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Architectural Lighting Innovations

> Blend of performance and design
= Low profile and sleek

= Modern design mixed with function
= Multiple optical distributions

= Low energy consumption

= Can meet 1W/ft2 energy code
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http://www.specadvent.com

J

|

Ihspired by Nature

Invented by Nichia

Only nature produces better, more efficient light
than Nichia, inventor of the white LED. And with
nature to inspire us, we are ever researching,
developing beautiful light that lasts longer using
less energy...through our broad product offerings.
So for all of your lighting needs, get inspired!
Ask for the world’s best LEDs, only from Nichia.

Ever Researching for a Brighter World

info@nichia.com « www.nichia.com
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PERFECT RETAIL LIGHTING

The distinct look of BAERO lighting can be found in shops
and markets from Cologne to Paris, from London to Riyadh, from
Moscow to Seoul, and from Manhattan
to Dequeen, Arkansas.

With over a half a century of experience in the illumination of
high end retail and supermarket spaces, BAERO lighting offers
store owners, architects, and designers the ability to
differentiate and to rise above the competition.

Even though BAERO lighting projects span the globe,
continents and cultures, there is one constant.
BAERO is continually chosen
when ordinary is not an option.

BioFach -Nuremberg, Germany- 2-16 thru 2-19
Euroshop -Dusseldort, Germany- 2-26 thru 3-2
INTERNORGA -Hamburg, Germany- 3-18 thru 3-23


http://www.baerousa.com

BAERO North America, Inc.

. 10432 Baur Boulevard
|f_; St. Louis, MO 63132
NGt/ 314-692-2270

www.baerousa.com

NGA -Las Vegas, NV- 2-13 thru 2-16
Lightfair International -Philadelphia, PA- 5-17 thru 5-19

International Floriculture Expo -Miami, FL - 6-14 thru 6-17


http://www.baerousa.com
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new Lutron EcoSystem H-Series digitally
addressable ballast. EcoSystem utilizes
wired or wireless communication and
seamlessly integrates occupancy sensors,
daylight sensors and personal controls
to save energy in the
all at a new low price
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FEATURES
30 ARTFUL REFLECTIONS

The lighting for Joslyn Art Museum’s new sculpture garden and
facade is crafted with an artisan’s touch

36 MOVING TARGET
Anilluminated “moving room” travels leisurely along the fagade of
an art gallery on the Bowery in New York

40 WORKING PARTS PROTECT THE ART

A sophisticated, yet uncomplicated, daylighting system
encapsulates the North Carolina Museum of Art from above
and the side
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45 COUNTDOWN TO ZERO
With lighting systems and solar panels in place, a DOE research
facility aims for net-zero energy use

52 THIS IS YOUR BRAIN ON LIGHTING
The author reviews what we've learned and what we still don’t
know about cognitive and emotional responses to lighting

58 WHO SAYS YOU CAN'T GO HOME AGAIN?
After the Hollywood limelight, Dan Gerstenhaber follows his heart
back to Massachusetts

ON THE COVER: Carefully curated lighting enhances the exterior aesthetic of the Joslyn Art Museum in Omaha, NE (p.30).
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. L . . . Associate Editor
ast fall, a designer being interviewed for a project story in LD+A observed that a

few areas of the building were “creatures of their time,” in that different lamps Assistant Editor
might be used if those spaces were being designed today.

The same holds true for magazines: Graphic treatments, fonts and layout styles Art Director

that were current in 2006 (when LD+A was last redesigned) eventually become outdated,
just like fashions and lamp sources. Thus, we began work last summer to refresh the maga- IS s )

zine's design and editorial content. The result is this issue of LD+A.

Contributing Writers

Content providers—whether they're producing print periodicals, electronic newslet-
ters, blogs or tweets—are essentially in a competition for “eyeballs on the page.” More
important is how /ong those eyeballs stay on those pages. We track those numbers each
year through a third-party research firm. In 2010, we found that 44 percent of readers Book Review Editor
spend between a half-hour and an hour with the magazine. (Not bad, given all the other
media available.) Thirteen percent spend between one and two hours perusing our pages. Marketing Manager
(Impressive; that amount of time should get a reader through most, if not all, of the maga-
zine.) Finally, 3 percent said they spend more than two hours reading LD+A. (Contact us, so Advertising Coordinator
we can send you flowers and a thank-you note!)

We're pleased that so many readers are dedicating so much time to LD+A, especially con-
sidering what else you can do with 30 minutes or more (another trip to the gym? an episode
of Glee?). So then, guided by the premise that a reader’s time is extremely valuable, we've
re-imagined certain sections of the magazine. A few highlights:

To create more visual interest in the news section, we've refashioned some of the lon-
ger, traditional text items as shorter copy chunks—quick-hitting, easily digested morsels
of information that will complement the long-form essays, technology pieces and project
stories that comprise our feature well.

We also want to celebrate the history of the IES and LD+A in every issue. The Society
turned 105 in January and the magazine is now in its 415t volume. While we don’t want to
look at the future through the rearview mirror, we do want to use the magazine to recall the
projects, controversies and trends that were top-of-mind in years past. With that, we've
added a new department called “Out of the Archive.” (See page 72 for a trip back to the
February 1982 issue of LD+A.)

Finally, since visual quality is a critical aspect of lighting, we have switched from a gloss
to a matte paper stock for both the cover and inside pages to minimize glare on the printed
page.

We hope you enjoy Volume 41, No. 2 and look forward to your

thoughts on our redesign.
PAUL TARRICONE
Editor/Associate Publisher
ptarricone@ies.org

6 February2011 | LD+A www.ies.org




Transforming Light

LUXEON LEDs are changing the way we light the spaces we live, shop and play in. With
unparalleled efficiency, quality, and reliability, LUXEON LEDs are a simple way to transform

lighting and improve the well being of our environment.

Whether you're lighting a restaurant, roadway or architectural masterpiece, you can count on
LUXEON to deliver long life, high-quality white light while reducing energy consumption.

To learn how LUXEON can help you transform lighting, call our partner, Future Lighting
Solutions, at +1-888-589-3662, or visit www.philipslumileds.com/Ida
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Youth Shall Be Served

The December issue of LD+A was
pleasantly adorned with 25 beautiful,
bright, young “Faces of the Future” in
lighting, and 14 of them were women!
When | scanned the room from the podi-
um at the IES Annual Conference Gala
Dinner in Toronto, | couldn’t believe how
many in the audience were also young
women. My first Annual Conference
was in 1951 in New York City, and | can
remember there being only one woman in
attendance, Dr. Domina Eberle Spencer,
whose textbook | had used. My congratu-
lations to LD+A and to the Society for
recognizing that the key to the future is
attracting bright young men and women

to join our profession and Society.

Bill Warren PE, LC, Fellow IES
Willard L. Warren Associates
New York City

Just received the December issue of
LD+A and the article on the “Faces of
the Future” was brilliant. The energy and

the enthusiasm for lighting contained in

8 February2011 | LD+A

these stories is and should be infectious
for all of us who have spent time in the
trenches. Our future is indeed bright. |
could certainly use one article like this a

year. How about it?

Fred Oberkircher, LC, Ed. IALD,
Fellow IES, IES past-president
Dunlap, TN

60 Is the New 40:
Let There Be Less Light

Greg Pride and Bruce Dunlop opine in
the “Letters” section of December LD+A
that energy codes reduce lighting watt-
age to unacceptably low levels. In fact,
the reduction in lighting power densities
(LPD) between IECC 2006 and IECC 2009
is zero. The IECC 2012 reduces the 2009
LPD by only 10-20 percent while IECC
2012 as awhole achieved the “30 percent
solution,” improving efficiency by 30 per-
cent compared to IECC 2006.

Mr. Dunlop claims that everyone over
age 50 is visually handicapped, unaware
that the new 60 is the old 40. Our under-
standing of physiology has exploded in
the last 30 years and we can use that
knowledge to tremendous advantage.
Thanks to Aldous Huxley's The Art of
Seeing, for instance, my visual strength
doubled while my age doubled, and I've
got plenty of company. For those need-
ing extra lighting, the code is silent on
providing individual task lights.

Rather than focusing on LPD, the IECC
2012 committee strengthened the light-
ing controls section to ensure that lights
are off when not needed. Hawaii will
consider taking controls to the next level,

for instance, by requiring hotel keys that

o
il 2010-2011
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that LEDs don't?

* Perfect color - Not just “good,”
perfect! NoUVIR's CRI is 100!

* Perfect focus - Tight, smooth,
fully adjustable, 5°to 50° beams.

* No UV -Zero UV: A, Bor C.

* No IR - Zip, zero, nada, none!
Stone-cold luminaires with no
fins, no fans and no failures!

» 20 years of energy savings
- Green isn't new with NoUVIR.
We documented our first 707%
gallery energy savings in 1992!

* The world’s best warranty

Promises are nice.
Proven performance is better!

Want wmore information? NoUVIR LicaTING

Call vs: 302-628-9933

NoUVIR LIGHTING |
www.nouvir.com A 302-628'9933

We invented museum lighting! www.nouvir.com
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LETTERS

turn on all room equipment upon entrance
and shut it down upon exit.

The next improvement in lighting codes,
in my opinion, is not lowering LPD levels,
but improving outdoor lighting. Hawaii
may shift from HPS to LED outdoor fixtures,
which a) virtually eliminate uplight and
lighttrespass, b) direct light precisely onto
driving and pedestrian tasks, c) substan-
tially improve CCT and visual performance
while staying below 3,500K to accommo-
date astronomers, and d) reduce energy
consumption by 50 percent or more.

In summary, | suggestthat Mssrs. Pride
and Dunlop realize that lowering LPD
was not emphasized, we're just getting

warmed up at age 50 and we all need to

promote lighting improvements in energy

codes, knowing that America must inno-

vate or fade away.

Howard C. Wiig, president IES Hawaii
Section

Dept. of Business, Economic
Development and Tourism

State of Hawaii

Honolulu, HI

Taking Stock of the Handbook

The coming release of the Tenth Edition
of the IES Lighting Handbook (LD+A,
January, p. 87) no doubt has many of us
anxiously waiting for the final editorial
revisions to be completed. Having had a
chance to thumb through Gary Steffy's

own proof copy at the Annual Conference,

it appears he is responsible for the layout
overhaul—lots of graphics, lots of color.
This is good for everyone, because Gary's
books are very accessible.

| would, however, like to point out a bit
of wisdom from our lighting forefathers
from the Preface in my 1947, First Edition
of the /ES Lighting Handbook:

In many ways the IES Lighting Handbook
is particularly well-adapted to reader conve-
nience. For example, the type face is larger
than that often encountered in engineering
books and, in combination with the matte
finish paper, is more legible. To make clear
and easily understood all points of particu-
lar importance, an unusually large number
of carefully selected photographs and spe-
cially prepared line drawings are included.

VWe just raised the bar. Again.

10 February 2011 | LD+A
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As textbooks more frequently turn to
graphics in order to catch the eye rather
than composing text, we must not forget
our own metrics. If we had the foresight
to mitigate reflected glare through proper
paper stock selection for the First Edition,
will we be accommodating similar stock
selection for the Tenth Edition?

Noll W. Kretschmann, P.E., LC, LEED AP
Clark Nexsen

Architecture & Engineering

Charlotte, NC

Editor's Note: The paper to be used in
the Tenth edition of the Handbook will be
identical to that used in the Ninth edition.

Project Credit

The article on the Vancouver
International Airport (LD+A, November)
did not credit a design firm that contrib-
uted to the project. Auerbach Glasow
French provided conceptual design, cal-
culations, preliminary layout and mock up
design and review for the “tree” lights in

the Oval Link portion of the project.

Photo Credit

The photographers for the “Anatomy of
an Award” section in the January issue

should be credited as follows: Dimension

Images for the AIA lowa Office; Jim
DelLutes for the DTC Monument. LD+A

regrets the omission.

LETTERS

ARE NOW ONLINE
WWW.IES.ORG

Are you ready to make the leap?

Jump"is the first high performance architectural

luminaire to integrate LEDs with innovative optics

and advanced controls. Subtle textures and rhythmic

patterns combine with revolutionary technology

to create a seamless continuum of luminance.
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Brilliant: The Evolution of
Artificial Light

By Jane Brox

ISBN# 978-0-547-05527-5
www.HMHbooks.com

February 2011 | LD+A

by Fred Oberkircher

ne of the marks of our modern culture is

that you have arrived when people start

writing about you. If that is the case, then
light has arrived! This is not a technical book
written by a technical author discussing some
highly detailed issue about light. This is a book
written for the masses by an author completely
outside the lighting industry. The book has even
picked up a negative endorsement from our
own David DiLaura, who, in a recent [FUKOS
editorial, lamented the fact that the IES is never
mentioned in the entire book. A new day has
dawned indeed!

As the title implies, Brilliant traces the historic
endeavors of humanity to separate the darkness
from artificial light. The first five chapters are
dedicated to a fascinating discussion of the evolu-
tion of flame—from the earliest forms of torches
through candles and matches to gaslight. Along
the way, Brilliant even delves into the develop-
ment of a candle derived from the head of the
sperm whale called “Spermaceti” that was used
in the first scientific light experiments and would
become the standard for measuring luminous
intensity—one candlepower.

Beyond just the specific developments in
lighting, Brilliant expands our knowledge of the
social and economic implications of humankind’s
search for increased brilliance. Hence, there is
information regarding the economic costs of
lighting by candle light, the cost ratio of lighting
by whale oil as the supply of whales was reduced
almost to the point of extinction and the social

implications involved as the apprehensive term

“night” was replaced by a new word, “nightlife.”

The next several chapters deal with the
intertwined relationship between discoveries
concerning electricity and electric light, culmi-
nating in the invention of incandescent lighting.
Again, the investigation into the inventive side
is enhanced with explorations into the impact
and implications of these new inventions. Brox
points out that since machines are most eco-
nomical running all the time, the invention of
incandescent lighting was the harbinger of
the three-shift society and the final erasure
of natural time in the factory. The magnitude
of this societal shift is best documented in the
discussion of the Columbian Exposition of 1893,
where the White City had more lighting than the
host city of Chicago and consumed three times
as much electricity.

The final half of the book deals with the
ramifications of a globally expanding use of light.
From the advent of fluorescent light through the
U.S. blackout in 1965, to the current dark-sky
movement and energy concerns, Brox raises
questions that, while not new within the light-
ing industry, are new to the general public. And
in the end, it is the public that is best served by
this book, for it finally introduces them to both
the miracle and the responsibility of brilliance. In
that vein, itis also a book that we should read for
precisely the same reason.

BUY IT. . .if you want a fascinating look at the
history of light.

DON'T BUY IT. . .if you want to read how the
lighting industry has made life better.

WWw.ies.org



Stage Lighting-Fundamentals
and Applications

By Richard Dunham

ISBN# 978-0-205-46100-4
www.pearsonhighered.com

Uncle Tungsten: Memories of
a Chemical Boyhood

By Oliver Sacks

ISBN# 0-375-40448-1
www.vintagebooks.com

www.ies.org

t first blush, the architectural lighting

practitioner might wonder why this book

should be considered as an addition to
his/her reference library. Notwithstanding
that many of the giants of lighting design
began their careers in theatrical lighting,
there is much to be learned from the profes-
sion of stage lighting, and this new book
certainly adds to that legacy by combining
salient print information with the opportunity
to access online application chapters.

This no-frills, black-and-white publication pro-
vides an impressively wide variety of valuable
information ranging from the obviously theatrical
to the not-so-obvious discussion of retail and
museum lighting, architectural lighting and even
landscape lighting in Chapter 17. A bonus found
inthis and several other chaptersis a profileona
designer relevant to the chapter’s discussion, in
this case Robert Shook. In between are chapters
on the nature of light, light and perception, color
and its effects, essentials of lighting design,
and basics of general illumination. While all of
these chapters contain information familiar to
the architectural lighting practitioner, they are
always presented from the unique perspective
of the theater. Hence, the unit on the Functions
of Light, while starting with “visibility,” quickly

moves on to topics such as, “establishing the

BOOK REVIEW

scene,” “modeling,” “mood,” “focus,” “composi-

" ou " ou

tion,” “style,” “staging the story” and “rhythm.”
This change in perspective is the major reason
why this book should merit serious consideration
as required reading for the architectural lighting
practitioner.

One glowing weakness of this book is the
discussion of lamp types. While it is well under-
stood thattheatrical lighting has historically uti-
lized a limited lamp palette, the book dates itself
in the manner in which it includes LEDs. Aside
from the obvious opportunity that LEDs bring to
the theatrical use of color, their use is discred-
ited due to their lack of brightness. Considering
the rate of advancement for LED technology, it
would have been more valuable for the intended
readership to include significant discussion of
the emerging opportunities for LEDs and let
technology catch up with the book.

This single criticism aside, Stage Lighting pro-
vides great reading and a real opportunity to
do what architectural lighting practitioners like
to do—to think outside the box. In this case by
changing boxes to a theatrical one.

BUY IT.. .if you want to add to your tool chest
of lighting design techniques.

DON'T BUY IT... .if you are looking for a cof-
fee table book on theatrical lighting.

liver Sacks is, of course, the brilliant
author of many books related to neu-
rological issues such as The Man Who
Mistook His Wife for a Hat and Seeing Voices. In
this remarkable book, Sacks recounts memo-
ries of his early teens in England just before
and during World War Il. A precocious child
born into a brilliant extended family, Sacks

was indulged by his parents as he began his
systematic investigation of the entire peri-
odic table initially enthralled by the amazing
properties of metals. During his early investi-
gations, Sacks was told to seek the aid of his
close Uncle Dave, who was also known as
Uncle Tungsten because he manufactured

filaments for incandescent lamps.

LD+A | February 2011
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What sets this book apart is the passion
Sacks discovers as he devours treatise
after treatise from a veritable who's who
of famous chemists and then, one by one,
replicates their early investigations and
experiments in a laboratory that he is
allowed to set up—unassisted—in the
family basement. As Sacks details the
wonder of each experiment, we get to
open a window into the exhilaration that
the original scientists felt as they discov-
ered a world not known before—the world
of chemistry.

Chapter Four, “The Ideal Metal,” chron-
icles the teacher/student relationship that
allows us, through Sacks, a closer insight
into the metal that lies at the heart of the
incandescent lamp. Tungsten’s properties
of ductility, high meting point and resis-
tance to electrical current provided an ideal
solution to the main problem standing in
the way of making the incandescent lamp
the universal standard. Who knew that
this process would include failed industrial
attempts with two other metals, osmium
and tantalum?

Chapter Five, “Light for the Masses,”
investigates the parallelism between the
history of chemical discovery and the quest
for light. It is this chapter that provides the
insight and the explanation of light as a
chemical process and explores the many
steps necessary to standardize what we
take for granted today.

In fact, it is this expanded wonder into
the process of scientific exploration that

may be the most lasting impression carried

from this book. Uncle Tungsten has devoted
both his business and creative life to the
use of the metal tungsten as a filament. His
rewards are both social and physical. Social
in the joy of seeing his product produce
light for the world. Physical in that the years
spent working with the metal have turned
his hands permanently black. And his is
only one of many stories of invention and
sacrifice that run like a sub-current through
the book.

Sacks ends at the beginning. His early
obsession with chemistry is transformed,
not into the profession of a physician as
his parents had hoped, but into neurology,
where he would become famous.

BUY IT. . .If you love to be both side-
tracked and immersed in something new.

DON'TBUYIT...If you prefer the Reader’s

Digest version of any discussion.

Fred Oberkircher, Fellow IES, Ed. IALD, LC,
past-president IES, is Book Review Editor
for LD+A.

LDA

Call Leslie Prestia
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ANNOUNCING...

10™ EDITION OF THE
IES LIGHTING HANDBOOK

Editors: David DiLaura, Kevin Houser,
Richard Mistrick, Gary Steffy

11-I;.|j|..IlLEII-Iu WK

Pre-publication
offer extended
to Feb. 28!
Changes to the new edition: Features:
= New illuminance determination procedure consisting of visual ® Provides a compendium of what is known that directly relates to
age-based illuminance ranges and mesopic adaptation lighting and lighting design
® Extensive updates on light sources, including solid state lighting ® Concise explanation of material
® Holistic and complementary daylighting and electric = Content and format tailored to those involved in lighting decisions
lighting strategies including practitioners, designers, architects, and engineers
® More extensive and specific qualitative lighting design criteria ® Four color throughout; 600+ illustrations that enhance
such as subjective impressions (psychological factors) and understanding
architectural spatial factors = Conveniently-referenced tabular information is exemplified with
® Broader quantitative criteria such as illuminance uniformities, numerous photographs and illustrations
power and energy aspects, light trespass, and light pollution = Sustainable practice embedded throughout: refinement of
® |n-depth coverage of sustainability practices: new chapters light level criteria, definitive criteria related to brightness and
on daylighting, controls, sustainability, commissioning and energy user impressions, factors influencing power and energy use for
management lighting, and methods to minimize light trespass and light pollution

“The Handbook is the most thorough and comprehensive revision in the past forty years. Not only is
the format completely new, but the scope and depth of the subjects are unprecedented. This new
edition is both an authoritative source of data and an eloquent explanation of the ‘how’ and ‘why" of

the IES recommendations. It is quite simply the best Handbook ever.”
Alan Laird Lewis, 0D, PhD, FIES

Pages: 1087 (approx.) For additional information

[llustrations: 608 .
ISBN # 978-0-87995-241-9 or to order:

Trim Size: 8 V2 x 11 Online:
List Price: $595.00 WWW.ies.org/store
Non-member Pre-pub price: $475.00
I[ES Member Price: $350.00 Mail:
Member Pre-pub price: $275.00 Fulfillment Department
Order #: HB-10-11 IES, 120 Wall Street, 17" Floor
PLEASE NOTE: The IES is exploring New York, NY 10005-4001
Handbook, Additionsl iformation willbe Fax: 212-248-5017
forthcoming. E-mail: asuen@ies.org
Phone: 212-248-5000, ext. 112 EW@INIEERING SOE=
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NEWS

Savings Trumps Spending, Survey Finds

When it comes to commercial lighting, energy efficiency and lifetime may be the top criteria
for commercial decision-makers—even if it means a higher first cost for fixtures. Accord-
ing to a recent survey from OSRAM SYLVANIA, commercial facility decision-makers, as
well as lighting designers and specifiers, are more likely to consider the energy efficiency
and lifetime of lighting systems over the systems” initial cost.

Of the more than 350 participants polled, 76 percent claimed that it was more important
to have “lighting that saves money over its lifetime than lighting that is inexpensive to
install.” Eighty-four percent consider energy efficiency and lifetime to be either impor-
tant or very important considerations in their lighting decision-making, while 77 percent
claimed that initial cost was important.

The survey also found that facility management professionals and corporate executives
have lighting on the brain. Fifty-three percent reported that they or their clients have evalu-
ated new lighting options in the last six months, and 61 percent claimed that they pay more
attention to lighting now than they did just a few years ago. Of the lighting professionals
polled—32 percent of whom identified as IES members—80 percent said that they were
more focused on energy-efficient lighting than they had been in previous years.

Among all respondents, LED familiarity and usage was high. Eighty-five percent of partici-
pants are familiar with LEDs, while 73 percent currently use them. In addition, 90 percent of the
respondents who currently use LEDs have had positive experiences with the technology. Long
lifetime and reduced energy costs were the top two reasons for considering LEDs, while size of
initial investment and lack of standardization were cited as potential barriers to LED adoption.

(arden-Variety EleCtriCity adsoerysynons

Carolina State University scientists may change the meaning of the phrase
“power plant.” Hyung-Jun Koo, Orlin Velev and other scientists have developed
anew type of solar cell inspired by the process of photosynthesis in plants.

The cell is made of a water-based gel with photosensitive molecules that
produce electricity when exposed to sunlight. The gel is enclosed within two
electrodes and embedded with two photosensitive ionic dyes along with two
common plant compounds (including chlorophyll). The combination can gen-
erate as much or more electricity as existing photovoltaic technologies that seek to mimic photosyn-
thesis, and it could become a cheaper, less environmentally harmful alternative to silicon solar cells.

February 2011 | LD+A

A Greener
Government

The U.S. General Services
Administration is changing
its colors—as least as far as
LEED is concerned. Having
previously set LEED Silver
certification as its standard,
the GSA now requires LEED
Gold certification for all new
construction and major reno-
vations of federal facilities. The
requirement will affect all
projects currently in design, as
well as future projects.

IJALD Seeks
Students

WWw.ies.org


http://www.iald.org

17.2

Percentincandescent
lamp shipments declined in
Q32010, registering a record
low of 46.5 on NEMA's index

48.7

Percent T5 lamp shipments
grew from Q3 2009 to Q3
2010, according to NEMA's
T5 index, which reached

NEWS +NOTES

Il uigoy -010Ug

Art meshed with architecture at the 25,000-sq ft Exhale Pavilion at Art Basel 2011 in Miami Beach, FL. The exhibit
immersed visitors in an underwater ambiance inspired by the bioluminescent glow of algae. Created by architects Phu
Hoang and Rachely Rotem, the moving pavilion consists of 7 miles of hanging phosphorescent and reflective ropes acti-
vated by wind-speed sensors and illuminated by ultraviolet lights.

an all-time high

1,500

Number of lumens

Light pollution can contribute to air pollution, according to a recent study by the
National Oceanic and Atmospheric Administration (NOAA) and the Cooperative
Institute for Research in Environmental Sciences (CIRES) at the University of
Colorado. Aerial measurements taken over Los Angeles show that light pollu-
tion is suppressing the nitrate radical, which helps clean up air pollution. Study
results suggest that city lights can slow down the nighttime cleansing by up to 7
percent and increase chemical pollutants by up to 5 percent the next day.

produced by GE's new
LED prototype bulb, which
uses jet-engine cooling
technology

117,000

Number of halogen

accent lights that Macy's
will replace with PAR38
LED lamps in 86 U.S. stores

1 billion

Square footage of all
commercial space that has
been LEED certified as of
November 2010

www.ies.org

The CIE has published three new reports:
Emergency Lighting in Road Tunnels;
Practical Daylight Sources for Colorimetry;
and Proceedings of CIE Expert Symposium on
Spectral and Imaging Methods for Photometry
and Radiometry. www.cie.co.at

The CLTC has released the Title 24 Residential
Lighting Design Guide, a supplemental pub-
lication for the 2008 Residential Compliance
Manual. The guide is a resource of best prac-

tices and lighting designs to help builders,

energy auditors and lighting designers comply
with California’s 2008 Title 24 Building Energy
Efficiency Standards. http://cltc.ucdavis.edu

NEMA has published ANSI C136.26-2010
American National Standard for Roadway and
Area Lighting Equipment—Troubleshooting
Guide for High-Intensity Discharge (HID)
Luminaires, which offers step-by-step guid-
ance for troubleshooting HID lighting fixtures

in the field. www.nema.org
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by Willard L. Warren
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ost people in the country

are unaware that beginning

in 2012 many popular incan-

descent and T12 fluorescent
lamps will be phased out. Presently more
than 75 percent of the country is served
by utilities and governmental agencies
that offer rebates to replace those soon-
to-be obsolete sources. Some states,
like Colorado, are using some of their
American Recovery and Reinvestment
Act (ARRA) stimulus funds to finance
energy upgrades with low-interest loans.
But this honeymoon will soon be over as
we will have no choice but to use CFLs
and LEDs to replace incandescent lamps,
and to use high-performance electronic
T8 and T5 fluorescent lamps to replace
magnetic T12s. There will be no need for
incentives when users have no choice
but to upgrade their lighting systems
with more energy-saving sources.

We waste at least 1 watt per sq ft in
lighting and $1 to $2 per sq ft in costs
that could be eliminated by shedding load
and shaving peak demand. Until 2012 we
can upgrade incumbent lighting systems
and be rewarded with rebates. Many
major property managers are applying for
rebates now to reduce the cost of lighting
in their building’s common areas. Lobbies,
corridors, stairways and service areas
constitute 20 percent of the gross area of
a building and reducing overhead expens-
es increases property managers’ income
and the market value of the property.

With respect to LEDs, there's still a
lot of hype in ads with claims for energy
savings and “equivalency,” and while
many users have successfully employed
LEDs, there are still some unknowns in

the marketplace. In an engineering report
accompanying one of the DOE’s Gateway
projects, the lighting designers indicat-
ed that they tried a dozen different LED
products before finding the one that was
appropriate for their specific needs. When
it comes to LEDs, “one size does notfit all,”
and the DOE warns that caution is advised.

Time is running out to take advantage of
rebates that are still available to upgrade
lighting installations with more effica-
cious sources and more efficient lumi-
naires. But that’s not the only way to maxi-
mize lighting energy savings. We can also
save energy by increasing the efficiency

of the visual environment.

THE BIG FOUR

Visual performance is affected by
four variables: the viewer, the task, the
visual surround and the light source. We
should be investing in research in all four
of these areas to maximize visual task
performance. And while we don’t want
government to intrude too much in our
lives, bear in mind that research by the
U.S. Defense Department, the DOE, NASA
and other government agencies, has been
responsible for great advances in commu-
nication, computing, transportation and
construction. And all the new technol-
ogy developed for the space program was
mandated by Congress to be made avail-
able to the private sector at no cost. If the
DOE can justify its heavy investment in
solid-state lighting to save energy, arent
the three other components involved in
the process of seeing equally worthy of
its attention?

As for visual acuity, all children should

receive eye exams and be provided with
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free corrective lenses when needed,
and all employee insurance plans should
include those same benefits. There are
some ongoing university-based studies on
the effect of the color temperature of light
sources on visual perception, and on the
impact of circadian rhythms on visual com-
fort and performance rate. It's hoped that
this research will lead to energy savings.

When it comes to tasks, some publica-

tions use the smallest possible size printin
their texts to save cost, when larger type
is more readable. The contrast of a printed
task with its background is the mostimpor-
tant factor in extracting information from
the field of view, but we see lots of fancy
typography with gray letters on half-tone
backgrounds that obscure the message.
There was a PowerPoint presentation at
LIGHTFAIR where the black bullet points
were shown inside dark green balloons,
making them unreadable.

Room surfaces should be required to
have light finishes to conserve energy. All
light rays are ultimately absorbed as heat
on interior surfaces, but by using light
colored interiors we get them to bounce
around the room a little more. In every
coefficient of utilization (CU) table, the
first column of figures, for rooms with
the highest reflection factors (RFs), have
much higher values than the CUs in the

last column for the darkest rooms. That's

Www.ies.org

because the inter-reflected component of
light comes from rays that bounce around
before being absorbed, and these rays
provide as much as half the lightin a room.

We always come back to the same

conundrum. Lighting professionals “know”

that task performance, worker comfort,
students’ learning and the quality of the

end product of our work is enhanced by

“good lighting.” But we haven’'t been able

to document it. Using conventional ran-
dom testing with “placebos” or measuring
performance under sub-standard lighting
conditions that cause visual mistakes and
headaches and eye strain is not possible.
Some government-funded, university-
based, impartial research must be under-
taken to prove what we lighting designers
empirically know.

The eye/brain sight mechanism is
not a meter; it's part of a visual system.
Government rebates for more efficacious
sources address only one of four compo-
nents in the visual system. In our effort
to conserve energy, let's not neglect the

other three.

Willard L. Warren, PE, Fellow IES, LC, DSA,

is principal of Willard L. Warren Associates.

Think LEE

with
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ith new LED lighting products

entering the marketplace on

almost a daily basis—many of

them accompanied by claims
that could be politely described as overly
enthusiastic—there’s bound to be confu-
sion as manufacturers, specifiers and
consumers struggle to come to grips with
this rapidly evolving technology. To help
clear up that confusion and provide an
objective indication of where the solid-
state lighting (SSL) market stands at a
given point in time, the U.S. Department
of Energy created the CALIPER program,
which can serve as a useful tool for light-
ing designers and specifiers.

CALIPER tests a wide range of com-
mercially available SSL products, and
publishes the results online at www.ssl.
energy.gov/caliper.html. Since its launch
in 2006, CALIPER has tested more than
300 SSL productsin 19 categories, ranging
from undercabinet fixtures to downlights,
tracklights, cove lights, replacement
lamps and outdoor fixtures. The cumula-
tive results present a highly informative

series of snapshots of the LED market.

STEADY PROGRESS

What have we learned so far from
CALIPER, after 11 rounds of testing? First
and foremost, that LED technology is evolv-
ing rapidly. There's been a steady increase
in the average efficacy of LED products
tested—from 21 lumens per watt back in
2007, to 57 lumens per watt for Round 11. In
fact, the minimum efficacy found in Round
11—26 lumens per watt—is actually higher
than the overall average efficacy for 2007.

That kind of progress is encouraging,

butit's tempered by the wide performance

range found amongthe LED productstested
in each round. For example, those tested in
Round 11 ranged in efficacy from 26 lumens
per wattto 93 lumens per watt; in Round 10,
from 12 lumens per watt to 72 lumens per
watt; and in Round 9 from 17 lumens per
watt to 79 lumens per watt. That indicates
not only that there’s very little consistency
between different SSL products in the
marketplace, but that although the upper
limit keeps pushing higher, the lower range
remains relatively constant. So buyers and
specifiers really have to do their homework
to make sure that only higher-performing
products are chosen.

This is further complicated by a persistent
problem that's been found in every CALIPER
round: a disparity between performance
and manufacturer claims. Although there’s
been a steady overall improvement in the
accuracy of these claims since CALIPER
testing began, many of the LED products
tested still carry claims that are inaccurate.
The Lighting Facts program (www.lighting-
facts.com) appears to be helping in that
regard, as Round 11 found manufacturer
claims to be more accurate for products
bearing the Lighting Facts label.

GETTING COMPETITIVE

Hand-in-hand with the steady increase
in SSL efficacy is a corresponding
increase in the number of LED products
that are approaching, matching and even
exceeding the light output levels, distri-
bution and color quality of their conven-
tional counterparts. This has been espe-
cially true for certain applications, and the
progress has often been quite rapid. For
instance, a CALIPER benchmark report
published in November 2008 noted wide
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variations in the performance of SSL MR16
lamps and concluded that they didn’t mea-
sure up to 20-W halogen products. But just
eight months later, Round 8 testing found
a big improvement in color quality as well
as light output in SSL MR165s, with one of
them exceeding what would be expected
of a 20-W halogen while delivering more
than three times the average efficacy.

Downlights are another application
where SSL has clearly become com-
petitive with incumbent technologies.
Although the best-performing LED down-
light tested in CALIPER Round 1 delivered
19 lumens per watt, that maximum had
climbed to 61 lumens per watt by Round 5.
And Round 9 found LED recessed down-
lights that performed as well as, or better
than, downlights equipped with 45-W to
75-W incandescent and halogen lamps, in
terms of both light output and distribution,
and that met or exceeded the performance
of CFL downlights for color quality, effi-
cacy and light output.

Larger LED directional lamps—such as
PAR20s, PAR30s and PAR38s—have also
made notable progress. CALIPER Round 8
found that some of these products could
meet light output levels and beam charac-
teristics of 35-W to 50-W incandescent and
halogen lamps, with efficacy levels similar to
those of CFL R20 products—although some
fell short in terms of power factor, color qual-
ity and product performance reporting.

Still another application where SSL is
becoming competitive on the basis of light-
ing performance is 2-ft by 2-ft troffer lumi-
naires. Those tested in CALIPER Round
9 roughly matched the light output of the
fluorescent T8 troffers they were designed

to replace, with one even exceeding the
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efficacy level of a benchmark T8 troffer.
By contrast, 4-ft SSL linear replacement
lamps still fall short of their fluorescent
counterparts in terms of light distribution,
color quality and reliability—although, as
Round 11 showed, they're getting better.
The performance gap between 2-ft by
2-ft LED troffer luminaires and 4-ft LED
linear replacement lamps illustrates an
important point about SSL. The 2-ft by
2-ft troffer luminaires are integral prod-
ucts designed for LED light sources,
whereas the 4-ft replacement lamps are
inserted into fixtures designed for conven-
tional light sources. From the beginning,
CALIPER has found the highest efficacies,
the greatest light output and the most
optimal light distributions in SSL prod-
ucts that are integral luminaires rather
than replacement lamps (although there
are, admittedly, some excellent small,

directional LED replacement lamps on the

mpa. The manimom off
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market). That's because SSL technology,
being fundamentally different from con-
ventional lighting, works most efficiently
with fixtures that are designed specifically

for LED light sources.

A GROWING LIST

Parking-structure and wallpack fixtures
can be added to the list of applications
where SSL can compete. Some of the
LED products tested in CALIPER Round 10
for both applications were found to meet
or exceed the light output and efficacy
levels of their benchmark counterparts,
while also providing more uniform light
distribution and less uplight. These SSL
products were well-designed and often
showed innovative approaches to optimiz-
ing the use of LEDs to get even better light
distribution than is achieved with tradi-
tional technologies. This trend of designing

luminaires to maximize light distribution
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LED WATCH

was seen with some of the smaller SSL
products in earlier CALPER rounds, but
Round 10 showed it for the first time in
full-blown commercial applications. Those
manufacturers that dont pay sufficient
attention to luminaire design are wasting
a good portion of SSL's potential.

There's been a lot of interest lately in

outdoor applications for SSL, where main-

tenance considerations can significantly
shorten the payback period. In CALIPER

Round 11, half of the LED outdoor lumi-

naires tested matched or exceeded their

benchmark counterparts in efficacy. But

most of those products showed signifi-

cant variations in color characteristics

as compared to their rated CCT, and as a

whole they varied widely in their distri-

bution characteristics—making them far
from a slam-dunk.

This underscores the subtleties that

come into play when evaluating LED light-

ing products—not only for outdoor use,

but for any application. And it means that
specifiers and potential users should

always look carefully at the specific appli-

cation to find out whether a given product
is suitable or not. CALIPER can help in this

regard, with Summary Reports that high-

light the results for all products included in
a given testing round, searchable Detailed

Test Reports that provide extensive data

on individual products that have been test-
ed, and Benchmark Reports that provide
detailed analysis of test results for both
traditional and LED lighting products for a
given application. You can find these tools

online at www.ssl.energy.gov/caliper.html.

James Brodrick is the lighting program
manager for the U.S. Department of Energy,

Building Technologies Program.

come to expect from PLC.

that comes with Jasmin.

Jasmin makes sure your
Bantam is made with the
highest level of quality.

When you install the new Bantam from PLCBuildings you
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Innovative solutions, sustainable performance.

Philips Roadway Lighting has been established to provide innovative solutions that improve the visibility of our
highways and roads. With our collective passion, expertise, depth and reach, we open up new possibilities powered

by advanced technologies. We are determined to innovate, collaborate and provide unsurpassed value to our customers.

We do not simply manufacture luminaires, we design solutions. Contact us for all of your roadway lighting needs
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“Everything has changed, except our thinking.”

-Einstein

very time | even hear the word
lifetime, my BS meter goes off.
Especially when it comes to LEDs,

lifetime discussions are an abso-

lute red herring. Everyone sees the tech-
nology coming, sees it emerging in almost
every application. You see it at every booth
at LIGHTFAIR. It kind of reminds me of fiber
optics years ago. . .oh, unfortunate analogy.
Anyways, where was |? Oh yeah, life-
time: whenever someone utters the fate-
ful word 50,000, the conversation shifts
from what should be an advantage to
a disadvantage. Why? Because when it
comes to LED lifetime no one knows, no
one believes it and, if they are smart,
they have ceased listening a long time
ago. To borrow a phrase from a famous
Democratic pundit: It's about the light
stupid! If LEDs are going to proliferate as
a technology, then it has to be based on
their merit as a light source. Let's face it,
there are some tough acts to follow, and
the industry isn't exactly set up for the
technology shift. Therefore, hard work
awaits those that choose to beat down the
path to innovation, and they would do well

to win on other merits besides lifetime.

WHAT'S REALISTIC?

So, what is a realistic lifetime? It kind of
depends on who you are asking. A well-
placed colleague of mine has cataloged
the LED fixture space into four groups: the
scammers, the clueless, the journeymen
and the enlightened. | like that. Now if
you are asking anyone in the former two

categories, you will hear the 50,000-hour

number (or higher) bandied about. Once
those puppies are installed, however, in
situand the electrolytic fluid starts cooking
in the power supply and what should be a
heat path from the junction to the outside
environment never happens, you'll be lucky
to see 10,000 hours. Now journeymen firms
may have all the pieces in place—thermal,
electrical, mechanical and optical engi-
neering—hut they may not know how to
connect the dots, or they may be doing it
a little crudely. They and the customer will
benefitfrom leaning on Tier 1 LED suppliers
and caring about their own legacy. The last
group is almost not even worth discuss-
ing because it represents or three or four
companies in this vast space, but you can
look forward to some surprisingly high and
predictable (useful) lifetimes. These are
the billboards for the technology—where

the rubber meets the road.

TESTING FRAMEWORK

One of the problems with lifetime discus-
sion is that there is no product-testing infra-
structure in place to give a clear barometer.
A 6,000-hour burn time is necessary to
qualify for LM-80 and subsequent rebates,
etc. Anyone familiar with astronomy knows
about the concept of standard candles. It
is an astronomical object (like a type 1A
supernova) with a known luminosity, which
can be used to gauge the size/age of the
universe. To take this analogy to LEDs, there
are currently no standard candles within
the first 6,000 hours that would predict
lifetime at 50,000 hours. Since most offer-
ings from the scammers and clueless will
have failed or seriously depreciated by
then, LM-80 is useful in uncovering the
chaff. As for the others, LM-80 stands as a
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roadblock to innovation. The development
cycle of new LEDs is far less than the 6,000
hours, and a company would need to hold
their product for release awaiting a burn-
in that has no basis in reality or the in situ
application usage. Then, they would release
the fixture with last year's LEDs just for
the sake of LM-80? An ancillary benefit for
the large, established companies—which

populate the consortiums that decide things

like LM-80 and giving RGB products a pass
on CRI—is that 6,000 hours coincides better
with their slower development schedules. It
keeps things from going too fast. And who
can blame them? The market—especially
the consumer space—is aboutto be flooded
with poor products from the scammers and
the clueless. It's the Wild West out there.
So, the make-up of the emerging market
and the product-testing infrastructure as
it is today has conspired to not only turn
lifetime into a non-topic but to make the
promise of a long lifetime a disadvantage.
The really easy solution, many would say, is
to carry a warranty that better matches the
50,000-hour metric that everyone is throw-
ing around. If lifetime and maintenance are
the only things buoying up your sale, | get
it. If you are really comparing a light source
on its own merits outside of lifetime, given
warranties for traditional technologies, it
isn't exactly comparing apples to apples.
This extended warranty for LEDs vs. limited
warranty for traditional technology, again,

translates into less support for innovation.
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This brings me to price. Really the only
thing that is going to make lifetime a moot
point is when LED companies can wrestle
cost to the ground. They don’t have to
get on par with the traditional technolo-
gies; they only have to get close. Then,
it becomes the Apple computer story.
Customers might not be willing to pay
double, but if you can offer (at least) the

perception of quality for 1.3 times as much,

you have successfully captured the oppor-
tunity cost. A rebate would go a long way
here, but that is reliant on LM-80, which
begins the vicious cycle already discussed.

This is why replaceability is going to be
critical. To avoid the Osborne Effect (why
buy a 60-watt solution when next year
it will be 50 watt?) and to create repeat
customers (imagine that) for LED fixture
suppliers, replaceable LED modules are a
must. So looking ahead when the question
of LEDs and lifetime comes up, a really
great and refreshing response would be,
“Who cares?” If you could say that with no
irony, that would mean that the technology
has truly arrived. A lot of ground needs to
be covered between then and now though.
And we all need to be wary of the scam-

mers and the clueless in the interim.

Don Peifer is the founder and chief innova-

tion officer for Lunera Lighting.
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FORGES OF CHANGE

by Mark Lien

26 February2011 | LD+A

ith this issue of LD+A, the
focus of my column shifts
from education to the chang-
es occurring in our industry.
It is a broadened perspective and espe-
cially challenging due to the acceler-
ated pace of change in the lighting field.
There is a precedent for the turbulence.
While “those who cannot remember the
past are condemned to repeat it,” they
are also destined to misquote it. For this
reason | have been immersed recently
in the history of the IES and lighting in
general. My intent is to find ideas from
the ghosts of lighting past—the brilliant
leaders and pioneers of our field—and
to search for relevance. Lacking that
insight, comments on change will be
framed within the context of our time
with all of the conjecture that implies.

This first column refers to changes
observed in an affiliated organization,
which has unrealized potential to be very
important to the lighting industry, and the
mission of the IES. The Transactions of the
IES from 1906 offers counsel on dealing
with other organizations impacting the
lighting field. The American Gas Light
and National Electric Light Associations
no longer exist (NELA is now the Edison
Electric Institute), but the advice still res-
onates as valid.

The president of the IES in 1906 was
Louis B. Marks. In his inaugural address,
he stated, “The llluminating Engineering
Society is thus in no sense antagonistic
to other associations that have to do with
lighting. On the contrary, the Society aims
to cooperate with such organizations to

secure the best interests of all concerned.”

Itisin this spiritthat the following is written.

There are two purposes to this missive.
First, itis important that the IES strengthen
its relationship with the U.S. Green Building
Council (USGBC). The LEED standards are
the dominant green building metrics, and
yet the organization undervalues how light-
ing contributes to its goal. This necessi-
tates our aggressive involvement. Second
is a caution about how we shape this
relationship. This concern results from the
rapid growth of the USGBC and the ques-
tionable decisions it is making.

The USGBC and two of its three founders
have been named in a federal class-action
lawsuit alleging that they fraudulently
misled consumers and misrepresented
the energy performance of LEED-certified
buildings. The suit further argues that LEED
is harming the environment by leading con-
sumers away from energy-saving strat-
egies that have proven successful. The
lawsuit claims that the USGBC seeks to
“monopolize the market for energy-saving
strategies” and charges deceptive market-
ing, unfair competition, wire fraud, false

advertising and other illegal activities.

LACKING IN STREET CRED

In November 2008, Dwell magazine
observed, “The sustainability move-
ment has gone through a series of evolu-
tions and iterations over the past sev-
eral years—from nascent niche groups
to mainstream, greenwashing, and back
again—nbringing us to the somewhat con-
fusing current state of affairs.” It was
the confusing aspect that struck me at
Greenbuild last November. | have wit-
nessed attendance triple since | began
participating in this event but it was other

observations that were troubling.
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Greenbuild has evolved into clusters of
slick corporate marketing imagery focused
on being greener than thou with no discern-
ible filter for legitimacy or commitment to
the movement. The credibility derived from
association with the USGBC is sold for
the price of a trade-show booth or event
sponsorship. The altruistic value that once
resonated throughout this organization,
transcending commerce, is now being suf-
focated beneath it. The greenwashing that
the USGBC fought against is now evident at
its own show. This movement was built on
principles of sustainability as a priority over
unrestrained consumerism and conspicu-
ous irresponsible consumption. Attendance
is up and the show floor sells out (pun
intended), but that is not an effective mea-
surement of the success of an organization
with sustainability as its mission.

The momentum of this movement has
sucked in even its opponents. From a $12
billion U.S. market in 2008 to a projected
$140 billion in 2013, green building has
forced companies to align their images
with what customers want. Marketing is
often the only effort invested in by firms
promoting themselves as green leaders.
Itis no longer an advantage to be a green
company; itis expected and necessary.

The USGBC benefits from large corpo-
rate marketing budgets and if its mission
was unaffected by this influence it might
be justified. Compromised values become
visible when we see crowds gathered at
booths manned by companies like Waste
Management, which has been success-
fully prosecuted for environmental abuses
in multiple states. It is intuitive from my
corporate experience that image is not
always consistent with the reality of intent
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and actions. Corporations that can buy
their logo placement throughout the event
meet no visible resistance. Just being a
conduit that sells products does not dem-
onstrate a commitment to sustainability.

The sustainability movement is the only
way to keep this world inhabitable over the
next century. Energy, water, food, biodi-
versity and all resources will become chal-
lenges for survival as the world population
swells to over nine billion by 2050 (from 6.8
billion today), and the U.S. triples to near
one billion by 2100 (from 311 million now).

One of the key reasons that | took the job
| have today is because the president of our
company spent much of our interview time
passionately telling me about our new build-
ing being LEED Silver and what that meant
to him. We are instilled with an inherent
desire to be a part of causes that are bigger
than ourselves. Early USGBC events had a
sense of community. It wasn't so much “us
against them” but rather a “we can change
the world” message. It is naive to think that
we have changed all of these sponsoring
companies to embrace sustainability prin-
ciples. Many certainly perceive green as a
tool in the quest for infinite quarterly sales
and profitincreases.

The conspicuous corporate sponsorship
at NASCAR and shows like LIGHTFAIR is
as it should be. There is no pretense of an
altruistic mission. It is a bunch of manufac-
turers shamelessly promoting their prod-
ucts. At LIGHTFAIR, a booth does not by
association legitimize companies as a part
of a movement or cause. The IES confer-
ences also offer no advantage to vendors
by association; “as seen at LIGHTFAIR or an

IES trade show” is innocuous.

FINDING THE GOOD

So what is positive about Greenbuild?
The bookstore at the show is terrific. It is
focused on everything related to green con-
struction including some obscure publica-
tions difficult to find or even to learn about
online. This year, the more than 200 educa-
tional sessions, forums and workshops were
divers, speakers were skilled, and content
was new and valuable. It has, however, been
frustrating in past years that so few lighting
classes have been offered at Greenbuild.

My initial impression was that lighting
design is a little understood, and thereby,
undervalued skill that will eventually be
recognized and embraced for its energy-
saving opportunities. This year there were
no classes focused on lighting. Daylighting
was mentioned as one of three non-tra-
ditional approaches to rethinking energy
modeling and this was the only mention
of lighting in a search of the entire ses-
sion catalog. My initial theory was wrong.
The glaring omission of lighting’s role in
Greenbuild continues. It may be relevant
that none of the executive staff or Board
of Directors of the USGBC appear to be
aligned with lighting manufacturers, spec-
ifiers or other lighting professsionals.

A few lighting manufacturers were pres-
ent on the trade-show floor but some had
scaled back their booth sizes from previ-
ous years. The IES is working to correct its
disconnect with the USGBC. We have been
involved recently with joint codes and stan-
dard development and at least two IES mem-
bers now serve on USGBC committees. The
future of this relationship is unclear despite
the obvious synergetic benefits.

Itis not my intent to dismiss what is good

and working about the USGBC, including
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FORCES OF CHANGE

their new initiative with schools, great edu-
cational outreach and the overall aware-
ness that they have created concerning
sustainable building design. My concern
is about the drift away from principles and
the responsibilities inherent with being the
authority. There are potential negative con-
sequences from the IES pursuing a stronger
relationship with the USGBC, but the need
dictates that we proceed cautiously.

Profit is sustainability for a company.
There is nothing wrong with companies
growing, competing and being profitable.
There is, however, a need for organizations
that bring together the disparate parts of
the industry for the common good and that

hold to high principles to provide a vision,

a mission for their industry, that all can
agree upon. Tesla said that science is an
aberration if it does not have as its pur-
pose the betterment of mankind. The IES
promotes the advancement of the art and
science of lighting. Lighting has improved
lives. Sustainable design may be critical
to life itself. There will always be those
looking for shortcuts and easy dollars, but
we should be vigilant. The appearance of
impropriety is evident at Greenbuild, yet
their mission is too critical for compromise.

The IES can learn from this. We should
cooperate with organizations that secure
the best interests of our Society. The IES
was established to improve the quality of the

lighted environment, not to promote com-

panies. There are opportunities to grow the
IES by selling out the principle at our core.
Balancing changes in our industry with qual-
ity concerns and balancing energy concerns
with the quality of the lighted environment
will require vigilance and informed, commit-
ted professionals. The high road is an uphill

climb but the view is worth the effort.

Mark Lien, LC, LEED AP, is director of
the Lighting Solutions Center for Hubbell
Lighting and a member of the IES Board of
Directors.

Revised Recommended Practice

for Senior Living

oor lighting is often associated with
P potentially life-threatening falls
among the elderly. Care providers
and designers can reduce the likelihood

of falls by adopting the recommendations
found in the newly revised Lighting and the

¢ photobiological effects of lighting (e.g.,
the circadian system and vitamin D syn-
thesis)

Numerous up-to-date four-color photo-
graphs and drawings supplement the dis-

Visual Environment for Senior Living RP-28-07. cussions.
Optimum lighting conditions enable care
providers and designers to enhance the To order:

safety and well-being of older adults in the
built environment.

Call: 212-248-5000, ext 112
Fax: 212-248-5017

Topics discussed in RP-28-07: RUlE e

¢ Loss of vision and sensitivity to glare in
older adults

» energy efficient light sources, task light- ! E
ISBN: 978-0-87995-233-5 / List Price: $65.00 ing, controls, and daylighting N . .
IES Member Price: $45.50 * applications to homes, apartments, con- 4 ‘ I umlnatlng
dominiums, and congregate housing

ENGINEERING SOCIETY
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Lakeside
Hospital
Healing Garden

o Real water wasn't allowed in
the garden, so light was used to
create a “waterfall.” Blue-hued
color-changing LEDs graze a tex-
tured gypsum panel, simulating
wave-like motion.

@ Three 50-W MR16 spotlights
uplight the 14-ft-tall central tree,
while 7.5-W LED landscape lights
illuminate plantings.

@ Bamboo and natural grass
are embedded in 7-ft-tall acrylic
panels in the sitting area. “Find-
ing a source that was intense
enough to provide a uniform
wash was difficult,” says Samu-
elson, who selected high-output
LED luminaires to backlight them.

All hospitals help heal patients, but
Alegent Health in Omaha, NE, has taken
care to a new place—an indoor garden
sanctuary, to be exact. To provide a calm-
ing oasis for cancer patients who are
unable to go outside, the hospital created @ Pinhole MR11 downlights
were arranged in a circular
pattern to complement the floor.
In other areas, downlights were
clustered in star-like patterns.

a 1,010-sq ft healing garden. Along with
architect Tom Zuk and interior designer

Justina Georgesen (Holland Basham

Architects), lighting designers Toby

Samuelson and Rebecca Cherney (Farris Lighting) used varied lighting techniques to reveal nature-
inspired materials. During the day, daylight from a skylight overhead provides ambient illumination.
At night, an astronomical time clock prompts a slow fade to a nighttime scene where accent lighting
highlights plantings, a gypsum “waterfall” and natural grass wall panels. “The lighting reinforces the
concept,” says Cherney. “With the stone and other materials, you really feel like you are outdoors.”

Elizabeth Hall
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The lighting for Joslyn
Art Museum's new
sculpture garden and
facade Is crafted with an
artisan’s touch

BY ELIZABETH HALL

n historic Art Deco classic merg-

es with a contemporary Norman

Foster design. Monuments of

metal and stone are surrounded
by water and wildlife. The Joslyn Museum
of Artin Omaha, NE, is a study in contrasts.
But these opposing elements—old and
new, manmade and natural—aren’t con-
tradictory. Instead, they are complemen-
tary, in part, due to a lighting scheme that
unites art, architecture and nature.

Built in the 1930s, the original pink
marble Art Deco building was one of the
most celebrated architectural works of
its time. In 1994, it was joined by a new
58,000-sq ft addition designed by Foster +
Partners—Sir Norman Foster’s first U.S.
commission. Rather than drastically alter-
ing the aesthetic, Foster used the same
monolithic style and even the same mate-
rials—pink marble mined from the same
quarry as the original 1931 building.

Likewise, a sense of cohesion is pres-
ent in recent upgrades and additions to the

museum, including a new 1.2-acre sculpture




JOSLYN ART MUSEUM

Ambient illumination was rejected in favor of accent lighting in the sculpture garden. In-grade CMH luminaires uplight trees and LED uplights are recessed
in granite pavers; the sources are reflected off of nearby surfaces, helping to boost illuminance. In the center of the garden, fiber optics illuminate the 170-ft-
long reflecting pool, while cross-aimed wet-dry niche uplights highlight opposite corners of three sculptural columns within.

garden on the eastern side of the campus
andthe fagade lighting of both buildings. HDR
Architecture Inc., Omaha, designed the IES
lllumination Award of Merit-winning lighting
of the fagades and the Peter Kiewit Founda-
tion Sculpture Garden, which includes two
water walls, a 170-ft-long reflecting pool and
12 sculptures (the number of sculptures var-
ies due to visiting collections, though most
are part of the museum’s permanent collec-
tion ). HDR also provided lighting for a new

children’s discovery garden and parking lot.

ART AL FRESCO
In the sculpture garden, the team want-
ed the light to look as organic as the land-

scape. HDR omitted ambient illumination

32 February2011 | LD+A

and instead directed light on the art, land-
scaping and pathways. “We didn’t want
pole lights or bollards to distract from the
overall experience of the garden,” says
HDR senior lighting designer and electri-
cal engineer Randy Niehaus, who, along
with fellow HDR lighting designer Trevor
Hollins, devised a strategy that would
maximize the light from accent sources.
“The theme was reflected light off sur-
faces, both on the perimeter granite walls
of the museum and also on the trees,” says
Niehaus. “Usually on projects, the first
thing that gets value engineered is the cali-
per of the trees, but these were very good
sized and had some decent canopies, so

we decided to uplight them. Their level of

reflectance helped create an adequate il-
luminance throughout the garden, which
really aided the overall appearance.” In-
grade 39-W ceramic metal halide lumi-
naires uplight the trees, while 3-W LED up-
lights recessed in granite pavers delineate
pathways. Additional light is reflected into
the garden from a floodlighted high school
building fagade to the east.

Then there were the sculptures them-
selves, which Niehaus describes as the
project’s “biggest challenge” because of
their indeterminate locations. What's more,
the sculptures had to be in place in time
for the museum’s annual fundraising gala,
where the new garden would be unveiled.

The stringent deadline left HDR one month

Www.ies.org
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LUMINAIRE LEGEND: F2: Side Emitting Optic Cable; N1: Wet/Dry Niche Uplight; N2: Wet Niche Wall Wash; Y1: Facade Floodlight; Y1P: Facade Floodlight;
Y2:Facade and Sculpture Spotlight; Y3: Ingrade Uplight; Y4: Asymmetric Facde Floodlights; Y5L: Sculpture Spotlight; Y7:Ingrade Wall Wash;
Y8: LED Pathway Light; Y9: Tree Floodlight; Z1: Low-Level Bollard.

to design the lighting with the museum staff
and aim the luminaires after installation.
Since the project demanded flexibility,
the team kept an inventory of luminaires
with different lenses and distributions on
hand. Though 39-W ceramic metal halide
lamps were used to light the majority of
the sculptures, each work was treated
individually and optical techniques var-
ied by piece. “At times, it was a struggle
to get everyone to agree,” says Niehaus.
“For every sculpture that arrived on site,
we usually had two or three mock-ups
with multiple fixtures. We'd have the mu-
seum director, curator and art director
come outside after sunset and we'd play

around with the positioning and aiming of

Www.ies.org

the fixtures until everyone had signed off
on each sculpture.”

The tight deadline also forced the team
to get creative when they didn’t have the
right tools on hand. “There were a few
instances where 39-W spotlights were
deemed to be too bright. With no time to
order new fixtures with a more appropriate
20-W CMH lamp, the electrical contractor
and | figured we had to reduce the lamp
output somehow,” recalls Niehaus. “Our
solution was a quick trip to the hardware
store to purchase some aluminum screen
door mesh. We cut out multiple circles of
mesh and slid them in the fixtures’ acces-
sory lens holder positions to cut the lamp

intensity. It was a little embarrassing that

we had to resort to such MacGyver-esque

methods, but it worked great.”

IMPERMEABLE ILLUMINATION

Another of the garden’s main attrac-
tions is the 170-ft-long, 25-ft-wide Charles
and Mary Heider Reflecting Pool, which
runs east to west and is parallel with the
museum's glass atrium. In the middle of the
reflecting pool is The Omaha Riverscape,
an installation by sculptor Jests Moroles
that comprises a topographical map of the
Missouri River—the river’s shape is carved
into the bottom of the pool—three 11-ft-tall
columns each made with a different type
of granite and a 26-ft-wide, 12-ft-tall water

wall made from 8 2 tons of granite.

LD+A | February 2011
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JOSLYN ART MUSEUM

Illuminated for the first time, the pink marble facade of the 1931 museum building glows under 3,000K CMH lighting. Ground-mounted 150-W floodlights
evenly wash the monolithic facade, while 70-W spots give extra punch to bas-relief friezes that depict the history of the American west.

To illuminate the pool, the lighting had to
be submerged underwater, which meant

thatithad to be wet-location rated and have

a long lifetime to minimize maintenance.

HDR considered LEDs and fluorescents, but
determined that edge-lighted fiber optics
were the best option. “The fixture recess
was very limited, so it had to be a very
small cross-section of fixture. Any LED or
fluorescent was too large and wouldnt
have fit in the lip carved in the pavers, but
fiber-optic cable fit in quite nicely and was
easily mounted with adhesive clips,” says
Niehaus. The fiber-optic illuminators were
positioned in the underground fountain

pump room at the far east end of the pool

and in flush, in-grade vaults at the west end.

Initially, four wet-dry niche uplights were

placed at the base of each of the three
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sculptural columns that rise in the center
of the pool, but the team felt there was too
much light and removed two lights from
each sculpture. “Two sides of the columns
are polished and two are rough, so we felt
that having the light on the opposite corners
would help bring out the different textures,”
explains Niehaus. At the end of the pool is
the Broken Earth water wall, which also
required a wet-location luminaire. Though
HDR considered LED fixtures, they weren't
within the budget, and 90-W halogen
PAR38 wet-dry niche fixtures were ulti-
mately selected to uplight both the Broken
Earth wall and the 83-ft-long Sydney Cate
Family Fountain Wall. In between the two
water walls, the donor wall—which didn't
require a wet-location luminaire—is lighted

by cross-aimed 20-W floodlights.

FRAMING FACADES

Opposite the walls, which constitute
the eastern boundary of the site, are the
facades of the original museum building
and the Foster + Partners addition. The fa-
cade lighting not only creates a frame for
the sculpture garden, it also highlights the
museum architecture in its own right. Pre-
viously unlighted, the pink marble facades
now glow under 3,000K CMH lighting. “The
warm color temperature really brings out
the marble,” says Niehaus. “We felt that it
did the best justice to that material and had
good color consistency from lamp to lamp.”

With the help of Penn State’s Kevin
Houser (who was at the University of Ne-
braska at the time the fagade lighting was
conceptualized), Niehaus first came up

with a concept to light the facade of the
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Limited set back necessitated different luminaires for facade lighting of the 1994 addition. The same
CMH lamps were used throughout for color consistency. Sioux Warrior—a statue 70 years in the
making—sits in front of the newly lighted facade.

1931 structure. “There’'s not a whole lot to
highlight architecturally because it's a big
monolithic structure, but at the four cor-
ners there are some bas-relief friezes that
tell an allegorical story of the American
west, as well as George Joslyn's personal
history. So, in addition to the even wash
of illumination on the fagade, we decided
to illuminate those friezes because they
were the only parts of the facade that
had any shadow potential,” says Niehaus.
To give the friezes extra punch, 70-W
spotlights were placed at the corners of
the building. The spotlights supplement
the overall wash from ground-mounted
150-W floodlights. (Spot and floodlights
by ERCO.) Color-corrected metal halide
downlights positioned behind the entry
portico silhouette the four columns that

line the entrance.

Www.ies.org

llluminating the new addition was more
complex. While the original building had un-
limited space to set back the luminaires, the
addition had only 18 ft of set-back space on
the north side and virtually no space on the
east side because of the placement of the
sidewalks and entrances. On the northern

METRICS THAT MATTER

JOSLYN ART MUSEUM

side, HDR used luminaires (elliptipar) with
a different asymmetric distribution than
those used to light the 1931 building, but
with the same lamp type for color consis-
tency. Pole-mounted floodlights illuminate
the easternfacade, where space prohibited
ground-mounted luminaires. The 16-ft-tall
poles each hold multiple CMH floodlights
and are topped with an asymmetric parking
lot luminaire.

The fagade lighting isn’t the only new
enhancement to the museum'’s perimeter.
Situated in front of the 1994 addition is a
bronze sculpture more than 70 years in
the making. Originally conceived in con-
junction with the construction of the 1931
structure, Sioux Warrior was tabled after
a dispute between the museum’s archi-
tectand the sculptor halted its production.
In 2009, the museum hired a local sculptor
to complete the original work, which had
been preserved in the form of a 3-ft-tall
clay model. HDR worked with the sculptor
to light the final statue, which was com-
pleted in time for the sculpture garden’s
grand opening. The work is a perfect
representation of the museum’s new ad-
ditions—simultaneously old and new, it's

art coexisting with nature. H

Joslyn Art Museum, Facade and Sculpture Garden
Watts per sq ft: building fagade = 0.13; walkways = 0.12; sculpture and landscape
lighting = 0.19; parking lots and drives = 0.11 (complies with ASHRAE/IES 90.1-2007)

Lamp Types: 7
Fixture Types: 17

THE DESIGNERS
Randy Niehaus, PE., LC, LEED AP, Member IES (1994) (left), is a senior lighting
designer and electrical engineer with HDR Architecture in Omaha, NE.
b | TrevorHollins, PE., LC, LEED AP, Associate Member IALD, is a lighting designer and
4 i i electrical engineer with HDR Architecture in Omaha, NE.
& &
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SPERONE WESTWATER GALLERY

An illuminated ‘moving room’ travels
leisurely along the facade of an art
gallery on the Bowery in New York

BY PAUL TARRICONE

LED fixtures are mounted to three exterior sides of
the moving room (i.e., elevator). As it climbs from the
second to fifth floor, the lighting dims to adapt to the
room’s position.

36 February2011 | LD+A
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t the top and bottom—and all
points in between—the lighting
design for the Sperone West-
water Gallery on the Bowery in
Manhattan seeks to “balance” the upper
and lower fagades of the building, creating
ameasure of uniformity across the fagade.

The strategy sounds easy enough, until
you consider that an elevator, or “moving
room” as it's officially called, travels up
and down between the second and fifth
floors and is visible through the floor-to-
ceiling glass fagade.

To bring the lighting concept to frui-
tion, designers from Buro Happold, New
York City, turned this moving room into
a moving target of illumination, if you
will. Mounted to the top, bottom and one
side of the moving room are linear LED
luminaires, which have transformed the
shaftinto a “strong architectural gesture
at night” symbolizing a visitor's vertical
movement between floors of the gallery,
says Gabe Guilliams, associate/lighting
group leader for Buro Happold.

Designed by architect Foster + Part-
ners, the gallery building, which opened
last September, sits on a compact 25-ft
by 100-ft site. The signature element is
the 12-ft by 20-ft moving room, which
connects the upper four exhibition floors
and allows visitors to move gradually
between levels. The Ferrari red-colored
moving room is also visible from the
street, its gentle pace contrasting with
fast-moving traffic.

The moving room is not only a medium of
transportation buta gallery inits own right;
the art within it changes along with exhi-
bitions in the main gallery space. Thus, at
any given floor, the exhibition space can be

“extended.” The moving room, “allows you
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to stay immersed in the art,” as you move

from floor to floor, says Guilliams.

LED WRAP-AROUND

The lighting system for the lower por-
tion of the building features linear LED fix-
tures to create a glowing effect at night,
while keeping the light sources concealed.

The same fixtures (fromio)are affixed to
the exterior side walls of the moving room
(at the top and bottom), as well as directly
onthe back wall facing outto the street, so
that a consistent color of light is achieved
throughout the shaft. Wrapped around the
bottom of the room are 36 ft of tight-beam
LED (6-deg symmetric) fixtures. Grazing
up the face is another 20-ft continuous
run of the same luminaire. On top, 54 ft of
linear LED fixtures are used in a variety
of beam spreads (6-deg symmetric, 30-
deg symmetric and an asymmetric wash).
The majority of the fixtures on the top are
mounted on unistrut channels to allow
aiming and location adjustment, particu-
larly for the moving room’s extreme posi-
tions (the second and fifth floors). “All light
emanates fromthe moving room. There are
no luminaires on the shaft walls,” explains
Guilliams. At the highest position of the
room, 60 ft of shaft wall is exposed, requir-
ing the fixtures to graze the surfaces from
less than 9in. away.

As the moving room travels between
the second and fifth floors, the lighting
automatically dims to adapt to the room’s
position. “The smooth gradient from the
top of the moving room to the upper fa-
cade dissolves the barrier between the
two and makes the moving room the build-
ing’s focal point,” says Guilliams. There
are four different lighting scenes—one
each for floors two through five. When

SPERONE WESTWATER GALLERY

the moving room is at the second floor,
for example, the lighting underneath the
room is atits lowest level and the lighting
above is at its peak. At the fifth floor (the
room’s highest point), the lighting level at
the bottom is at its maximum while the
lighting at the top is at its minimum. Sim-
ply put, the overarching goal was to avoid
“a splotch of bright light in the middle of
the fagade” as the moving room travels
its path, explains Guilliams.

The physical geometry and interior fin-
ishes behind the fagade vary significantly in
the upper and lower portions of the building,
creating the need for two distinct lighting
systems to ensure visual harmony across
the entire facade. While the LEDs in the
moving room shaft below dim in intensity
to match the brightness of the upper fagade
for each position of the moving room, the
asymmetric linear fluorescent fixtures illu-
minating the upper fagade are gel-sleeved
to match the color of the light below. “Their
easy access on the sixth-floor terrace was
critical for our long evenings of trialing vari-
ous color adjustments,” says Guilliams. “In
the end, a bright orange color gel covering%
of the total run length did the trick.”

LOOKING GLASS

The other major challenge when illumi-
nating the fagade involved the glass, itself.
The architect’s original proposal called for
milled glass with pronounced 50-deg ridges
on the front and a flat surface on the back.
Guilliams was skeptical about the effective-
ness of using glass with such steep ridges
and had his team produce a computer mod-
el showing that a high degree of reflectivity
would occur because of the non-parallel
surfaces on the front and back of the glass

(Snell's Law of Refraction). As the ridges
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SPERONE WESTWATER GALLERY

Deep, narrow pockets were
designed into the shaft of the moving
room (right), creating a concealed
location for the fixtures. At the room’s
highest position, 60 ft of shaft wall
are exposed, requiring linear LED
fixtures that could graze down the
surfaces from less than 9 in. away.

The inside of the moving room
(below) acts as an extension of the
gallery, allowing visitors to stay
immersed in the art.
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Figure 1. Milled glass with less pronounced ridges (right) extends the glowing effect of the facade to
each end of the block. The glass originally proposed (left) would only provide a glow when a viewer

was directly in front of the building.

Passershy on the street experience the fagade as they walk the entire block.

get steeper, more reflection and less trans-
mission occur. “The model really helped us
understand the reflectivity issue,” he says.
“With a largely reflective fagade, the glow
of the shaft would be muted, which would
compromise the architectural vision for the
building at night.”

To bolster his case, Guilliams asked the
architect if it knew of any other buildings in
Manhattan that used a similar milled glass.
The architect directed himto the Gucci store
in Midtown, where Guilliams photographed
the fagade at night to provide the evidence
of reflectivity. “We had to understand how
that glass would respond to light. We also
realized when photographing the Gucci
building that any sources visible through the
glass would create horizontal striations
across the facade. This was at odds with

our desire to emphasize the verticality of the
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shaft and it drove our decision to conceal all
luminaires from street view.”

Indeed, the glass originally proposed for
Sperone Westwater would only offer the
glowing experience when the viewer was
directly in front of the gallery. From more
oblique angles, the fagcade would become
predominantly reflective. As a result, Buro
Happold recommended a milled glass with a
much shallower profile (20 deg) that would
extend the glowing effect to each end of
the block (Figure 1). This was the optimum
scenario, says Guilliams, since “the majority
of a passerby’s interaction with the building
happens over the course of walking the en-
tire block, not just at that brief moment he is
directly in front of it.”

Up, down—and from the side, the light-
ing of the Sperone Westwater fagade has

it covered. ®
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SPERONE WESTWATER GALLERY

METRICS THAT MATTER

Sperone Westwater Gallery

Fixture Type: 1

Linear ft of fixtures: 110 ft of LED
luminaires across the top, bottom
and face of the moving room

THE DESIGNERS
[] Gabe Guilliams, Member IES (1998),
leads the New York lighting team at
Buro Happold. He graduated from
the architectural engineering pro-
gram at the University of Kansas as
the Mickey A. Woods lighting scholar, and has lectured
at the New York Chapter of the AIA, Harvard, Colum-
bia, Cornell and Parsons.
3 David Smith, Member IES (2008),
(& . Design Member IALD, is a lighting
4 L designer at Buro Happold.

Craig Danton is a lighting designer
at Buro Happold.
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The dimensions of each of the 362 skylights and the shape of the ceiling coffers that house them repeat across the museum. Together, the skylights and

Working Parts Protect
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coffers smoothly bounce light onto the walls.

the Art
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hese are not your run-of-the mill,
rudimentary, just-cut-a-hole-in-the-
roof skylights. And this is not your
garden-variety glass facade with
low-tech, manually operated shades be-
hind it. No, the individual parts and pieces
of the daylighting system at the North Car-
olina Museum of Art—from the roof to the
ceiling to the windows and the shades—
work in harmony to usher natural light into
the exhibition space while safeguarding
the artwork from damaging exposure to
direct sun and UV radiation.
To protect and to serveto borrow a phrase.
The three-year project adds a total of
127,000 sq ft of space to the Raleigh, NC,
museum, including more than 60,000 sq
ft of exhibition space. The museum con-
tains an extensive permanent collection
of more than 5,000 historic and contem-
porary objects from around the world.
Completed in April 2010, the addition
was designed from the outset with the
objective of incorporating daylight as a
primary light source for the exhibits. Arup,
NY, collaborated with design architect
Thomas Phifer and Partners to design the
daylight delivery systems and the daylight
control system. The existing building, re-
cently renovated to house special exhibi-
tions, does notincorporate daylighting.
“The architect and the museum were
committed to daylight as a primary source.
They understood the benefit of color ren-
dering using natural lighting and that colors

would look even better than they would

NORTH CAROLINA MUSEUM OF ART

with tungsten halogen,” says Arup senior
lighting consultant Matt Franks. Daylight
also suits the building site, which is char-
acterized by greenery and nature. “Daylight
enhances the connection to the outside and
integrates the building with the landscape.
[For example] when it becomes partly
cloudy outside you can feel the change in-
side.” While “energy wasn'tignored and the
museum is happy to have the savings, itwas
notthe primary driver,” adds Franks.

A total of 362 skylights were constructed
throughout the building. The dimensions of
each oval-shaped skylight (approximately 8
ft by 3ft) and the shape of the ceiling coffers
that house them repeat across the museum.
Together, the skylights and coffers smoothly
bounce light onto the walls positioned par-
allel and perpendicular to the coffers. The
objective being to provide “even light within
conservation limits,” says Franks.

The skylights are composed of four
components (Figure 1), each responsible
for a different function.

The first component of the skylight sys-
tem is a fabric cover or “hoop,” which is
stretched over the skylight apertures on
the interior. “The fabric doesn’t diffuse the
light; it cuts it down,” says Franks. Three
fabric types are used, depending on the
type of art in the gallery and the amount
of daylight it can be exposed to. The fabric
can be easily switched out if new exhibits
require less or more protection.

The second piece of the system is a plas-

tic lens above the fabric. This lens, along

A sophisticated, yet uncomplicated, daylighting system
encapsulates the North Carolina Museum of Art from

above and the side

BY PAUL TARRICONE
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Figure 1.

The first component of the
skylight system is an oval-
shaped fabric “hoop,” which

is stretched over the skylight
apertures. Three fabric types
are used, depending on the
artwork in question. Museum
personnel can easily switch out
the fabric covers if new exhibits
require less or more protection
from sunlight.
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A combination curtain/roller-shade system controls sunlight entering the gallery space. Another control
system operates the tungsten halogen track lighting mounted to spines between the ceiling coffers.

with the deep coffers, distributes the light.
The third and fourth components are
the glass on the roof and a custom lou-
ver system above it. The glass blocks UV
rays, while arrays of linear louvers open
to the north to block direct sunlight from
the south. It's a sophisticated daylighting
system to be sure, but simple when con-
sidering that each component has essen-

tially only one job to do.

FACADE IS FITTED

While the skylight has four compo-
nents, the fagade daylighting system is
nearly as intricate and includes three el-
ements. First, the exterior glazing has a
high color-rendering fritted glass for UV
protection. Second, pleated white fabric
curtains—sized to the gallery application
in question—control the total amount of
light penetrating the gallery space. Three

Www.ies.org

fabric densities are used: light, mid-
range and opaque. Finally, to protect the
artwork, a control system (from Mecho-
shade) senses when the sun hits the fa-
cade and deploys roller shades to stop
sunlight from entering the space.

A separate computerized control sys-
tem operates the electric lighting in the
museum (tungsten halogen on tracks
designed by Fisher Marantz Stone). The
tracks are mounted to the spines between
the ceiling coffers that house the skylights.
There are two scenarios for the electric
lighting: all lights on or half the lights on.
The museum, however, is considering turn-
ing all the lights off one day per week if the
amount of natural light available would
accommodate this. “We designed the sys-
tems so that the museum could operate
with no electric lighting, but it was a cu-

ratorial and aesthetic decision to include

NORTH CAROLINA MUSEUM OF ART

it. The museum staff likes the extra warm
punch it provides,” Franks notes.

When the switched off lights are turned
on late in the day, they ramp up gently to
full brightness so the extra light will not
appear too jarring to visitors.

A dynamic visitor experience was only
one objective of the daylighting system.
More important, of course, was to preserve
the integrity of the sculptures, paintings and
photographs that call the North Carolina
Museum of Art home. To ensure appropri-
ate light levels, Arup and the museum used
the metric of “cumulative exposure” to
determine the allowable light levels in the
space. Since daylight is such a variable
source, the illuminance on a work of art can
vary greatly throughout the day and year,
says Franks. The more sensitive the piece of
art, the lower the footcandle-hours per year
exposure and vice versa. Using this metric,
the average illuminance levels within the
galleries range from 5 fc to 20 fc, depending
on the piece being illuminated.

Atthose levels, both visitors and artwork
getjustthe dose of daylight they need. l

METRICS THAT MATTER

North Carolina Museum of Art

Number of Skylights: 326

Illuminance Levels: 5 fc-20 fc; varies
based on the sensitivity of the art

THE DESIGNER

Matt Franks, PE, Member IES (2002),
LEED AP, is a senior lighting consultant
in Arup's New York office. He also
serves as a Board member of the De-
4 signer’s Lighting Forum of New York.
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NATIONAL RENEWABLE ENERGY LAB

Photo: Frank Ooms

A local manufacturer created a new, visually pleasing T8 luminaire that would not compete with the exposed structure.

he “net-zero energy building” is becoming more than just a

buzzword. There are actual bricks and mortar supporting
that idea in Golden, CO, where the U.S. Department of En-
ergy’s (DOE) new Research Support Facility (RSF) atthe Na-
tional Renewable Energy Laboratory (NREL) has been designed to

be one of the nation’s largest net-zero energy office buildings.

The 222,000-sq ft facility is pursuing LEED Platinum certification
from the USGBC and is designed to consume 50 percent less energy
than a baseline code-compliant building (Figure 1). Construction was

. . . completed in June 2010. The building will ultimately house 800-plus
With lighting systems and solar panels . |
employees and is currently about 80 percent occupied.

in p|ace, d DOE researCh faC|||ty aimS for The building is designed to operate annually at net-zero energy
net-zero energy use due to its efficient design combined with power collected from on-

site solar panels. However, the facility needs to operate for a year
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RETHINK ASSUMPTIONS
The lighting scope included
corridors, conference rooms,
the main lobby, lunchroom and
exteriors, but open and private
offices constitute most of the
square footage and can thus

provide the greatest energy

4:00 am i

savings. DOE requested light

levels of 25 footcandles here,

Figure 1. The building lighting load profile for a post-Equinox day, excluding exterior fixtures. The estimated installed

despite the IES Handbook

recommendation of 30 fc for

lighting load is 125 kW. The model data is presented as a preliminary comparison of metered and modeled energy use

on a day with similar calendar dates and sky conditions. Note—huilding not fully occupied, preliminary data to be

validated over the course of upcoming year.

after the installation of the photovoltaic panels to determine if it is
indeed meeting the net-zero goal.

DOE brought a diverse group of firms to the project that included
the design/build team of RNL and Haselden Construction; daylight
engineer and LEED consultant Architectural Energy Corporation; and
the sustainable design and engineering consultant Stantec. Project
construction cost was $57.4 million—slightly more expensive than a
conventional building. The cost for the lighting and controls systems
was $1.1 million ($5 per sq ft). A baseline code-compliant design is
presumed to cost $800,000. The energy savings would equate to a
traditional payback of less than eight years.

The RSF incorporates new technologies and techniques while
drawing upon centuries-old concepts. Its operable windows al-
low natural ventilation. It monitors indoor and outdoor tempera-
tures and displays messages on each computer about opening
or closing windows. A basement labyrinth stores thermal energy
and provides additional passive heating and cooling capacity.

Natural daylighting was also a critical part of the design, sub-

stantially reducing the energy needed to operate the electrical
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open office environments and
50 fc for private offices. Con-
siderable daylight penetrates
the building during a normal workday, so the lighting system was
designed as a supplement and to provide light in the evenings. Tak-
ing thatinto account, it's understood that the human visual system is
adapted for lower levels of light at night, both for visual comfort and to
promote natural sleep patterns. Additionally, it had to be considered
that in pursuing LEED certification it was desirable to provide each
workstation with a locally controlled task light. Thus, 30 fc were pro-
vided initially, and with light loss factors the system would provide 25
maintained fc. Occupants can use their task lights to supplement their
work areas to 50 fc.

The RSF has araised floor system and exposed structure; there
are no ceilings and all ductwork is in the floor plenum. Thus, linear
fluorescent suspended direct/indirect lighting is used rather than
recessed 2-ft by 4-ft type luminaires.

The design team looked at the lamp, luminaire and ballast as an
integrated system, and determined that T8 fluorescents provide
higher efficiencies than T5 or T5HO lamping. This system per-
forms better than a T5 lamp-ballast combination, even though T8

luminaires are slightly less efficient.

Www.ies.org
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The lighting layout was determined by the orientation of the main structural girders and support beams. The idea was to place the lights parallel to the east-
west footprint for easier daylight zoning and control. Four runs of luminaires, approximately 16 ft on center, run parallel to the window walls.

An efficient, visually pleasing luminaire that would not compete
with or detract from the open structure was difficult to find, so a
local lighting manufacturer, Corelite, created a new T8 product.
The Element has two T8 lamps in cross-section and a linear mi-
croprismatic diffusing lens. Itis slim and simple, with a 6.75-in. by

2.5-in. housing, and is 93 percent efficient.

MATCHING THE FOOTPRINT

The lighting layout was largely determined by the orientation of
the main structural girders and support beams. The idea was to
place the lights parallel to the east-west footprint for easier day-
light zoning and control. Four runs of luminaires, approximately 16
ft on center, run parallel to the window walls. The T8s performed
very well but with a higher-than-expected LPD with regard to the
energy model loads, so the lamping had to be reevaluated.

The luminaires could not be reduced to three runs because the

resulting distributions would result in unacceptable uniformity

Www.ies.org

ratios. High-output lamps were considered but rejected because
of their lower lumen per watt outputs. Reduced energy T8 lamps
were the best solution. These are available in 30-, 28- and 25-W
lamps, all of which offer high lumen-per-watt outputs. The team
used AGi32 photometric calculations to determine that the 25-W
Philips Energy Saver lamp provides the target illumination levels
with the lowest energy consumption, resulting in an average light-
ing power density of 0.54 watts per sq ft for all office areas.

Forthe RSFto capitalize on available daylight, an integrated control
system must automatically daylight harvest and provide enhanced
control options to reduce all possible energy consumption. Originally
the team wanted an addressable lighting control system installed,
however budgetary limitations led to a relay-based control system
that meets all of the client’s needs, taking advantage of energy sav-
ings opportunities while providing simple user interfaces.

Philips Advance 0-10V dimming ballasts are used in conjunction

with the lamps to daylight dim the central and northern sections of
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the office areas. Stepped bi-level ballasts and on/off control are
used in southern perimeter areas adjacent to the window glazing
and in areas with enough daylight that the lights would typically
be turned off during most normal operating hours. This saved cost

over utilizing dimming ballasts throughout.

NO ONE IS LEFT IN THE DARK

Private offices, conference rooms, storage rooms and other en-
closed spaces (except restrooms) are controlled by occupancy
sensors with local manual override switches, all of which are pro-
grammed for “manual on,” a requirement added to ASHRAE/IES 90.1-
2010. The hope is that occupants will not turn on lights unnecessarily.
The restrooms have no access to daylight, so the lights come on auto-
matically when people enter and turn off when they leave.

Local switches and the relay time-clock system—uwhich is pro-
grammed for “manual on"—control open office and circulation spac-
es. However, when the lights are turned on in the morning, they stay
on until 6:00 pm, when the control system will begin to automatically
sweep the lights off in unoccupied areas. Occupants who are still
in the building have to engage the local override switch to reset the
lights in that control zone which also engages the associated egress

path to remain on for two more hours. Ideally, people turn the lights
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The main corridors are illuminated with bare-strip
fluorescent luminaires with 25-W lamps suspended
above orange acrylic panels. The design adds vibrancy
with 5 fc of illumination on the walking surface.
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out when they leave, but the automatic sweep prevents lights from
staying on unnecessarily. The entire building goes dark after hours;
very few lights are left on as nightlights at secure access points.
Local and global daylight harvesting systems work together with
some redundancy to ensure optimal energy savings. Local photo-
cells connected to the 0-10V lighting systems automatically dim the
lights based on the amount of daylight at any given time. To prevent
the lights from staying on while dimmed to their minimum output, the
global photocell ties into the relay system turning the lighting zone
off/on according to the available daylight. This saves energy and in-
creases lamp life. The global control system also turns off the bi-level
controlled and non-dimmed lighting loads that are daylight harvested.
Energy and environmentally conscious designs were imple-
mented throughout the RSF's auxiliary spaces. Very few lights are
purely decorative. Although decorative elements are important
for visual interest and to set tone and mood, the decorative ele-
ments have greater purpose, because the contract-based goals
required cost and energy optimization above all other design
goals. Therefore, in spaces such as the entry lobby and the lunch-
room, decorative elements provide the general ambient and task

lighting so layers of additional decorative lights are not needed. In

the lunchroom, linear fluorescent luminaires are artfully arranged

pJg||04 UOY :010Ud

In the main lobby, adjustable accent lights highlight a striking wall of beetle kill pine.
The lunchroom is outfitted with linear fluorescent luminaires artfully arranged at angles and
randomly located.

www.ies.org



The Ultimate Client

esigning lighting for a DOE facility

is sort of like catering a party at the

home of Emeril Lagasse or designing
agown for Vera Wang's personal use. Working
for a client “in the know" can be intimidating,
but the DOE-RNL client-consultant relationship
on the National Renewable Energy Laboratory
(NREL) project managed to leverage the ex-
pertise of both parties.

Jennifer Scheib of DOE's NREL and Rachel
Petro, lighting designer for RNL, discuss how
an uncommonly knowledgeable owner and its
consultant worked through the design process
for a net-zero energy building.

Scheib notes that DOE's internal team
of managers, engineers and researchers,
which helped put together the RFP, did “of-
fer opinions and suggestions throughout
the process, which likely caused more dis-
ruption and deliberation than with a typical
owner. However, the design-build team was
ultimately responsible for decision making.”

Indeed, Scheib points out that DOE did not
micromanage individual slices of the design.
For example, while the LPD figure came in at

a skinny .59 watts per sq ft (40 percent below

90.1-2004), the DOE did not come to the table
with that specific LPD number in mind. “The
RFP did not dictate an LPD reduction,” notes
Scheib. “Instead, the owner prescribed whole-
building energy goals to promote integrated
design. Specifically, a two-tiered energy goal
was presented in the RFP. A primary energy-
use intensity goal of 25 kBtu per sq ft per year
required verification of design decisions via
energy modeling. The secondary goals of an-
nual, net-zero energy and 50 percent whole-
building energy cost savings over an ASHRAE
90.1-2004 baseline added support to the LEED
Platinum design requirement.”

For RNL, there were certain advantages
to designing a lighting system for a client
with a keen interest in energy efficiency. One
was that interior design decisions—e.g., the
color of interior surfaces; reflectivity of sur-
faces, etc—were made with an eye on how
they would impact the lighting. “Absolutely,”
says Scheib. “Not only were interior design
decisions made with lighting in mind, the

illumination system (encompassing daylight-

ing, electric lighting and controls) was a pri-

mary driver in all aspects of design. Building

NATIONAL RENEWABLE ENERGY LAB

form, envelope and interior design concepts
evolved from a pre-proposal energy model
that highlighted the importance of passive
systems in meeting the energy target. Spe-
cifically, elongated east-west office wings,
daylight window treatments in the form of
reflective louvers, low workstation partition
heights and high-reflectance surfaces were
mainstays of the design to ensure high day-
lighting saturation. No system was designed
without the consideration of its impacts on
other systems and occupants.”

For RNL's Petro, partnering with a lighting-
savvy client like DOE was an eye-opener.
“Working for such an educated client definitely
poses a unique set of challenges. On the bright
side, they truly understand things like foot-
candles and illuminance ratios and the benefits
of quality lighting,” she says. “But on the other
hand, their level of education on energy con-
sumption and energy efficiency definitely forced
me to step outside the box of conventional de-
sign and push the boundaries. My vocabulary
and knowledge was expanded, particularly to
include ‘parasitics’ and ‘vacancy control.”

— Paul Tarricone

at canted angles and randomly located to induce relaxation and
to express the space’s unique function. In the main lobby and cir-
culation areas, adjustable accent lights highlight a striking wall of

beetle kill pine and provide transitional illumination.

USE ONLY WHAT YOU NEED

The concept of using light, and thus energy, where and when need-
ed, is used without sacrificing visual interest and variation. Primary
corridor areas are illuminated with bare-strip fluorescent luminaires

Www.ies.org

that have 25-W energy-saving lamps suspended above variegated
orange-colored 3form acrylic panels. The simple design adds color
and vibrancy with 5 fc of illumination on the walking surface. This is
more than sufficient for the simple task of walking through one space
to the next. Secondary corridor areas are illuminated with 6-W LED
step lights. Again, this provides a safe level of illumination for the task
of walking through the space. The effect is somewhat striking as a
person transitions from the moody main corridor with the illuminated

orange ceiling elements, to the demure secondary corridor with low-

LD+A | February 2011
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All exterior site lighting is LED. To the right of the main entry path are
linear LED luminaires that graze stone walls.

level ground illumination from the step lights, while the daylight from
the open office areas pulls you through to your final destination.
Seven lamp types are utilized, along with LED sources for light
coves and step lights throughout the RSF. All interior lighting is rough-
ly 4,100K, except in the restrooms which are 3,000K to provide for
warm facial illumination at the vanities. Ballast types and manufac-
turers were specified for every product to use as few product types
as possible. The facility will thus be easily maintained over its lifetime.

LIGHTING THE GROUNDS

Energy savings aren’t confined to the interior of the building.
The entire site associated with this facility is illuminated with LED
lighting. The parking lot and pedestrian walkways are illuminated
with 6,000K LED area pole lights because the higher lumen-per-
watt performance allows for the use of lower wattage systems. In
the entry courtyards, linear LED lights in 4,000K graze stone walls
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and silhouette plantings while the undersides of pedestrian bridg-
es are washed in soft illumination to designate the walking paths.
LED downlights in canopies at egress areas provide soft illumina-
tion for safety. Solar-powered LED paver lights are incorporated
into seating areas to provide interesting off-grid accent light.

Site lighting is controlled by occupancy sensors, photocells and
time-clocks for optimal energy savings; the courtyard accent lights
are photocell and time-clock controlled and are on during regularly
occupied hours of darkness only. Pedestrian pathway lighting lead-
ing to the parking area is switched such that every other luminaire
is controlled together. The LED lighting allows for low, medium, and
high output levels with independent control. The control zones are
programmed such that during occupied hours, until 6:00 p.m., the
lights are all on high. After 6:00 p.m. the lights transition down so ev-
ery other light is on low. This provides minimal illumination to define
the path. Once a person enters the pathway, occupancy sensors turn
the lights to medium output for safety; to reduce energy consumption
only the perimeter of the parking lot is illuminated after hours.

The end result is a striking facility that utilizes light only where
it is needed and does so in a manner that minimizes energy con-
sumption, maximizes occupant comfort and is sensitive to the en-

vironment. Zero is a winning number. ll

METRICS THAT MATTER

Research Support Facility at the DOE National Renewable
Energy Laboratory

llluminance Levels: open office = 25 fc (50 fc with task lights);
private offices = 50 fc

Watts per sq ft: .59 including task lighting, .56 without task lights
(38-40 percent reduction over ASHRAE/IESNA 90.1-2004 and
IECC 2006); site lighting 58 percent better than allowed by
90.1-2004

Energy Use: nighttime (unoccupied) use = 3.5 kW; daytime
(occupied) use = 35kW; total connected load = 125kW

Lamp Types: 7 (in building)

Fixture Types: 29 (in building)

LEED Platinum registered

THE DESIGNER

Rachel Petro, LC, Associate IALD, LEED AP, Member IES (2006), is
a lighting designer and associate with RNL. She currently serves
on the Board of Directors for the Denver-area Designers Lighting
Forum.
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established to encourage and recognize students who have demonstrated exceptional
professional promise through the presentation of an original and ingenious solution to
a supplied design problem.

ThE HWH[[] CUHI[]TISES a plaque and a check in the amount of $1,000. The

award is presented in conjunction with the IES Annual Conference each year.
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The author reviews what we've learned and what we still don't know about cognitive
and emotional responses to lighting

BY ROBERT G. DAVIS

timulus-response. It serves as
the foundation of any basic psy-
chology class. It defines our re-
lationship to the world around
us. From Pavlov’s dogs salivating at the
sound of a bell to you quickly pulling your
finger away from a hot pan, familiar ex-
amples of an involuntary response to a
stimulus abound. And it all seems pretty
simple—present this sort of stimulus, and
you can count on a certain response.
Lighting practitioners work hard at get-
ting the stimulus right to attain a desired
response. Historically, thathasinlarge part
meant a detailed and careful characteriza-
tion of visual tasks under different lighting
conditions—the stimulus—and a variety
of important methods for measuring visual
performance as those conditions are var-
ied—the response. From Blackwell’s Vis-
ibility Level to Rea’s models of Relative Vi-
sual Performance, we have learned much
about the nature of the stimulus-response
relationships relating to human visual per-
formance. Butwhataboutthose responses
to lighting that go beyond considerations
of task performance? Lighting can help
create excitement in a themed environ-

ment. Lighting can help a person navigate

through a new space. Lighting can help
bring about a sense of calm and peace-
fulness in a sacred setting. Lighting can
help add mystery in a theatrical produc-
tion. And lighting can cause us to strongly
dislike a room which we would otherwise
find appealing. How does our mind process
the visual stimulus to produce these sorts
of responses? What do we understand to-
day about the way we light buildings that
enables us to link the stimulus of a lighted
environment to the full array of cognitive
and emotional human responses?

The answer, unfortunately, is—not much.
The depth and wealth of our research and
knowledge of lighting’s impacts on visual
task performance only underscores the
dearth of information on these other as-
pects of human responses to lighting.

But we do know a few things. And, if we
look outside our own industry to the broader
fields of environmental cognition and hu-
man emotional response, we may be able to
make connections that can help us estab-
lish a framework for a more holistic view of
lighting’s impacts. In this article, we'll exam-
ine three threads of this framework—one
familiar to lighting practitioners and two

that are probably less familia—and explore

how weaving these threads together can
help move us along to a deeper understand-
ing of the broad range of human responses

to the lighting stimulus.

THREAD ONE: LIGHTING PSYCHOLOGY
For most lighting practitioners, the
phrase “lighting psychology” immediately
brings to mind the work of the late John Fly-
nn. Flynn's research has been widely docu-
mented and discussed within the lighting
community and is only briefly summarized
here. (If you want a more comprehensive
overview, | recommend both Architectural
Lighting Design by Gary Steffy and Light:
The Shape of Space by Lou Michel. Both
books provide excellent details on Flynn's
findings and how they relate to architec-
tural lighting design practice.) Flynn and his
colleagues explored what were at the time
new research and analytical techniques,
in an attempt to document and understand
the full range of human impacts of lighting.
Flynn examined the human response to
lighting by studying an array of subjective
impressions related to architectural set-
tings, in order to determine which of those
impressions were affected by changes in

the lighting stimulus. For some impressions,




changes in the lighting produced significant
changes in the response—impressions
such as spaciousness, visual clarity, priva-
cy, pleasantness, relaxation and complexity.
By linking lighting to these impressions, Fly-
nn demonstrated that architectural lighting
plays a much more significant role in the hu-
man experience than simply as an enabler of
task performance.

In addition to studying human responses
to lighting, Flynn also sought to understand
the nature of the stimulus that produced
those responses. Which attributes of
lighting in a space seemed to relate to the
various impressions that could result? Flynn
identified four of these attributes, which
he called the “lighting modes.” The modes
each express a continuum of changes in
lighting between two extremes. Flynn's
lighting modes express the basic parame-
ters of lighting which designers manipulate
in creating the environments they desire:
bright/dim; uniform/non-uniform; central/
perimeter; and warm/cool. Flynn's mes-
sage was that as you change the lighting
stimulus along these dimensions, you will
produce changes in the human response in
terms of the impressions that are reinforced.
And, importantly, these responses will oc-
cur whether you planned for them or not.

The practicality of Flynn's work for light-
ing designers resided in his attempts to link
the lighting modes to the human subjective

responses. To reinforce a particular im-

pressionin a space, a designer could focus
on certain aspects of the lighting mode de-
scriptors in designing the lighting system.
For example, the designer could reinforce
a feeling of relaxation by employing non-
uniform lighting on the perimeter room
surfaces from warm-tone light sources.
Uniform lighting on the perimeter room
surfaces reinforces an impression of spa-
ciousness. Although the design guidance
that resulted from the Flynn work is quali-
tative in nature, many practitioners have
found the linkages between the lighting
modes and the subjective impressions to
be a useful characterization of the stimu-
lus and responses to lighting that move
beyond task performance.

THREAD TWO: ENVIRONMENTAL
COGNITION

Whereas Flynn’s research focused
specifically on lighting, other research-
ers with no particular interest in lighting
examined the broad range of human re-
sponses to environmental stimuli. From
the field of environmental cognition, the
work of Kaplan and Kaplan provides im-
portant insights of relevance for lighting
practice. These researchers sought to
understand the factors that drive human
preference for environments. One factor
that emerged from their research is the
desire to make sense of our surroundings.

According to the Kaplans, when we are
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exposed to a new environment, finding
a cognitive match for the environment in
our memory is a primary goal, as a way
of helping us to interpret and understand
the new environment. Oftentimes we
enter a new environment that has many
similarities to other spaces we have ex-
perienced. The high degree of familiarity
elicits a pleasant, comfortable reaction
as we immediately are able to make sense
of the setting. Other times we enter an
unusual space that poses an entirely new
experience and find it disconcerting as
we struggle to make sense of the environ-
ment. The fundamental human need to
make sense of our environment explains
both of these disparate experiences, ac-
cording to the Kaplans' research.

But what about the “wow” factor in a
new environment? We have all experienced
a time when we encountered something
completely new, but somehow the unique-
ness and unfamiliarity were stimulating and
exciting. And no doubt we share the com-
mon experience of entering a highly familiar
space and finding that its very familiarity
produces a low preference—"0h please,
not another drab hotel seminar room with
boring uniform lighting!” In this case, highly
familiar leads to low preference. (Figure 1
summarizes these conditions.) Clearly, a
second factor must interact with our desire
to make sense of the environment in deter-

mining our preference.

LOW PREFERENCE

That's weird

LOW FAMILIARITY

HIGH PREFERENCE

I've never seen anything like
that before! Wow! That's neat!

HIGH FAMILIARITY

That old stuff again

No place like home

Figure 1
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The factor that supplements our drive to
make sense of our environment, according
to the Kaplans, is a desire for involvement
with the environment. We want the environ-
ment to be interesting, we want it to invite
us to explore and engage, we want a sense
of complexity and mystery. This underlying
purpose of involvement makes some novel
environments seem exciting rather than
just plain weird or overwhelming, and it also
makes some very familiar environments
seem justtoo uninteresting to us.

Kaplan and Kaplan use two key words
to capture the essence of these environ-
mental aspects that drive our preference:
coherence and complexity. Coherence re-
lates to our ability to make sense of the en-
vironment—does the environment provide
us with cues that enable proper interpreta-
tion? Are there enough familiar elements
in the environment that allow us to make
mental matches to our prior experiences?
If we are able to quickly make sense of
an environment that is coherent, then the
likelihood that we will develop a positive
preference for the environmentincreases.

Although Kaplan and Kaplan were en-

vironmental psychologists who primarily

focused on outdoor environments in their
research, they recognized the connec-
tions between coherence and lighting
effects. Consider this quote: “It is also
important that a change in texture or
brightness in the visual array is associ-
ated with something important going onin
the scene. In other words, something that
draws one's attention within the scene
should turn out to be an important object
or boundary. .. .If what draws one’s atten-
tion and what is worth looking at turn out
to be different properties, then the scene
lacks coherence.” (Kaplan 1988, p. 49)

So a brightness emphasis that helps to
make sense of an environment increases
its coherence, making it a more pleasant
space. Conversely, a change in brightness
that is unrelated to anything important in
the visual scene creates a lack of coher-
ence, makes it more difficult to properly
make sense of the space and thereby re-
ducesaperson’s preference forthe space.

Coherence is critical, but a space that
is completely coherent but overly sim-
plistic fails to provide the stimulation and
involvement that we desire. Complexity in

the environment relates to our innate de-

sire to engage, to be active participants
with our environment. This cognitive link
between complexity and preference also
occurs in the realm of music appreciation.
In his excellent book, This is Your Brain
on Music, Levitin writes: “When a musi-
cal piece is too simple we tend not to like
it, finding it trivial. When itis too complex,
we tend not to like it, finding it unpredict-
able—we don’tperceiveitto be grounded
in anything familiar. Music, or any artform
for that matter, has to strike the right bal-
ance between simplicity and complexity
for us to like it.”

Apparently, our desire for a certain
level of complexity holds true for a wide
range of stimuli, whether a musical piece
or an architectural environment. We de-
sire coherent environments that we can
easilyinterpret, while atthe same time we
desire an appropriate level of complexity

to keep us interested.

THREAD THREE: EMOTIONAL RESPONSE

From Flynn, we see a thread of thought
that describes the lighting stimulus in
terms of some basic modes of variations
and links those variations to the human

Figure 2




response of subjective impressions of en-
vironments. From Kaplan and Kaplan, we
weave in a thread that characterizes the
stimulus along the parameters of coher-
ence and complexity and relates those
parameters to the response of human pref-
erence. And for our third thread, we look to
the work of James Russell, whose career
has been devoted to understanding human
emotional development and response.

In Russell’s model (Figure 2), the prima-
ry emotional responses to the environment
determine the behavioral responses. Ac-
cording to this model, human sensory sys-
tems process the environment and charac-
terize the relationships between various
aspects of the stimulus. This sensory input
combines with personality characteristics
to produce primary emotional responses
in three areas—the pleasure that a per-
son finds in the environment, the amount
of arousal or stimulation that the environ-
ment provides and the extentof dominance
or control that people feel they have while
in the environment.

The dominance response has some
fascinating implications for lighting, as it
depends on how much control we feel we
have over the environment compared to
how much we feel the environment con-
trols us. The connections to automatic
vs. manual lighting controls are intrigu-
ing. We've seen studies that document
greater energy savings when people have
manual control, and we all know stories
of negative reactions to fully automatic
controls. We may be able to weave this
thread together with the Kaplan's “de-
sire for involvement” thread to derive a
general principle about human reactions
to environments. But that exploration is

beyond our scope for now.

Ultimately, Russell settled on the plea-
sure and arousal emotions as the two
primary ways that we respond to environ-
ments. In Russell’s view, whenever we enter
a new environment, we quickly place it into
one of four quadrants that are defined by
the two axes of pleasure and arousal. This
structure is shown in Figure 3.

While Russell’s initial work related di-
rectly to architectural environments, he
later explored human emotional response to
all types of stimuli. His model has been used
in a variety of industries and applications,
from advertising studies to experiments in
childhood development. (In fact, his semi-
nal paper in the Journal of Research in Per-
sonality titled, “Evidence for a three-factor
theory of emotions,” was recognized by the
journal as one of the 10 most frequently cit-
ed papersinits 43-year history.) So it seems
that these emotional responses are funda-
mental to the human condition.

Russell argues that our emotional re-
sponse to a stimulus along the two dimen-
sions of pleasure and arousal is a single, in-
tegrated response rather than two distinct

responses. The words we use to describe
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spaces reflect this sort of integrated re-
sponse. An environment that we call “stim-
ulating” is one that is both arousing and
pleasant, while one that we call “tense” is
also arousing but a bit unpleasant. A “re-
laxing” space rates low on arousal but rel-
atively high on pleasure, while a “gloomy”
space is also low on arousal but elicits a

response thatis low on pleasure as well.

WEAVING THE THREADS TOGETHER

So Flynn gives us a thread of a stimulus
described by lighting modes, linked to the
human response of subjective impres-
sions of environments. Kaplan and Kaplan
give us a thread of a preference response
that appears to be linked to environmen-
tal stimuli that are both coherent and
complex—we can make sense of them
and they are interesting enough to elicit
our involvement. And Russell gives us a
thread of primary emotional responses
to stimuli that apparently drive our as-
sessments of any environment, as we in-
tegrate a response along the dimensions
of pleasantness and arousal. How can we

weave these disparate threads together?

arousing

distressing @
IT

@ exciting

unpleasant =@

III | IV

7

sleepy
(Mehrabian & Russell)

gloomy

= olazzuni

® relaxing

Figure 3
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Consider a conference room application.
The designer wants to provide uniform il-
luminance across the tabletop as the first
layer of the lighting. Experimental evidence
indicates that this central, uniform lighting
increases the arousal level of the space,
which seems to be preferred for a working
environment. Next the designer adds some
uniform perimeter lighting along two walls,
to reinforce an impression of spaciousness.

levels of arousal? At what point does this
increased complexity begin to compro-
mise coherence, producing a less desir-
able emotional response? How do we
match the cognitive and emotional needs
to the context, so that we have differing
guidelines depending on the desired hu-
man response to a work setting, a social
setting or a retail setting? These are all

important and intriguing questions to ex-

Whereas Flynn's research focused specifically

on lighting, other researchers with no particular
interest in lighting examined the broad range of human
responses to environmental stimuli

This layer articulates the architectural
boundaries of the space, adding to its co-
herence. Accent lighting on some artwork
on an end wall provides an additional layer
of light. The non-uniformity of this layer in-
creases the complexity of the visual scene,
making it more interesting, inviting the oc-
cupantto engage with the environment. The
space succeeds because the designer has
structured the lighting solution so that it
reinforces the desired architectural impres-
sions (according to Flynn), it balances the
human needs for coherence and complexity
(according to Kaplan), and it provides levels
of arousal and pleasantness (according to
Russell) that are appropriate for the archi-
tectural context of the space.

We can think of many open questions
that remain. Can we map the Flynn modes
on to the Russell emotional responses?
That is, what attributes of the lighting
cause a space to seem more stimulating?
Or less pleasant? Does increasing com-

plexity as defined by Kaplan lead to higher

plore as we seek to better understand the

human brain on lighting. l
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o Home
Again?

After the Hollywood limelight,
Dan Gerstenhaber follows his heart
back to Massachusetts -

Gerstenhaber’s lighting installation for the
premiere of Fast and Furious (top) captures the
action, energy and excitement of the film.

In this centerpiece for the premiere party for
Land of the Lost(directly above) he uses iconic
California images.

58 February2011 | LD+A

aniel Gerstenhaber has been referred to as “a daring and innovative lighting de-

signer” by his new boss Steven Rosen, president of Available Light, which recent-

ly recruited Gerstenhaber to help lead the company’s Special Events and Trade

Shows division. Born and raised in Beverly, MA, Gerstenhaber studied lighting de-
sign at Salem State College. “l originally went to college for biology actually, and | joined
the Theatre Club because it was something | found interesting in high school. However, in
college my eyes were opened to a whole world of color, music, form and shadow. There
was no going back to dissecting frogs.”

Indeed, why go through that messy business when you're more intrigued by lighting
and how it “can set the mood and timbre for an entire event,” says Gerstenhaber. “If you
walk into a space, or go to a show that is beautifully lighted, you can immediately sense
the tone of what you are walking into. Lighting can also bring a sense of class, style and
elegance to a presentation. | will always remember the Grateful Dead concerts; Candace
Brightman’s work was brilliant. There wasn't the usual ‘flash and trash’—nothing over
the top—but a true style and class to her work. Candace just told the story of the music
with light, and it all just blended perfectly.”

Over the past decade, Gerstenhaber has held a number of positions in theater and spe-
cial events production, including a four-year stint as a technical production coordinator
at Los Angeles-based Entertainment Lighting Services (ELS), where he designed and
produced the lighting and media systems for television shows, film premiers and red car-
pet events. His projects include CS/ Las Vegas, 11th Hour, the MTV Movie Awards, the
Guys Choice Awards and the BET Awards, for clients such as Universal Studios, Twenti-
eth Century Fox and Paramount Pictures.

Gerstenhaber’s move to Available Light offered not only the opportunity to work for a

high-profile firm, but to return to his home on the East Coast.

WWww.ies.org



Why leave TV for trade show events?

Gerstenhaber: | am not at all leaving
one industry to participate in another.
In fact, it was my success in design and
production work for corporate communi-
cations that naturally led to an expanded
career that now includes video and broad-
castwork. In the 215t century, the lines be-
tween these two disciplines are growing
evermore blurry. Lighting designers must
evolve or die. The “art” of video produc-
tion requires a skill setthat goes beyond a
strong technical knowledge of how to de-
sign, specify and install systems. Besides
all the technical wizardry, lighting design-
ers employ color, form, movement and
timing to a presentation—in many ways
it is the transitions between moments or
looks that transcend mediocre lighting or
video production and head into the area
of magic. My boss calls this the “truth and
beauty” part.

What about leaving the glamour of
Hollywood?

Gerstenhaber: | had many reasons for
leaving Los Angeles. Though | love what
| do, most of the work | did was far from
glamorous. People think that because you
are working on shows, parties and events
revolving around top celebrities that you
are a guest at these huge fétes and you
getto be atthe center of the action. Noth-
ing could be further from the truth.

Along with TV and film shoots, | mostly
worked on film premieres and parties.
Lighting a movie premiere party is a la-
borious and time-consuming process
that can grind on for a number of excru-
ciatingly long days. My role would usually
involve transforming a mundane location

never built for a party and making it look

Www.ies.org

like the most exciting and compelling
place on earth for a party that would last
two hours. By the time the party tipped off,
all you wanted to do was collapse. My job
was to make sure the event was perfect
for my client, not to attend their event. |
would be there of course, waiting in the
wings, justin case anything needed doing.
The idea was always to make the task look
effortless for the client—my role was to

ensure that “ease.”

NEWSMAKER

and developing new strategic alliances
with other complementary, like-minded
and successful companies—that’s partly
why I have joined the Available Lightteam.
To ensure long-term success and growth
it helps to do a little bit of everything. Our
clients have never liked the word “no”;
don’tyou agree that “yes” is far more sat-
isfying? Sometimes that means expand-
ing the services we offer and sometimes

it means partnering with someone.

In many ways it is the transitions hetween moments
or looks that transcend mediocre lighting or video
production and head into the area of magic

Will you be doing any architectural
lighting in additon to events?

Gerstenhaber: | was brought on board
at Available Light to work in their SEATS
(Special Events and Trade Shows) divi-
sion and | don’t have much experience in
permanent architectural lighting design. |
feel that working with Steven Rosen and
the Available Light team is a great oppor-
tunity for me to expand my horizons, while
helping others in the company. Steven
encourages the cross-party-lines col-
laboration that happens as a natural ex-
tension of lighting designers with diverse
skills and interests working together in
one place. We all learn from one another.
Indeed, | do expectto expand my portfolio

into architectural lighting one day.

Where is Available Light headed?

Gerstenhaber: | think, like all respon-
sible companies in this economy, Avail-
able Light is looking to expand its market
by both enhancing its in-house expertise

What are the differences between a pro-
duction house and a lighting design firm?

Gerstenhaber: At Available Light, the
genesis of a project is firmly rooted in
design. Lighting production houses tend
to start with the priorities of the produc-
tion house (i.e., What hardware do | have
on my shelves and how can | mold my
approach to best accommodate my cur-
rent inventory?) Available Light doesn’t
have shelves—we have ideas and vision.
We're interested in developing a compel-
ling visual link to our clients” marketing
message. The hardware we choose to
deploy must serve the overriding visual
concept—not the other way around. Our
clients express frustration with past ven-
dors that do not think to either ask the
right questions or make the appropriate
conceptual connections that will show
themin their best, well, light. l

—Roslyn Lowe
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IN A MODEL ROOM, LESS IS MORE

ritish real estate company Land Secu-

rities typically invests in large, high-

end commercial buildings, but knows

that even small-scale developments deserve
quality lighting. Recently, it had the opportu-
nity to illuminate some of its tiniest structures
yet—the architectural models of its properties.
And, appropriately enough, it did so in a small
way: After relocating to a new facility, Land Se-
curities swapped out the 56 tungsten halogen
downlights and MR50 track spotlights used in
its previous model room for 31 LED downlights.
To lessen energy and maintenance costs,
Land Securities wanted to reduce the number
of luminaires. Rather than using two different
lighting systems to light the models, it preferred
one product that could meet multiple lighting
objectives—ambient illumination, adjustable
accent lighting and emergency egress lighting.
Fitted with white LED modules (Xicato) in
3,000K with an 80-plus CRI, the downlights

(from Wila Lighting Limited) are “fully re-
cessed, but also adjustable and the reflectors
can be easily changed” to accommodate the
changing model layouts, says Wila group tech-
nical director, Peter Le Manquais. Each lumi-
naire is capable of 20-, 40- and 60-deg beam
angles and has a 360-deg rotation, eliminating
the need for supplemental track lighting.
Additionally, the downlights are controlled
by an architectural dimming system thatis pro-
grammed with various model-lighting scenes.
Using an inverter that reduces the luminaires’
1,000-lumen output, Wila was able to add
emergency lighting capabilities to the down-
lights. The luminaires offer an estimated 60
percent energy savings compared to the previ-
ous lighting system.
Elizabeth Hall

PRODUCTS

The Challenge:Flexible,
high-quality lighting for a

model room

The Solution: Fully adjust-
able LED downlights with

changeable reflectors

LD+A
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1. USAI has fused the design fea-
tures of its NanoLumen product
with the performance features of
its BeveLED to create NanoLED.
The new luminaire has a 2.5-in.
aperture; a light-weight, high-
performance proprietary alumi-
num heatsink; 10-W Cree MP-L
EasyWhite LEDs; and an LED
driver sliding tray that allows for
simple driver replacement.

www.usaillumination.com

2. Tivoli introduces Covelum
Designer Series LED Color, bend-
able low-voltage cove color LED
lighting for commercial and resi-
dential applications. Modules are
2-in. long and feature six triple-chip
.75-W color LEDs each. LEDs can
be spaced 2.5-, 3- or 4-in. on cen-
ter and may be specified in four
standard colors, or 45 Colormix
Pantone or CIE X/Y non-white
coordinating colors.

www.tivolilighting.com

3. Beacon Products announces the
UrbanLED collection of full-cutoff
LED outdoor pole-mounted lights
in early 20t"-century designs. Four
radial light-housing designs can
be selected, in a range of three
sizes, each with deep heat sinks
and integral cooling fins. Choices
of 24 32-W, 36 48-W, 36 60-W and
36 80-W radial LED arrays, in high
milliamp and Kelvin color-tempera-
ture ranges are available.

www.heaconproducts.com

4. LEDirect Lighting introduces its
newest NaturaLED PAR lamp
series that is a direct replace-
ment for halogen PAR lamps.



http://www.usaillumination.com
http://www.usaillumination.com
http://www.tivolilighting.com
http://www.tivolilighting.com
http://www.beaconproducts.com
http://www.beaconproducts.com
http://www.ledirectlighting.com
http://www.ledirectlighting.com
http://www.activees.com
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NaturaLED PAR lamps come
in PAR20, PAR30 and PAR38
sizes and meet Energy Star,
IES LM-79 and LM-80, UL, FCC
and RoHS compliance require-
ments with luminance output
reaching 1000Im.

www.ledirectlighting.com

5. Active ES Lighting Controls
introduces its LiteOwl lighting
control device designed for
use in cobra-head streetlight
applications. LiteOwl features
a compact, low-profile housing
that is designed to sit atop and
plug into the standard photo-
cell socket within any cobra-
head fixture. Currently avail-
able for lamps up to 250 watts,
the LiteOwl is UL listed, RoHS-
compliant and recyclable.

www.ActiveES.com

6. LED Roadway Lighting Ltd. has
released a new small-body LED
streetlight fixture. The SAT-S is
part of the company's “Satellite
Series” of lights. The fixture has
a 20-year lifetime with an MTBF
rating of up to 3,302,411 hours.

It is designed to meet IES RP-8,
CIE and BSl light level guidelines
and is dark-sky approved.

www.ledroadwaylighting.com

7. Intematix introduces two
new phosphor families to its
product line: green aluminate
and red nitride materials that
enable high-quality white
illumination when applied to
blue LEDs. The new phosphor
families meet the material
requirements for display back-

lighting and general lighting
applications.

www.intematix.com

8. Cree, Inc. introduces the
XLamp MX-6S and MX-3S LEDs,
which offer new high-voltage
configurations designed for
space-constrained LED lamps
and bulbs. The XLamp MX-6S
LED delivers luminous flux of
up to 139 lumens at 60 mA/20
Vin 6,000K and 114 lumens in
3,000K. The XLamp MX-3S LED
provides up to 122 lumens at
115 mA/10.7 V in 6,000K and 100
lumens in 3,000K.

Www.cree.com

9. Thomas & Betts has developed
the Emergi-Lite Premier Series
Combination Unit, a combination
exit sign/emergency lightin an
energy-efficient compact unit.
Designed and manufactured

in North America, the Premier
Series Combination Unit is avail-
able with MR16 halogen lamps
or white LED lamps.

www.emergi-lite.com

10. Tyco Electronics introduces
the Nevalo SSL system, which
includes more than 60 LED
Light Modules (LLMs) options,
ranging from 300 to 3400
lumens; optics in total internal
reflection and reflector styles;
drivers with constant cur-
rent output, dimming-control
capabilities and temperature
monitoring; and a new ribbon-
based, four-wire configuration
wiring system.

www.nevalo.com
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February 9-11: Cooper Lighting
SOURCE is offering “Lighting
Fundamentals/Lighting Basics.”
Held atthe Peachtree City, GA,
facility, this seminar is geared to
newcomers and those interested in
arefresher course. Focus is on light-
ing terminology, photometry, LEDs,
fixture types, lamp-ballast systems,
energy and lighting legislation with
anintroduction to lighting controls.
CEUs available. Contact: Jere
Greiner 770-486-4680 or go to www.
cooperlighting.com/education

February 10: Acuity Brands Lighting
is offering “Visual Training.” Held at
the Light & Space Center, Conyers,
GA, the session offers a hands-on
experience with “Visual Profes-
sional Edition.” Follow on computers
(provided), as instructors demon-
strate how to create real-world
applications and discover new
features of Visual 2.6, navigating
the Visual interface, creating and
modifying models and walk through
a project. Ground transportation,
food and one night hotel stay will be
covered. Participantis responsible
for airfare to Atlanta. Contact: Tricia
Foster 770-860-2049; E-mail: Tricia.
Foster@acuitybrands.com

February 21-23: Acuity Brands Light-
ing presents “Product Workshop”
held atthe Light & Space Center,
Conyers, GA. The workshop provides
an overview of all Acuity Brands
Lighting companies, focusing on

the benefits and applications of key
Lithonia Lighting products. Contact:
Tricia Foster 770-860-2049; Email:
Tricia.Foster@acuitybrands.com

February 22 and 23: Venture Lighting
Institute is offering “The Sound of
Pulse-Start Technology.” The (two)
one-day classes held in Toronto, ON,
cover lamp and ballast basics, con-
trols, dimming, regulatory sustain-
ability trends and product training.

8 CEUs available. Contact: Amanda
|. Foust, 440-836-7523 or E-mail:
amanda_foust@TheVLl.com or go to
www.TheVLl.com

March 2: Venture Lighting Institute
is offering, “LeafNut Wireless Con-
trols.” Held at VLI Streetsboro, OH,
focus is on wireless control trends,
how they work, what you need to
know to install them and in-depth
training on the LeafNut system. 4
CEUs available. Contact: Amanda

|. Foust 440-836-7523 or E-mail:
amanda_foust@TheVLl.com or go to
www.TheVLl.com

March 10-11: Cooper Lighting
SOURCE is offering “LED Exterior
Lighting Solutions.” Study exterior
lighting design basics and principles
for area, roadway and floodlighting
applications and current lamp tech-
nologies including the latestin LED
lighting systems and testing meth-
odologies such as LM79 and LM80.
Contact: Jere Greiner 770-486-4680
or E-mail: Source@cooperlighting.
com or go to www.cooperlighting.
com/education

March 10-12: The IES Roadway
Lighting Committee (RLC) will hold
its spring meeting at the Hilton Kan-
sas City Airport, Kansas City, MO.
The RLC is responsible for develop-
ing and writing technical documents
related to lighting of all types of
public roads, including tunnels and
underpasses, parking lots and toll
plazas. Contact: William A. Smelser
519-856-0377, E-mail: bill.smelser@
acuitybrands.com

March 14-16: Acuity Brands Lighting
presents “Application and Solution
Basics Workshop.” Held at the Light
& Space Center, Conyers, GA, the
program equips participants with
cutting-edge technology enabling
them to develop the best designsin
the leasttime, and targets lighting
for offices, classrooms, ware-
houses and parking lots, pointing out
benefits and limitations of products
typically used in these spaces. Re-
view regulations and energy codes
with a number of web-based support
tools. Contact: Tricia Foster 770-
860-2049; E-mail: Tricia.Foster@
acuitybrands.com

March 16: The Designers Forum

of New York (DLFNY) is offering
“LEDucation 5" at the Hotel Pennsyl-
vania, New York City. Four credited
programs are offered. Speak with
manufacturers and see firsthand

the speed at which products have
progressed by viewing the latest
innovations on display at 96-plus LED
and control manufacturer exhibits.
Cost: free for DLF and IES members,
$20 for all others (pre-registration
required). Contact: www.dlfny.org or
www.Leducation.org

March 16-17: GE is offering “Lighting
Retrofits,” geared to facility manag-
ers, engineers and those involved
with specification and implementa-
tion of energy-saving strategies.
Retrofits offer easy and direct ways
to reduce energy consumption.
Learn about legislation making a
variety of lighting products obsolete
and about products that offer the
best retrofit solutions. Cost: $400.
1.0 CEUs available. Contact: Rose
Marie Davis 216-266-2039, E-mail:

rose.davis@ge.com or go to www.
gelighting.com

March 31-April 1: Cooper Lighting
SOURCE is offering “Energy Solu-
tions for Commercial and Indus-
trial Lighting Design.” Held at the
Peachtree City, GA facility, this
workshop on lighting techniques for
industrial, commercial, manufac-
turing and warehouses focusses
on sustainability and minimizing
environmental impact of buildings,
lighting legislation, currentlamp and
ballast technologies and LED solu-
tions as they relate with emphasis
on requirements and exceptions
in LEED, ASHRAE 90.1, IECC and
EPACT. Contact: Jere Greiner
770-486-4680 or E-mail: Source@
cooperlighting .com or go to www.
cooperlighting.com/education

April 11-13: GE is offering “Advanced
Selling Tools.” Thisis a “deep dive”
into GE Lighting sales tools including
the new Value Light 4.0 and the new
Lighting Assistant. Become fluent
infinancial measures, i.e., Life Cycle

www.ies.org



Costing (LCC), Net Present Value
(NPV) and Internal Rate of Return
(IRR), while exploring cost-justi-
fying LED upgrades and “Cost of
Light” models. Analyze retrofit
options, estimate environmental
impact and bring all this together
into a proposal. Cost: $550. CEUs
available. Contact: Rose Marie
Davis 216-266-2039 or E-mail:
rose.davis@ge.com or go to
www.gelighting.com

April 11-13: Cooper Lighting
SOURCE is offering “Lighting Fun-
damentals & Specification Training
for Agents.” Held atthe Peachtree,
GA facility, this class focuses on
Cooper Lighting Products pertain-
ing to the specification market and
competitive differences. Also see
(February 9-11).

April 14-15: Cooper Lighting
SOURCE is offering “Residential
Lighting Solutions Workshop,”
held atthe Peachtree City, GA,
facility. Learn to use today’s tech-
nologies, study lamps and LEDs
and luminaires in applications
control systems. Use class project
to analyze a variety of lighting
techniques in both theory and
practice. Also LEED, Energy Star
and legislation for residential de-
sign. Course will help prepare for
the CLC certification exam. Con-
tact: Jere Greiner 770-486-4680
or E-mail: Source@cooperlighting
.com or go to www.cooperlighting.
com/education

April 15-16: The IES St. Louis
Section is offering “Fundamentals
of Lighting.” This course replaces
the IES ED-100 Course covering
the basic and mostimportant
principles of lighting. Topics are
presented by expertlighting
designers, i.e., Randy Burkett and
James Benya. For those with a
basic understanding of lighting or
those seeking a refresher course.
Cost: $275for IES members, $325
for nonmembers and $175 for
students. CEUs: 16 available IES,
USGBC CEs and 16 AIA, LUs with

Www.ies.org

Health, Safety and Welfare (HSW)
credit. Contact: KIWW Engineer-
ing Consultants www.kjww.com

April 20-21: Venture Lighting
Institute is offering “Pulse-Start
Dimming & Controls.” Held at

VLI in Streetsboro, OH, this class
covers the basics of metal halide
in engineering, lamps, ballasts and
controls, including how to design
metal halide controls systems,
when to use them and with what
control technologies. See first-
hand control systems for dimming
metal halide and the capabilities
of HID electronics and the future
of pulse-startunder the EISA 2007,
CATitle 20 and the National Energy
Efficiency Enhancement Act of
2010. 12 CEUs available. Contact:
Amanda |. Foust440.836.7523 or
E-mail: amanda_foust@TheVLI.
com or go to www.TheVLl.com

April 27-29: Cooper Lighting
SOURCE is offering “Lighting
Fundamentals for Distributors

& Contractors.” Held atthe
Peachtree, GA, facility, focus is on
fundamentals with an emphasis
on Cooper Lighting products. Con-
tact: Jere Greiner 770-486-4680
or E-mail: Source@cooperlighting
.com or go to www.cooperlighting.
com/education

May 3-5: GE is offering “Fun-
damentals of Lighting.” This
fast-paced comprehensive lighting
course contains lectures and
full-scale lighting demonstrations.
Topics include: lighting terminol-
ogy, measurements and color, an
overview of major light source
families and systems and applica-
tion modules for retail, office,
industrial and outdoor lighting.
Geared to newcomers. Cost: $550.
1.5 CEUs available. Contact: Rose
Marie Davis 216 266 2039 E-mail:
rose.davis@ge.com or go to wiww.
gelighting.com

May-12: Acuity Brands Lighting
presents “Visual Training.” See
(February 10).

May 15-19: LIGHTFAIR Internation-
al 2011, the world's largest annual
architectural and commercial light-
ing trade show and conference.
Join thousands of lighting profes-
sionals including lighting designers,
architects, specifiers, engineers,
etc., at the Pennsylvania Convention
Center, Philadelphia, PA. LFl blends
continuing education courses
with innovative products ranging
from high-end design to cutting
edge technology. Contact: www.
lightfair.com

May 18-20: “RLC 2011.” This Roma-
nian Lighting Convention, “Lighting
and Community,” will be held at the
JW Marriott Bucharest Grand Hotel,
Bucharest, Romania. Topics include
lighting design and architecture,
daylight, light and health, night and
city, lamp disposal, LEDs, legislation,
lighting education, luminaire design,
lighting master plan, control systems,
interior and exterior lighting. Contact:
wwwi.rlc.org.ro

May 19: Venture Lighting Institute
is offering “HID vs. the Competition —
Part 1.” This half-hour webinar
(11-11:30) reviews induction interior
and exterior applications vs. metal
halide. Discuss pros/cons of the
systems from new construction
and retrofit/upgrade solutions.
Analyze interior induction and
pulse-start, exterior layout options
and energy and the advantages and
disadvantages of each system. 5
credits available. Contact: Amanda
|. Foust 440.836.7523 or E-mail:
amanda_foust@TheVLl.com or go
to www.TheVLl.com

June 1-3: Cooper Lighting
SOURCE is offering Lighting
Fundamentals/Lighting Basics.
See (February 9-11).

LIGHT MEASUREMENT SPECIALISTS
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The companies listed below would like to tell you more about their products and
services. To learn more, access the websites listed here.

Company Website Page #
Baero. ... ... www.baerousa.com.......... 2-3
Howard Brandston Grant. . ............................. WWW.I€S.07Q. .. ..o 51
IES DG-18/Light + Design. .. ... WWW.I8S.07G. . ..o oeet s 70
IES DG-22/Tunnel Lighting. . ............................ WWW.I8S.07Q. ... .o 56
[ES Education .......... ... ... WWW.I€S.01g. . .. ..o 44
IES Emerging Professionals............................. WWW.I€S.07Q. . ... oveoven 25
I[ES Handbook . ............ ... .. WWW.IES.0TQ. . ..o 15
[ES Membership................. WWW.I€S.07Q. .. ..o 57
IES Publications/Progress Report . ....................... WWW.I€S.0rg. .. ..o Al
IES Recently Published Documents....................... WWW.I€S.0rg. .. ... 14
IES RP-28/Senior Living . .. ............. .. WWW.I8S.01g. .. ........... 28
LeeFilters............. il www.leefiltersusa.com/architectural. . . .19
LEUKOS . .. WWW.IBS.01Q. ... .......... 69
Lightfair International ............................... www.lightfaircom ........... 60
LULIOn o www.lutron.com . . . .. 4, Cover 4
Nichia America. ... www.nichia.com............. 1
NoUVIR Research........... ... . ... ... WWW.NOUVIF.COM . .. .......... 9
Philips Ledalite Products .. ....................... www.iamreadytojump.com. . . .. 10-11
Philips Lumileds ............................... www.philipslumileds.com/Ida. . . ... .. 7
Philips Roadway Lighting...................... www.philips.com/roadwaylighting. . . . . 23
PLC Multipoint . ... .. .. www.plcmultipoint.com . ..... ... 22
Ruud Lighting .............. .. www.betaled.com ... ... Cover 3
SPILighting. ... www.specadvent.com. . . .. Cover 2
The Cooke Corporation. ............................. WWW.COOKECOrp.com . ......... 65

This index is provided as a service by the publisher; who assumes no liability for errors or omissions.
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New York, NY 10005-4001
(212) 248-5000 ext. 111

(212) 248-5017/18 (fax)
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Brett Goldfine

Sage

1403 Whitpain Hills

Blue Bell, PA 19422

(484)231-1308

(805)-375-5282 (fax)
brett.goldfine@sagepub.com

States serviced: NY, NJ, CT, VT, MA, NH,
RI, ME, MD, DE, Wash DC, VA, NC, & PA
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Bill Middleton

Middleton Media

561 Robin Lane

Marietta, GA 30067

(770)973-9190

(770) 565-7013 (fax)

midmedia@aol.com

States serviced: GA, SC, TX, OK, AR, LA,
MS, AL, FL, TN, NE, KS, MO, IA, MN, WLIL,
MI, IN, KY, OH, WV, ND, & SD—and
Canadian Provinces of Ontario, Quebec, New
Brunswick, Newfoundland and Labrador,
Nova Scotia and Prince Edward Island
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Peter D. Mullins

P.0. Box 274

Lafayette, CA 94549-0274

(925) 385-0151

(925) 385-0155 (fax)
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MEMBERS

Membership
committee Norm
Waff announced

the |ES gained
three Sustaining
Members and 122
members (M),
associated and
student members
in December.

February 2011 | LD+A

NEW NENBERS

Sustaining Members

HD Supply - Utilities, Oviedo, FL

LED One, Inc., Oklahoma City, OK

Richporter Research in Lighting,
Montreal, QC

Midwest Region

William Broman (M), Wrightstown, W1

Richard G. Eberts, Energizer Holdings,
Inc., Westlake, OH

Mitch G. Gaida, Millerbernd Lighting,
Winsted, MN

Pam K Hodge (M), A.L.P. Lighting,
Charlevoix, Ml

Mark Kaner (M), Western Extralite,
Maryland Heights, MO

Eric W. Kruzan, Ameren Missouri
Business Energy Efficiency
Program, St. Louis, MO

Robert J. Lombardi, Lighting Dynamics,
Inc., Akron, OH

Xiaomei Lou (M), GE Lighting
Solutions, East Cleveland, OH

Tami Martens, TechSmart
Environments, Saint Louis, MO

Steven Matthews, Paramount
Industries, Inc., Croswell, MI

Abby S. McKain, GE Lighting Solutions,
East Cleveland, OH

Darrell R. Pikkaraine, Banner
Engineering, Minneapolis, MN

David E. Raver (M), RDG Planning &
Design, Des Moines, IA

Jon D. Rowe (M), MSKTD &
Associates, Fort Wayne, IN

Babi Saha, GE Lighting Solutions,
East Cleveland, OH

Klint South, RTI Stray Lights,
Franklin, IN

John A. Temple (M), Electrical
Engineering & Equipment Co.,
Windsor Heights, IA

Mark J. Vincent (M), Energy Center of
Wisconsin, Madison, W1

Dennis J. Vogel (M), Macy's, Inc.,
Cincinnati, OH

Susan M. Winchip (M), lllinois State
University, Normal, IL

Drew Woodward, Retro Tech Systems,
Valparaiso, IN

Philip H. Wyton, Steiner, Elk Grove
Village, IL

Maryville University
Ewelina A. Wagrodzka

University of Wisconsin-Stevens Point
Hannah Lewandowski, Carolyn

Matthews, Sarah Reichert

Northeast Region

Samih G. Bisharaa, Hardesty Hanover,
New York, NY

Francois Courchesne, C-Nergie,
Sainte-Julie, QC

Star Davis, Carpenter Norris
Consulting, New York, NY

Thierry TD Desjardins, Ecosystem,
Sainte-Foy, QC

Mohamed Djebara, Aecom, Montreal, QC

Deena Donia, GE Lighting Solutions,
Montreal, QC

Benoit Essiambre, GE Lighting
Solutions, Lachine, QC

Lucia R. Granieri, Athena Light &
Power, Deer Park, NY

Vladimir A. Grigorik, GVA Lighting, Inc.,
Mississauga, ON

Mary Ann Hoag (V), S.R. Guggenheim
Museum, New York, NY

Claus Kinder (1), Selux Corp,
Highland, NY

Randy Kirsch, Elkins Park, PA

Quang Thing Le, City of Montreal,
Montreal, QC

Mauricio Lopez (M), Mauricio Lopez,
Brooklyn, NY

Joseph P. Lormand (M), Allume, LLC,
Manlius, NY

Winston McAllister (M), FieldCraft
Engineering Limited, Amherstburg, ON

Jules A. Morazain (1), Project X
Productions, Ottawa, ON

James R. Moriale, C.T. Male
Associates, Latham, NY

Mike Moriarty, Imtra Corporation,
New Bedford, MA

Balraj Narang, Evolution Ligthting,
Mississauga, ON

Douglas J. Palmer, Westburne Electric
Supply Midwest, Winnipeg, MB

Shawn S. Panesar, Philips/USS
Manufacturing, Renfrew, ON

Travis J. Sawyer, Continental Lighting
Systems, Inc., New York, NY

T.J. Sica, Electric Lighting Agencies,
Inc., New York, NY

Francois Turgeon, GE Lighting
Solutions, Lachine, QC

Rachel D. Zegart, Kopp Glass, Inc.,
Pittsburgh, PA

New Brunswick Community College

Nicholas LeBlanc

Parsons the New School for Design

Mafalda Kamber Alves, Catherine Chia,
Pinar Ersu, Ryan Fischer,
Monica Herman, Sarah Kaplan,
Taruan Mabry, Coralis Melendez,
Kara Palmore, Sarah E. Snodgrass,
C. Mark Wilson

Pennsylvania State University

Stephanie M. Romanias

South Region

Jeffrey Benton (M), AL P Lighting
Components, Inc., Lithia Springs, GA

Lee E. Braddock, Philips Wide-Lite,
San Marcos, TX

Ku’uipo J. Curry, ICF International,
Washington, DC

James M. Dodson, Rapid Power
Management, Dallas, TX

Rick Engle (M), Humber-Garick Con-

sulting Engineers, Fort Walton
Beach, FL

Misty L. Filows (1), Architectural
Lighting + Design, Pensacola, FL

Michael T. Jarvis, Servidyne,
Atlanta, GA

Stephen M. Kardokus, 0G&E Electric
Service, Oklahoma City, 0K

David Kosowsky (IV1), Miami, FL

Kenneth L. Kwiatkowski, 0OSRAM
SYLVANIA, Inc., Houston, TX

Chris M. Mansfield, GHD, Inc., Bowie, MD

Stephen C. Michael (1), SESCO
Lighting, St. Cloud, FL

Susan S. Minton, Acuity Brands, Inc.,
Conyers, GA

Lou E. Mooney Jr., Lutron Electronics,
Allen, TX

Mason D. Munroe (1), Virginia Beach, VA

Clifford C. Parks Jr. (M), Outdoor
Lighting, Carrboro, NC

Travis J. Polletto, Henry Adams, LLC,
Towson, MD

Paul D. Reising (M), ZRHD,
Oklahoma City, 0K

David H. Sliney (1), Consulting
Medical Physicist, Fallston, MD

Michael Smith (M), Progress Energy
Florida Inc., Lake Mary, FL

Eduardo Tarafa (M), EST Electrical,
Mercedita, PR

John C. Templeton, RKL Sales
Corporation, Albuquerque, NM

Paul R. Vranesh, Reynolds, Smith &
Hills, Inc., Jacksonville, FL

Shawn A. Wilcox, Prescolite,
Greenville, SC

Paul M. Williams, Greenspeed Energy
Solutions, Atlanta, GA

Fabio Zaniboni, Cantalupi USA, Inc.,
Clearwater, FL

University of Delaware

Michael W. Vare

West Region

Catherine M. Alcorn (M), CR
Engineers, Inc., Fontain Hills, AZ

Sean Bourquin, First Light
Technologies Victoria, BC

Michael A. Colombo (M), Kimley-Horn
and Associates, Phoenix, AZ

Mark C. Costigliola, Advanced
Lumonics, LLC, Golden, CO

Seth P. Eichhorst, OSRAM SYLVANIA,
Evergreen, CO

Heather M. Eves, Philips Lightolier,
Cerritos, CA

Jeffrey W. Gillis, Wesco Distribution,
Inc., Camas, WA

Xavier D. Gonzalez (1), Tyco
Electronics, Costa Mesa, CA

Ben Hedin (M), BCE Engineers, Inc.,
Fife, WA

Jason McGehee (M), ECS, Poway, CA

David D. Mead, Busby Perkins+Will,
Vancouver, BC

John M. Montano (M), Bridgers &
Paxton Consulting Engineers,
Phoenix, AZ

Russell K. Mori, MK Engineers, Ltd.,
Honolulu, HI

Janice C. Pixley, Pix Lighting, LLC,
Reno, NV

Alexander Rosemann (M), BC Hydro,
Burnaby, BC

Simon Sahm, Sky-Innovative, Ltd.,
Vancouver, BC

Roy J. Smith IV, RUSIV Electrical
Contracting, Elverta, CA

Joseph W. Taft (M), GSL Electric, Inc.,
Sandy, UT

Vincent D. Tarango, California Lighting
Sales, Santa Barbara, CA

Justin Taverna, First Light
Technologies, Victoria, BC

Steven J. Yanke (M), Affiliated
Engineers, Inc., Phoenix, AZ

International

Luis A. Chacaliaza, Atlas Consultores y
Ejecutores E.L.R.L., Lima 01, Peru

Nicolas Demaurex, Candlefinearts,
Moscow, Russian Federation

Manju Dileep Sr, Ruud Lighting Arabia,
Dubai, United Arab Emirates

Omar J. El Sayed (1), URS/Scott
Wilson, Dubai, United Arab Emirates

Shuming Hua (M), National Lighting
Test Centre, Beijing, China

Fung Kam Ming, Parsons Brinckerhoff
(Asia) Ltd, Hong Kong, Hong Kong

Hudson Ngan (V1), Soectrum Design
and Associates (ASIA), Hong Kong,
Hong Kong

Rohitha T.S. Senanayake (1), RDI
Consultants (Pvt) Ltd., Dehiwala,
SriLanka

Maria Teresa Sierra, Bogata, Colombia

www.ies.org



SUSTAINING MEMBER

DIAMOND

Acuity Brands

Cooper Lighting

GE Lighting

Hubbell Lighting, Inc.

OSRAM SYLVANIA Products, Inc.
Philips Lighting Co.

EMERALD

Holophane

PLATINUM

Finelite, Inc.

H E Williams, Inc.

Lightolier

Lutron Electronics Co, Inc.
Musco Lighting

Philips Day-Brite

Renova Lighting Systems, Inc
Watt Stopper/Legrand

GOLD

A.L.P. Lighting Components Inc.
Altman Lighting, Inc.

Canlyte a Philips Group Brand
Con-Tech Lighting

Contrast Lighting ML, Inc.
Duke Energy

Edison Price Lighting, Inc.
ETC

EYE Lighting Int'l of NA

Focal Point LLC

Intense Lighting

|0TA Engineering LLC

Kenall Mfg Co.

The Kirlin Company

Kurt Versen Co.

Lighting Science Group Corp
Lighting Services, Inc

Louis Poulsen Lighting, Inc.
LS Industries, Inc.

Lucifer Lighting Co.

National Grid

Neonlite Electronic + Lighting (HK) Ltd.
Philips Emergency Lighting
Philips Gardco

Prudential Lighting Corp

RAB Lighting, Inc.

San Diego Gas + Electric
Sternberg Lighting

Visa Lighting

Vista Professional Outdoor Lighting
Zumtobel Lighting, Inc.

SILVER

Axis Lighting, Inc.

BAERO North America, Inc.
Bartco Lighting, Inc.

Barth Electric Co., Inc.

Beta Lighting

Birchwood Lighting, Inc.

BJB Electric Corporation
Black + McDonald

Border States Electric Supply
Bulbrite Industries, Inc.
Carmanah Technologies
Celestial Products

Con Edison of New York

CV Energy & Water Technologies
Day Lite Maintenance Co.

Associated Lighting Representatives. Inc.

The following companies have elected to support the Society as Sustaining Members which allows
the IES to fund programs that benefit all segments of the membership and pursue new endeavors,
including education projects, lighting research and recommended practices. The level of support is
classified by the amount of annual dues, based on a company’s annual lighting revenues

Delta Products Corp.

EAE Lighting Co.

Eastern Energy Services, Inc.

Echelon Corporation

Eclipse Lighting, Inc.

Eco Lumens

Eiko Ltd

Encapsulite International, Inc.

Energy Network Service

ENMAX

Enterprise Lighting Sales

EPCOR Technologies Inc

Fawoo Tech North America, LLC

Gammalux Systems

llluminating Technologies, Inc.

lllumivision, Inc.

Kramer Lighting

Lam Lighting

LCA Holdings P/L

The L.C. Doane Company

Ledalite Architectural Products, Inc.

LED Roadway Lighting Ltd.

Lee Filters USA

Legion Lighting Co.

Leviton Mfg. Co., Inc.

Lighting Analysts, Inc.

Lighting Design Lab.

Litecontrol Corp

Litelab Corp

LiteTech

L. J. lllumination S. A. deCV.

Lumascape USA, Inc

Luma Stream, LLC.

Luxim Corporation

Manning Lighting

Medga Lighting Group, Inc.

Megalite USA, Inc.

Metalumen Manufacturing, Inc.

MP Lighting

Neidhardt, Inc.

Nora Lighting

OCEM Acquisition Corp. dba

Optical Research Associates

Paramount Industries, Inc.

Peter Basso Associates, Inc.

Reflex Lighting Group, Inc.

Richard McDonald & Associates, Ltd. - Calgary

Richard McDonald & Associates, Ltd. -
Edmonton

Rosco Laboratories

Ruud Lighting Canada Corp.

Senso Lighting

Sentry Electric Corporation

Shakespeare Composites & Structures

Smedmarks Inc.

Southern California Edison

Strand Lighting, Inc.

StressCrete King Luminaire Co.

The Climate Group

The Lighting Quotient

Tivoli, LLC.

Toshiba International Corporation

Traxon Technologies

US Energy Sciences, Inc.

Utility Metals.

Velux America, Inc.

Westpac LED Lighting, Inc.

Xal, Inc.

As of December 2010

www.ies.org

IES QUARTERLY

ONLINE JOURNAL

available to all IES members and
subscribers at www.ies.orq

“A journal's most important characteristics
are the quality and relevance of the articles,
and for applied lighting, LEUKOS is second to
none. The rigor of the vetting process, which
I've participated in as an author and review-
er, gives me a high degree of confidence in

the work that is reported.”

= Kevin W. Houser, PhD, PE, LC, LEED AP
The Pennsylvania State University

“LEUKOS is the only publication in North
America that publishes archival research
papers specifically addressed to the lighting
industry. With new technologies such as
LEDs and with new trends such as sustain-
ability transforming our industry, the need
for peer-reviewed technical information is

greater than ever. LEUKOS
fills that need.”

- Robert Davis, PhD,
FIES, Director
Product Management,
Litecontrol
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LEUKOS

Your annual subscription to LEUKOS

includes:

B access to four online issues
(your choice of start date)
B a printed one-volume compilation

of four issues (July - June)

M access to all archival online issues

ANNUAL SUBSCRIPTION: $250.00

ORDERING INFORMATION:
online | www.ies.org;
phone | 212-248-5000 ext. 111;
email | Iprestia@ies.org
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kgt Dwriign A Guide 1o Danbgning
Cuabivy Lighting e
People snd Building:

Light + Design: A Guide to Designing
Quality Lighting for People and Buildings

8 %2 X 11, hardcover, 192 pages
List Price: $95.00

IES Member Price: $66.50

Order # DG-18-08

To order

Online: www.ies.org/store

Phone: 212-248-5000, ext 112

Fax:  212-248-5017

Mail:  ES, 120 Wall Street, 17" Floor
New York, NY 10005-4001

Email: asuen@ies.org

Good lighting draws atfention, influences social interaction, fosters mood
and atmosphere, beautifies space and architecture, promotes safety and
security, increases comfort and contributes to task performance. It's a fall
order, but Light + Design shows you how.

(REATNG
WORLDS OF
PERCEPTION
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LD+A Strikes Gold

LD+A has been honored with two awards from the 2010 Association TRENDS’ 2010 All-

Media Contest, which recognizes outstanding communications materials from associations.

LD"AN

The magazine received a Gold Award in the “Monthly
Professional Society Magazine” category for the Octo-

ber 2010 issue and a Bronze Award for its 2011 Media Kit.

LD+Awas one of more than 470 entries in this year’s asso-

FEBR U ARY 2 01 1 ciation publications contest, and the magazine has been

a recipient of Association TRENDS Awards in prior years: T
one in 2008, one in 2007 and three in 2006. However, 2010

marks its first Gold Award.
Craig Oty has joined Cam- " S
) - ) LD+A has had the good fortune to receive six awards
misa & Wipf in San Francisco as ) ) o
) L . inthe pastfive years from Association TRENDS, and we're
the director of lighting design.

especially proud to receive the Gold this year,” says

Ted Konnerth has been ap- oty
pointed executive director of the International editor/associate publisher Paul Tarricone. “Through
Retained Search Associates. a small cadre of dedicated editorial contributors and
Rick Schuett has been ap- - IES staff, we've been able to write about the many

pointed vice president of sales issues facing the lighting community—conserving

o7 BRI IEBTRIGRES: P T energy while maintaining quality lighting, sustain-
Kenneth A. Douglas, lllumination Arts,
LLC, was elected IALD treasurer for 2011.

David Ghatan, CM Kling & Associates, and

ability, adopting new lighting technologies, to name

a few—and put them in an attractive package that

Andreas Schulz, Licht Kunst Licht AG, were subscribers feel compelled to read. Much of the editorial inspiration actually comes from the

elected to the IALD Board of Directors for 2011. broad range of interests of IES members. Their interests and the variety of challenges fac-
Mary Ann Hay, Syska & Hennessy, was ing the lighting community have made the role of editor for LD+A a rewarding experience.”

elected to the IALD Membership Committee Both the magazine and the media kit will be honored at the 32" Annual Salute to Associa-

for 2011.

tion Excellence, to be held February 16, 2011, at the Capital Hilton in Washington, D.C.

Accepted in the 2010 IES Progress Report

¢ — To order:
T CALL 212-248-5000 ext 112
e — ——— N
s FAX  212-248-5017
——— NG VB wes  www.ies.org/store
List Price:
$65.00 | ‘/Ej EMAIL publications@ies.org
List Price:
IES Member
$30.00 Price: $45.00
& MePTitc)Zr Order #
. SEM-4-09
$21.00 (Instructor’s o
Order # version also i 26
LM-77-09 available.) 7/ . .
& [lluminating
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Project. The cover story—"The Clockwork Universe”—detailed Edwin Robinson’s lighting
design of a traveling exhibit of 15™" and 16'"-century German clocks. The exhibit started in
Munich, but when it reached the Smithsonian, the curator and exhibit designer changed the
lighting approach, calling for a “highly focused” presentation. A dark brown, almost black,
surround space was created in the basement’s Special Exhibit gallery where all light could be
completely controlled, and the exhibit was located far from the building entrance so visitors’
eyes could completely adapt to low light levels. The project received a 1981 Lighting Design
Section Award and Edwin F. Guth Memorial Award of Merit.

Policy. Lighting R&D was looked upon favorably by U.S. legislators. The February issue
reported on a recently enacted tax credit equal to 25 percent of a company’s additional
investmentin R&D. The R&D could pertain to a new product or a significantimprovementin
an existing product.

People. An IES Annual Conference in Toronto sounds vaguely familiar. The 1981 conference
in that city (which also marked the Society’s Diamond Jubilee Anniversary) saw the first “IES
Membership Ideas Contest Award” given to Vic Mikulich of the Indiana Section. George Clark

received the IES Medal, the Society’s highest honor, while Rita Harrold hecame an IES Fellow.

WWWw.ies.org



@S S E N T ‘ ATM UNMATCHED PERFORMANCE. Beawtiful Reswlts.

INTERIOR LED

BetalED brings you the inside advantage

BetalED brings its renowned product benefits inside with Essentia, a new line
of LED interior recessed downlights that combines a breakthrough in performance
and control with an upgradeable, replaceable light source. Commercial spaces
can now be brilliantly illuminated and realize tremendous energy savings with

a sustainable lighting solution.

Compare Essentia lighting performance.
Contact your local BefalED agent or sales@BetalED.com tfo request a
comparison LED layout. learn more about BetalED's Essentia interior LED

luminaires at www.BetalED.com/Essentia

Pictured Above: Red by 849
® Reduces ener ©
St. Catherine’s High School Auditorium — Racine, Wis. S

Oneforone replacement of 500-watt T4 Quariz luminaires with
15 Essentia Medium Disfribution downlights (42 LEDs each).

e Improves uniformity

e Increases light levels
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By RUUD LIGHTING

©2010 Ruud Lighting, Inc. (BetaLED)
www.Betal ED.com | (800) 236-6800
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Lutron.— save energy and reduce operating costs

NEW next generation ECOSysteme can SAVE 60% of your building’s lighting energy.

Improve comfort and productivity with this easily expandable system. EcoSystem is a
commercial lighting control system that utilizes wired or wireless communication and seamlessly
integrates daylight sensors, occupancy sensors and ballasts to create the perfect light.

NEW EcoSystem <, 38‘)

j )
H-Series Ballast y P 0
* Reliable fluorescent dimming ’76
down to 1% Q

- Digitally addressable ballasts allow for

simple lighting reconfiguration with no
changes to wiring

* New low price makes EcoSystem H-Series

the perfect ballast option for any space

h—uuunu—-h—hm
O E5F o [ memy
m iy i il _—

Occupancy Sensors

+ Sensors automatically turn lights

off when a room is vacant

« NEW Radio Powr Savrm

occupancy/vacancy Sensors
are easy to retrofit with wireless
communication and 10-year
battery life

+ Can provide up to 20% lighting

M

LUTRON.

N

energy savings

3

occupied: on

vacant: off

+ EcoSystem ballasts —

NEW Energi Savr Noderm

Integrates:

dim fluorescent lights and
save energy

+ Wireless daylight and occupancy

Sensors via wireless sensor module

LL‘
Sensors
¥ sensor EcoSystem
module ballast

Daylight Sensors

+ Automatically dim or turn off el

overhead lights when daylight
is available

« NEW Radio Powr Savr wireless

daylight sensor is simple to retrofit
with no new wiring

+ Can provide up to 20% lighting

energy savings

daylight

<< energy used

For more information about Lutron EcoSystem solutions —or to schedule an on-site
lighting energy assessment—call 1.888.LUTRON1 or visit www.lutron.com

©2011 Lutron Electronics Co., Inc.

save

enehrgy @
wit

Lutronw \c@


http://www.lutron.com
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