewide potential for continued improvement in 
energy efficiency and sustainable practices on campuses through the exchange of 
information and case studies. More information is available at the following site: 

greenbuildings.berkeley.edu/best_practices2009.htm

The first demonstrations video was produced, highlighting the UC Davis lighting 
retrofit. Chris Cioni of UC Davis Facilities Management summarizes the induction 
portion of the retrofit by featuring the North Entry Parking Structure:

cltc.ucdavis.edu/content/view/560/334

2009 Annual LED Design Competition 
Winners at LIGHTFAIR 2009

Bi-level LED Area Luminaire  
Cerro Vista Circle, Cal Poly San Luis Obispo

http://terradex.com/PublicPages/CIEE/PIER_01.aspx
http://pierpartnershipdemonstrations.com/sustainability09/summary.html
http://greenbuildings.berkeley.edu/best_practices2009.htm
http://cltc.ucdavis.edu/content/view/560/334
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conferences, symPosia & events

CLTC staff attended or displayed at several conferences and 
trade shows in 2009:

speaking engagements

lighting research workshop
Illuminating Engineering Society, Washington DC,  
January 29
Konstantinos Papamichael 

strategies in light
Santa Clara, CA, February 20
Michael Siminovitch 

2009 doe solid-state lighting r&d workshop
San Francisco, CA, March 3 – 5
Konstantinos Papamichael and Bruce Pelton

lightfair international 2009
New York, NY, May 4
Konstantinos Papamichael

california community colleges energy efficiency &  
hvac symposium
March 20
Michael Siminovitch 

ashrae: countdown to a sustainable energy future... 
net-Zero and beyond
San Francisco, March 29 – 31
Luis Fernandes

aabc commissioning group:  
5th annual conference on total building commissioning
Chicago, IL, April 15 – 17
Konstantinos Papamichael

the roots of energy efficiency:  
how california changed the way the world uses energy
Sacramento, CA, April 17
Michael Siminovitch 

institute of electrical and electronics engineers (ieee)
Sacramento, May 13
Konstantinos Papamichael, Sajol Ghoshal, and Jim Parks 

summit on energy efficiency, institute for energy efficiency
Santa Barbara, CA, May 21
Bruce Pelton

west coast energy management congress
Long Beach, CA, June 11 
Bruce Pelton

advanced lighting technologies investment summit
Chicago, IL, June 15
Bruce Pelton

international renewable energy conference
Madrid, Spain, July 16
Konstantinos Papamichael

ala annual conference
Rancho Palos Verdes, CA, Sept. 13 – 15
Michael Siminovitch 

alr
Orange County, CA, November 6
Michael Siminovitch 

ies annual conference 2009:  
realizing the future – research to application
Seattle, WA, November 15 – 17
Ben Koyle

ies la chapter meeting
Los Angeles, CA, November 19
Michael Siminovitch

greenbuild 2010
Phoenix, AZ, November 11– 13
Konstantinos Papamichael, Karl Johnson, and Elaine Hebert

chevron
San Francisco CA, December 7
Michael Siminovitch 

Governor’s Climate Summit
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selected displays at conferences and trade shows

butte college sustainability summit
Oroville, CA, August 13 – 14

8th annual uc / csu / ccc sustainability conference
UC Santa Barbara, June 21 – 24

2009 utility energy forum
Tahoe City, CA, May 6 – 8

6th annual climate change research symposium
Sacramento, CA, September 8 – 10

governors’ global climate summit 2
Los Angeles, CA, September 30 – October 2

bi-level smart led Parking lighting ribbon cutting at uc davis

Innovative, energy-efficient lighting technology was unveiled at the University of 
California, Davis South Entry Parking Structure on January 12, 2009. The top deck 
of the parking structure was retrofitted with 50  bi-level smart LED fixtures featuring 
technology adapted and developed by CLTC and manufactured by BetaLED.  
The fixtures provide enhanced nighttime visibility while reducing energy 
consumption by up to 80%. The event was attended by over 80 guests and received 
media attention. Commissioner James Boyd of the California Energy Commission 
and Chancellor Larry Vanderhoef of UC Davis shared a few words at the ribbon 
cutting, advocating the importance of energy efficiency.

2009 cltc campus lighting retrofit forum 

The 2009 CLTC Campus Lighting Retrofit Forum, co-hosted by UC Irvine, was 
held on July 1 at UC Davis and July 13 at UC Irvine. The forum provided the 
opportunity for over 300 researchers, manufacturers, and energy managers to 
forge connections and update their knowledge of energy-efficient campus lighting 
practices. Presentations, agendas, and manufacturing participants can be found in 
the online event archive:

cltc.ucdavis.edu/content/view/576
Michael Siminovitch speaking at the  
2009 Campus Lighting Retrofit Forum  
at UC Irvine

http://cltc.ucdavis.edu/content/view/576
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Bi-level Smart LED Parking Lighting Ribbon Cutting at UC Davis by Chancellor Larry Vanderhoef
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uc davis courses

Professors Michael Siminovitch and Konstantinos Papamichael continue to teach 
undergraduate classes in lighting design fundamentals and daylighting strategies 
through the Design Department three out of the four quarters each year. This 
important part of CLTC’s work continues beyond the classroom through the 
employment and training of more than ten undergraduate- and graduate-student 
employees.

2009 annual led luminaire design competition: tomorrow’s lighting design leaders

The 2009 LED Luminaire Competition provided an opportunity for Michael 
Siminovitch’s undergraduate lighting design class to explore the possibility 
and potential of LEDs first hand. 2009 industry sponsorship by Osram Opto 
Semiconductors, Arrow Electronics, Magtech, Optek and Tyco Electronics provided 
materials for the class to work with and enabled the winners of the competition to 
travel to New York City to see their prototypes showcased in the Osram booth at 
LightFair. 

cltc.ucdavis.edu/content/view/433/324

ucdavis.edu/spotlight/0509/bright_lights_big_talent.html

controllable lighting roundtable series 

Southern California Edison and CLTC co-hosted three stakeholder meetings 
on advanced context specific lighting controls requirements for Title 24 with 
participation from ballast and lighting controls manufacturers from across the United 
States. The objectives of these meetings were to review the language developed 
to date and solicit input for inclusion in the final draft of the CASE Reports that 
suggest standards changes and improvements for Title 24.

Annual LED Design Competition Winners

eDuCation & trainingCLtC Advisory report 2009

PreParing the workforce of today and tomorrow

http://cltc.ucdavis.edu/content/view/433/324
http://ucdavis.edu/spotlight/0509/bright_lights_big_talent.html
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core sunlighting workshoP at cltc 

On Friday, December 11, 2009, more than 20 researchers, academics, innovators, 
energy-efficiency experts, and manufacturers gathered at CLTC for the first 
of four visioning sessions to initiate the process of developing an innovative,  
cross-sector partnership and overall strategy toward rapid commercialization of Core 
Sunlighting solutions.The goal of the resulting partnership will be the realization of 
the following vision:

“By 2030, in most commercial buildings in major cities in the world, electric lights 
are turned off and buildings are illuminated with sunlight whenever the sun shines, 
substantially reducing energy consumption and dramatically improving lighting 
quality since most people prefer daylight to electric lights.”

This bold statement set the tone for the day and the attendees began the first 
steps in building a roadmap to market transformation. The next workshop will be 
held in the spring of 2010.

This unique event was co-hosted by UC Davis and the University of British Columbia 
and funded in part by the Canada-California Strategic Innovation Partnership 
(CCSIP) and the California Energy Commission through the PIER program. 

Pg&e title 24 residential lighting design guide classes

CLTC continues to educate and create awareness of the residential lighting 
guidelines associated with Title 24 and its most recent updates by collaborating 
with PG&E to teach approximately four classes per year on the subject. The 2009 
classes were held at the CLTC facility in Davis and at the Pacific Energy Center in 
San Francisco.

connections with china

Michael Siminovitch spent a few months last summer in China engaged in a 
collaborative effort with the lighting industry and universities to establish the China 
California Efficiency Center in Beijing, China. During his trip, Michael visited CLTC 
affiliate Shanghai Yaming Lighting Company, large producers of a variety of lamps, 
electric appliances, lighting fixtures, and lamp components. He also visited the City 
University of Hong Kong to lecture on strategic plans for lighting efficiency and 
served as a Visiting Professor, at the School of Environmental Science, University 
of Beijing, China.

2008 Title 24 Residential Lighting  
Design Guide

Core Sunlighting Workshop
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catalonia institute of energy research (irec)

Konstantinos Papamichael visited the Catalonia Institute of Energy Research 
(IREC) in Barcelona, Spain, and formed an agreement for a memorandum of 
understanding on collaboration in lighting and daylighting research, development, 
and demonstration. IREC is being established through collaborative efforts among 
the European Union, Spain, Catalonia, and the City of Barcelona at a rate of  
2.4 million Euros per year through 2014.

cltc hosts sustainability classes and  
visiting academic Professionals

Throughout 2009, CLTC hosted and lectured to several groups from varied 
geographic locations on the topic of energy-efficient lighting research and best 
practices. A selection of these groups includes the following:

American River College •	
Osaka University, Japan•	
Office of Research at the Nara Institute of Science & Technology, Japan•	
2nd Annual LoCal-RE Renewable Energy Summer Program including •	
students from Copenhagen University, Aarhus University and the Technical 
University of Denmark
UC Davis MBA Emerging Venture Analysts Program•	

uc davis graduate students at cltc focus on lighting

judy jingjing xu is a graduate of UC Davis with a Bachelor of Science Degree in 
Electrical Engineering. Judy is continuing her education at UC Davis researching 
lighting controls for her master’s degree under Professor Konstantinos Papamichael. 
As a graduate student researcher, Judy assists in research on lighting controls 
(dual loop system), which involves developing lighting control algorithms, data 
acquisition, and data analysis. 

rahul shira holds a Bachelor of Technology in Mechanical Engineering from the 
College of Engineering in Pune, India, and a Master of Science in Mechanical 
Engineering from UC Davis. Rahul received the 2008-2009 Watt Stopper Graduate 
Fellowship in Lighting Controls and worked as a graduate student research assistant 
under Professor Konstantinos Papamichael. Rahul’s research interests include 
system controls and lighting controls with focus on energy conservation and 
efficiency management. After graduation, Rahul was hired by Philips Emergency 
Lighting as a Research & Development Engineer specializing in digital controls  
and network communications of lighting systems.Rahul Shira at Philips
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brad brown just completed his Master of Science in Mechanical Engineering 
at UC Davis and was responsible for designing and constructing CLTC’s new 
goniophotomer with a spectral component. Brad recently accepted a position at 
CLTC as an Assistant Development Engineer. 

california advanced lighting controls training Program

CLTC is a partner in a recently approved $5 million training and green jobs proposal 
to the Department of Labor. The California Advanced Lighting Controls Training 
Program (CALCTP) is a statewide initiative aimed at increasing the use of lighting 
controls in commercial buildings. The CALCTP team is made up of California 
electric utilities, CLTC, contractor and labor organizations, IBEW/NECA Joint 
Apprenticeship Training Committees (JATC), the California Community College 
system, the California Energy Commission, lighting control manufacturers, and  
ICF International.

The goal of the CALCTP is to promote the proper design, installation, 
commissioning and maintenance of advanced lighting control systems  
through training and certification of contractors and electrical workers. This 

“change-from-within” approach to market transformation will result in a number 
of significant opportunities, including the following:

Capturing a substantial untapped source of energy savings and  •	
peak demand reduction in commercial buildings
Integrating utility energy efficiency and demand response programs,  •	
resulting in the development of key infrastructure for the smart grid  
in California
Increasing the demand for Advanced Lighting Controls with  •	
High Performance T8 lighting systems, including first-generation  
T8 retrofits
Providing labor and trade organizations with a high-value training  •	
opportunity for members
Creating new, green jobs•	


