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The distinctive fagade of the IAC/InterActive Corp :
building in New York called for an innovative shading SolarTrac"

; 5 : Ultimate in WindowManagement®
solution. It’s clear why MechoSystems’ SolarTrac® e
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We’re not the same ol MechoShade. T: +1 (800) 437-6360
We're the new MechoSystems. F: +1(718) 729-2941

E: marketing@mechosystems.com
W: mechosystems.com/solartrac

GreenSpec’ W @mechosystems
GREENGUAR
Automated SolarTrac Natural light is Shades adjust Roof-top radiometers
calculates sun angles optimized, and automatically to monitor real-time
according to building outside views are eliminate glare sky conditions.
and zone criteria. maximized. and solar-heat gain.

Ly
5 —
et M B

»
L!".'tn!

siul Jo wed o ou| 'swarshs opEYSOYDeY AQ DOLMO BIE Ulaley SsIELIBDEL Iy ‘PaAlesas siYBU |1y ou| ‘SWBIsAS 9PEUSOUSIN F102 &

og Aew

AydesSojoud Lomy Buoas ‘dioD BARYIBIIYOY| OU| 'SWaISAS BPEUSOUORY 10 JBSUOO UBIIUM S581dXe 8y} INOLLIM Dash as)



| lm ZUMTOBEL

Versatility.

LINCOR LED

With its slim and unobtrusive
design, the LINCOR LED
luminaire draws an elegant line
through the room. Efficient
LED technology takes full effect
in a section of only 2 inches
square — resulting in high-
quality direct/indirect lighting.
Arranged as an individual

or continuous row system,

the innovative LED luminaire
allows many application
options as well as flexible
arrangement of workstations.

Zumtobel. The Light.

zumtobel.us/lincor
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SAVE THE DATE!

11TH ANNUAL
AL LIGHT & ARCHITECTURE
DESIGN AWARDS

Entry Deadlines:
May 2, 2014 (regular entry)
May 16, 2014 (Iate entry)

Join ARCHITECTURAL LIGHTING and enter your best work as we launch
the second decade of this distinguished lighting design award
program that recognizes outstanding and innovative projects

in the field of architectural lighting design. Winning projects will
be published in the July/August 2014 issue and featured on
archlighting.com. The AL Light & Architecture Design Awards
program is open to design professionals worldwide. Projects must
have been completed after July 2012.

Full details and entry forms
available at aldesignawards.com

hanley,wood
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Solid-State Lighting, Excellent Efficacy, Long Life Sustainability.
Columbia Lighting brings cutting edge solid-state technology into architecturally styled

luminaires. Perfect for relight, retrofit, or new construction, these luminaires deliver a
powerful combination of performance and energy savings.

(Featured) LEPC: e-poc® LED Full Distribution Luminaire

LTRE: LLT: LSER:

Transition® LED Enclosed LED Full Serrano® LED Architecturally
Architectural Lensed Distribution Troffer Styled Luminaire

LTRE is an architectural direct/ LLT combines solid-state LSER brings solid-state technology
indirect fixture with a curved lighting technology, excellent into an architecturally styled

lens fully enclosing the efficacies, and long life luminaire, perfect for relight,

LED compartment. sustainability in a full family. retrofit, or new construction.

u

Visit us at LIGHTFAIR 2014 in Las Vegas at HLI booth #925 ..-! Ll
- N

www.columbialighting.com/products/categories/led/



DIALuxevo

Design lighting
for entire buildings?
Now you can.

With DIALux evo you can
design lighting intuitively f
complex spaces.

Learn more about its smart
features and unique business
model: DIALux is free for
commercial and private use.

discover.dialux.com

The future. llluminated

June 3-5, 2014
Las Vegas
Booth 7319
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Llook for nnovation.

ook to EYE.

Gl Series - LED Floodlghts
lEDioc Upgrade ™ .,
Solutions

Decorative  § ;
Post Tops

look to EYE for the latest innovations in indoor and outdoor LED solutions.

LED Wall Packs

888.665.2677 www.eyelighting.com/LED True Lighting®
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Light that sparks creativity,
fuels imagination.

That's Amerlux
at work.

Amerlux lighting creates environments that foster
productivity—it’'s no wonder more businesses are
turning to our linear lighting solutions.

Discover how Amerlux lights up success at
www.amerlux.com.

Come see us at LightFair booth #5408.

=N
ameriux

Passion. Power. Performance.
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The Giant Ocean Tank and the penguin tray
at the New England Aquarium in Boston.
Photo by Kwesi Budu-Arthur/Cambridge
Seven Associates.
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“Such a prize would

also give a new kind of
definition to the lighting
community, one that
exists on a global scale,
and would elevate the
profession as a whole.”
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DOES ARCHITECTURAL
LIGHTING DESIGN NEED A
PRITZKER-LIKE PRIZE?

With the announcement this week that
Japanese architect Shigeru Ban had won the
2014 Pritzker Architecture Prize, architecture’s
most prestigious award, a question ['ve often
thought about has tempted me again: Does
architectural lighting need a Pritzker-like prize?

Modeled after the Nobel Prize, the Pritzker
was established in 1979 by Jay and Cindy
Pritzker of Chicago, through their Hyatt
Foundation, with the following purpose:

“To honor a living architect/s whose built
work demonstrates a combination of those
qualities of talent, vision, and commitment,
which has produced consistent and significant
contributions to humanity and the built
environment through the art of architecture.”
Since its inception, the Pritzker has been
awarded 36 times.

The Pritzker plays an important role in
the architecture profession. It continues
the tradition of the “patron of architecture”
and it sets a benchmark for practitioners in
establishing a best of the best. But it is by no
means a perfect system. For one thing, the
program has been severely criticized lately
for its failure to recognize female members of
the architecture community. (The Denise Scott
Brown controversy is a harsh reminder of the
lack of parity in the field.)

With the affinity that exists between
architecture and lighting, it is often easy to
default to trying to construct parallel systems
between the two, even where no true parallel
exists. And so I wonder: s lighting doomed
to always be the bridesmaid to architecture’s
bride? I say: No.

Establishing an award for lighting design
that recognizes a living person’s body of work

would be a way for the profession to take a step

forward as it matures as a design discipline.
Although there are many lighting design award
programs sponsored by the community’s
professional organizations, manufacturers, and
publications, most only recognize individual
projects. Even fewer recognize particular
lighting designers. There really is no singular
lighting award program that recognizes a
designer’s body of work and cites for the

COMMENT

lighting community, as well as for the larger
field of architecture and design, that here is a
person who serves as a role model and whose
work represents excellence.

Look at the model of the Pritzker and how
the jury is structured —it fluctuates between
five and nine members, each of whom serves
for several years to provide continuity and all
of whom are “recognized professionals in their
own fields of architecture, business, education,
publishing, and culture.” The award, thus, seeks
to evaluate architecture beyond the profession’s
traditional boundaries. Creating such a prize
for lighting would move lighting design to a
much broader place of discussion—and, in turn,
broader recognition. It would be a way for the
lighting community to reconcile how it speaks
to itself and how it speaks to a wider audience.

Such a prize would also be a way for the
lighting design profession to show fellow
architects and designers that it takes itself
seriously, and that they should too. The
profession has its own specific skill set,
expertise, and knowledge base, and there is
an established precedent of what constitutes
good lighting design.

Such a prize would also give a new kind of
definition to the lighting community, one that
exists on a global scale, and would elevate the
profession as a whole. Attaching a $100,000
purse, as the Pritzker does, would only help to
convey the level of the profession’s seriousness.

The Pritzker seeks to build “greater public
awareness of buildings” and to “inspire greater
creativity within the architectural profession.”
Doing something similar for lighting would be
a good thing.

Elizabeth Donoff, Editor-in-Chief
edonoff@hanleywood.com



Designers Available Light took advantage of Lumenpulse’s options
fo modernize the New England Aquarium. Their new design has:

* Enhanced visitor experience with separate zones of control and lighting
 Llowered maintenance costs with durable, corrosion-resistant fixtures

* Improved animal welfare with naturalistic light seftings

® Replaced 400W HID lamps with 140W LED luminaires

: Cambridge Seven Associates, Inc.

lumenpulse

Sustainable architectural LED lighting systems



-BRIEFS

PATRICIA
DIMAGGIO,
1964-2014

The lighting industry has lost
Patricio DiMoggio, o trusted
member of its community.
She died on Feb. 28 ofter o
long battle with concer.

text by Elizabeth Donoff

Patricia DiMaggio graduated from Brooklyn
College in Brooklyn, NY., with a degree in
architecture, and then worked in historic
preservation and electrical engineering. Then
she went to work for Osram Sylvania as a
commercial engineer, and stayed there for the
rest of her career. Over her 19-year tenure with
the company, she collaborated on a number

of projects, including New York’s Battery Park
City redevelopment as well as the Times Square
revitalization. For their work on the Alexander
Hamilton U.S. Custom House restoration in
Lower Manhattan in 2007, she and lighting
colleague Randy Sabedra of Brooklyn, NY.—
based RS Lighting Design received a number
of lighting awards, including a 2008 AL Light
& Architecture Design Award Outstanding
Achievement from ARCHITECTURAL LIGHTING
and a 2008 Lumen Awards Citation for
Exterior Lighting of a Historic Facade from the
[luminating Engineering Society's New York
City Section (IESNYC).

DiMaggio was an active member of the
lighting community, particularly in the New York
City area, and she lent her time and expertise
to a number of lighting community activities.
She established partnerships for Sylvania with
Green Light New York and Park Avenue Audio,
strengthening her company’s ties to the New
York community. In 2010, a new position was
created for her, that of lighting project design

manager, enabling DiMaggio to work on special
projects and to report directly to Sylvania’s vice
president of sales for the United States.

In addition to her professional work and
accomplishments, DiMaggio was an educator,
teaching lighting design at the New York School
of Interior Design for more than six years.
Devoted to her students, she continued to hold
design reviews with them from the hospital via
video conference.

DiMaggio volunteered her time with the
[ES for more than 20 years. She transformed
the New York City Section’s Lumen Awards
presentations to include music, and initiated the
AfterGlow post party. She served as secretary
and vice president of the New York City Section
and then as section president in 2004-2005.

She was also a founder of the [ESNYC's
Student Lighting Competition, which is now
in its 14th year and reaches more than 200
students in seven architecture and design
schools in New York state. The inclusive,
competitive, and artistic tone of the competition
make it a significant part of DiMaggio’s legacy.

An artistic and creative person, DiMaggio
will be sorely missed by her friends, family, and
extended family of lighting colleagues. Funeral
services were held on March 4 in Brooklyn, N\Y.
In lieu of flowers, the IESNYC is establishing a
fund in her honor that will assist New York City
lighting students. »

NGL DESIGN COMPETITION WINNERS

text by Elizabeth Donoff

In February, the winners in the outdoor
category of the sixth annual Next Generation
Luminaires (NGL) Solid-State Lighting Design
Competition were announced during the
Strategies in Light conference in Santa Clara,
Calif. The competition is sponsored by the
U.S. Department of Energy, the Illuminating
Engineering Society, and the International
Association of Lighting Designers. This year,
26 commercial LED outdoor luminaires were
recognized from a pool of 68 entries, which in
turn had passed the judging of entries from 41
different manufacturers in 12 outdoor lighting

12 AL Mar/Apr 2014

categories. The six Best in Class winners are:

e Juno Lighting Group’s PL2 Series bollard and
the company’s Finia building wallpack

* LED Roadway Lighting’s NXT-S local
residential roadway fixture

* Cooper Lighting by Eaton’s McGraw-Edison
TopTier LED parking garage and canopy
luminaire

* Cree’'s CPY250 canopy luminaire

* [ouis Poulsen Lighting’s LP Icon LED
pedestrian walkway fixture

For the complete list of recognized luminaires

go to www.ngldc.org. «

BRIEFS

D
i

@ Industry Briefs and Co. Buzz: Visit ARCHITECTURAL LIGHTING online for the Iatest industry news and updates: archlighting.com/news-and-opinion/industry.

Top: Courtesy IESNYC; Bottom: Courtesy NGL Design Competition



I'm an architect.
| don't design buildings.
| design places where people feel good

Idontsta by sitting down maquﬁoffce’

I'sitin the bu51est cafe in the bu
| watch the people.
Hear the stories.
Smell the scents. :
Feel the light. R
| sit there and wait until an idea strikes.
Until it nudges me and says, “This is how we'll do it. Exactly Ilke
I'm an architect.

| don't design buildings.

| design places where people feel good.

Inspiration is found wherever you look for it.
Find your lighting solution at www.erco.com/inspirations

ERCO, the Light Factory.



text by Wanda Lau
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Construction of the Facility for Low Energy
Experiments in Buildings (FLEXLAB) at the
Lawrence Berkeley National Laboratory
(LBNL) in Berkeley, Calif., will be substantially
complete this April. Funded by the U.S.
Department of Energy, the $15.9-million
facility features seven testbeds in which
researchers, manufacturers, and owners can

Gorgeous White,

Beauhful Color - One Ll h

The recent renovation at London’s Theatre Royal, Drury Lane
called out for energy-efficient LED fixtures to showcase the
restored architectural elements of its Grand Saloon. It was
imperative that the modern-day fixtures didnt distract from the
19th century style of the space. Small enough to be tucked out
of sight, but bright enough to properly light the space, Rosco's
MIRO Cubes proved fo be the perfect solution for this installation.

The color mixing MIRO Cube 4C creates a flattering white light
that accentuates the architecture of the Grand Saloon during
normal exhibition and performance hours. They also allow the
theatre’s staff to easily customize the Grand Saloon’s lighting
scheme to match the color pallet of the special events that are
held there throughout the year.

@®  MRO Cube™ 4C
. . WWwWw.rosco.com/mirocube

FLEX YOUR RESEARCH ARM

test individual building products or whole-
building environments. The four exterior
testbeds exemplify FLEXLAB's versatility
best. Totaling 5,600 square feet, the adiabatic
testbeds can be outfitted with interchangeable
components —from glazing units to shading
devices, luminaires to variable air valve
boxes—to create a user-specified space.

/

| i

Fourteen Miro 4( fixturs, specifiedin white ausings, were
insolled throughaut the Grand Seloon. Fixtures were mounled
above the main eniry o well o hidden on fopof he crown
moukling o accentua te gilded dacorafive accens cesigned
inf the curve of the Grand Saloon'sarched eiing.

Credifs:

Even more exciting, one testbed sits on what
is essentially a building-scale turntable that
can rotate the entire structure to a specified
orientation or incrementally to track the sun.
LBNL is now seeking partnerships with those
interested in testing design environments
and technologies in FLEXLAB. Read more at
archlighting.com. »

Arts Team: Norman Bragg - Designer
www.arlsteam.co.uk

Stage Elecirics: Paul Roughton - Supply & Installation
wwnw.stage-eledirics.co.uk

Theatre Royol, Drury Lane: Steve McAadrews - Ct
winw.theatreroyoldrurylone.com

ief Electricion

Innovative Products For Lighting

www.rosco.com/architectural

Roy Kaltschmidt © The Regents of the University of California,

Lawrence Berkeley National Laboratory
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Flicker-Free. i
Glare-Free. -
Worry-Free. |

So that we may better see
the important work <P e
we all do everyday. - <l .-

Vellum LED Lighting Systems
for Offices and Institutions

» Complete Peerless 360° lighting systems
with components and technologies all
manufactured, warrantied and supported
by Acuity Brands®

* High performance, energy-saving
Vellum LED luminaires

* Softshine® optics for comfortable,
glare-free illumination

Ul [
ehinn

* Flicker-free dimming by eldoLED®
that helps reduce eye strain

eldoLED
* Luminaire-integrated nLight® sensors
for energy-saving daylight dimming
and occupancy detection control ﬁ
* Cubicle-to-complex digital networking
solutions from Acuity Brands® Controls

Visual well-being helps staff stay focused and engaged.
Specify Vellum LED in offices, lobbies, conference rooms
and huddle spaces and help keep employees seeing great
and working productively.

Review research about the effects of flicker and find more
LED office luminaires at: PeerlessLighting.com/LEDinOffices

Learn more about Vellum at: PeerlessLighting.com/Vellum .

- —

© 2014 Acuity Brands Lighting, Inc. <SAcuityBrands
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www.BockLIGHTING.COM

30901 Carter St. Solon, Ohio 44139
P: (216) 912-7050 F: (216) 912-7051



-DESIGN

LUMINALE 2014

This lighting festival, held during Light+Building in
Fronkfurt, showcases light's ability to inspire ond

tronsform the city ot even the lorgest of urbon scales.

interview by Elizabeth Donoff
images courtesy Luminale and Light+Building

Luminale has become the signature

event associated with Light+Building, the
international building and lighting trade show
that takes place every two years in Frankfurt,
Germany. ARCHITECTURAL LIGHTING spoke

with Helmut M. Bien, director and owner of
Westermann Kommunikation and curator of
Luminale since 2000, about the event and its
important role not only during the fair, but
on the city and region long after this year’s
lighting displays have been packed away.

archlighting.com 17



How did Luminale come about?

As a museum consultant and exhibition
director, I am fascinated by light and

the possibilities of creating different
atmospheres. In 2000, | was asked by
Messe Frankfurt to create a concept that
could build a bridge between the [then] new
trade show Light+Building and the city of
Frankfurt, something that would allow each
to complement one another. Frankfurt is an
exciting city for architects and architecture,
and the trade show was positioned to become
a leading international meeting place for all

18 AL Mar/Apr 2014

who are interested in technology. That was
the key idea: to create a synergy between the
commercial marketplace for the industry and
the city where this event takes place. That was
the birth of Luminale.

How has the event evolved over time?

We started with 50 projects in 2002. The second
edition expanded to 100 installations, and the
third edition had just over 200 projects. For

the upcoming seventh edition of Luminale —
March 30 to April 4—we will have approximately
180 installations throughout the city and

environs. The main point is to involve a lot of
people and to initialize a process of working
with light, for professional lighting designers
as well as Frankfurt residents. Participation is a
key idea of Luminale. The festival is a platform
for experiments with light. It's about exposing
professionals and non-professionals alike to
the many facets of light.

How many people are involved in the
planning of Luminale?

We are a very small office, only two people, but
we are connected with more than 600 partners



Some of the lighting installations for the 2014 edition of Luminale:

Opening page: tiptopexpress: projections and light installations at the site of the
future Romance Museums; 1. Installation in the public part of Offenbach Port by
werkbund.jung; 2. re:connect-reflect: a variety of installations in Frankfurt’s main
railway station—the Hauptbahnhof —by Tjark lhmels and his team; 3. Twinkle
Twinkle: lighting object by Glasbau Hahn with NE-AR and Studio HeyHey;

4. Water Lily installation in the Palmengarten, by Luminauten; 5. Metamorphoses:
performances by the Kopffarben Group in the Naxos Hall; 6. Orchestrating

the Depth of Light: installation at Rossmarkt by the St&delschule and Media
Architecture Institute, Vienna; 7. Fagade illumination of the Hauptbahnhof,

by Christian Uitz for iGuzzini.

to create this festival, and we cultivate a
network with the international lighting
community. It takes more than a year to
find the partners for the upcoming event.
Luminale is a no-budget festival. Each artist
or designer has to raise his or her own funds
to support their work. We simply moderate
the process. We ask architects and artists
to envision a project and we help them to
find a site and partners, such as the many
exhibitors at Light+Building. It's like design
match making. We also do the marketing
for the festival.

What distinguishes Luminale from other
lighting festivals?
Most festivals are driven by city marketing,
tourism, and big budgets. Luminale is free
of these intentions. Frankfurt is filled with
lighting professionals during Light+Building.
The city becomes a center of lighting during
the week, and Luminale uses this opportunity
to create a festival with these [lighting]
experts, for these experts, each night after
the fair.

For the people of Frankfurt and the region,
Luminale is a huge opportunity to see what
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lighting designers can do in addressing quality
of life issues with the resources and needs for
the urban age. A lot of students and startups
also use this chance to exhibit at Luminale as

a way to start a career. Seasoned professionals
like to see the experiments of the next
generation. Many projects are not perfect but
that adds to their charm because they are telling
the artist’s story through their personal passion
about light. That's an authentic approach and

a huge source of inspiration for everyone who
sees the festival.

How do you keep Luminale up to date?
Luminale is deeply connected with the fair,
and the trade show follows the stream of
innovations. In between each edition of
Luminale, we scout new talent while we follow
the evolutions of technology: the digitalization
of light and its interactivity; LEDs and OLEDs;
sustainability and green building strategies. It
is not a festival of lanterns and romanticism,
but a festival of art, design, and technology. We
also follow the urban development and growth
of Frankfurt. For example, this year there will
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be installations in some of the new residential
neighborhoods—reclaimed industrial areas —
along the River Main. Cultural campuses and
museums are also our stages for installations. In
this way, we introduce new places, so Luminale
is as fresh as the city itself. We also have
symposia within Luminale on topics such as
light art and media facades. And there are Pecha
Kucha gatherings, concerts, and guided tours.

How did you get the city of Frankfurt
involved as well as the private sector?
Frankfurt is one of the leading green cities

in Europe; it's the capital of Passive Haus
construction. The city administration, along with
real-estate developers, architects and designers,
and schools, such as the Frankfurt University
of Applied Sciences, are keen on being part of
Luminale. The festival is like a display window
for new ideas, buildings, and the involved
people in a vibrant region.

How does Luminale serve as a catalyst

for growth for Frankfurt and the region?
Luminale is a stage for the new. It showcases a
strong and fast-developing region in the heart
of Europe. Images from Luminale’s installations
and activities are dispersed globally. Some of the
projects that have taken place during Luminale
have served as symbols of change for the city,
such as the now-iconic exterior illumination of
the Commerzbank Tower in its wash of yellow
light and the lighting along the River Main.

What do you hope visitors take away from
their Luminale experience?

For every colleague working in lighting, it's
reassuring to see that so many people share an
interest in and a fascination with light. Luminale
provides motivation and inspiration for the
entire lighting community. It gives one the
sense that your work is valued and that people
are interested in seeing what you've done.

What do you hope residents of Frankfurt
take away from their Luminale experience?
It's as the German Romantic poet Novalis

said 200 years ago, “We must transform the
things of everyday life into something new and
fascinating.” Luminale motivates people to “see”
with new eyes.

How do you see Luminale growing?

Luminale will follow Light+Building and will
reflect the developments of technology and
urban life. More than half of humanity is living
in cities today. We have to face that challenge,
urbanistically and environmentally. Luminale
should be an urban-age festival to see and
discuss all the challenges of participation,
interactivity, automatization, and sustainability. e
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IN FOCUS

FRIENDS SEMINARY CAFETERIA

CHALLENGE: Transform a low-ceiling contacted architect John Tinmouth of New
basement kitchen and lunchroom into an open, York-based Tinmouth Chang Architects and
welcoming dining area for K-12 students. lighting designer Peiheng Tsai of New York-

based PHT Lighting Design to improve the
LIGHTING SOLUTION: On East 16th Street, existing space. The project renovation consisted

in the heart of the Gramercy neighborhood in of a brand new kitchen, an upgrade of the entire
New York, sits the city’s oldest coeducational electrical and plumbing framework, integration
school, Friends Seminary. Educating students of a new air conditioning system, and the

from kindergarten through 12th grade, this creation of separate dining areas for the Lower
private day school subleases its site and and Upper schools.

buildings from the New York Quarterly Meeting The designers were constrained by the

of the Religious Society of Friends. Totaling cafeteria’s location, which, because of its
approximately 700 pupils, the student body is basement position, had small windows and

broken into three groups: the Lower School has very low ceiling heights. Existing joists and the
grades K—4, the Middle School has grades 5-8, need to hide the utilities limited the renovated

and the Upper School has grades 9-12. space to a ceiling height of 7 feet 9 inches in
Located beneath the school’s historic and the center, and 6 feet 8 inches at the north and
landmarked Meeting House, the cafeteria had south walls. This slope in ceiling height allowed
text by Jennifer Bickford not been renovated in more than 25 years. In for clever integration of air supply units at the
photos by Peiheng Tsai dire need of a facilities upgrade, the school room'’s edges. Separating the two dining rooms
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Floor Plan

Cafeteria Entry
Open Kitchen
Serving Line
Upper School
Dining Area

5. Lower School
a Dining Area

6. Tray Drop-off

7. Private Dining

P WNPE

A fritted-glass panel, framed
in steel, provides separation
between the cafeteria entry
area and the Lower School
dining area. Shallow housing,
28W TS linear fluorescent
fixtures provide general
illumination (above). A view of
the open kitchen and serving
line (previous page).
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is an existing structural brick wall. Linear
fritted glass, framed in steel, fills in two existing
archways, and provides acoustical separation
while allowing light to filter through.

Seeking to create a more open, vibrant space
with improved circulation through the serving
line, Tinmouth settled on a U-shaped open
kitchen layout. Three separate serving stations
help hungry students pick up their food faster
and more easily than before.

Above the kitchen area is an angled wood
canopy, dropped to create the required smoke
baffle that divides the kitchen from the dining
area. Sprinklers, as well as additional air
conditioning units and ductwork, were also
concealed in the wood soffit. “We wanted to
give the illusion of a taller ceiling and create
a sense of warmth in the center of the space,”
Tinmouth says. At the inside edge of the canopy,
a 4.4W-per-linear foot LED strip in 3000K warm

white emits a soft glow, warming the wood
panels. Cylindrical pendants with 40-degree
50W MR16 halogen lamps, selected for their
high-color-rendering properties and small
fixture scale, are suspended above the counter,
illuminating the food below.

For general lighting, shallow housing,
semi-recessed, 4-foot-long 28W Tg linear
fluorescent fixtures in 3000K are located in a
non-linear pattern on the ceiling. This allowed
for coordination with the other equipment also
fighting for the limited ceiling cavity real estate.
The seemingly random luminaire layout is
mirrored in the floor with 4-foot-long strips of
green and orange tiles, helping to tie the space
together. Given the low ceilings and the east-
west orientation of the fixtures, Tsai sought a
fixture that would reduce glare when viewed
from the side. Remembering a fluorescent
fixture with perforated side baffles she had seen
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at New York's Kennedy Airport, Tsai contacted
the manufacturer to create a similar fixture

for Friends Seminary. The perforated baffle
helps to diffuse glare as well as provide a bit
of dappled light on the ceiling surface. “The
fixture pattern and the light on the ceiling help
reinforce the liveliness” of the space, according
to Tsai. Vertically mounted, 2-foot-long linear
fluorescent wall sconces are shielded with the
same perforated metal and provide illumination
at the north and south walls.

This bright and colorful dining space offers
the students a view of the food preparation and
allows for greater flexibility and better traffic
flow during lunchtime. Playful relationships
between fixtures and materials enhance the
lightness of the space and “allow for continued
discovery” of design elements, explains
Tinmouth. Through the collaborative efforts of
the design team, this new student dining room
serves as a revitalized and dynamic cafeteria. «

DETAILS Project: Cafeteria, Friends Seminary, New York « Client: Friends Seminary, New York « Architect: Tinmouth Chang Architects, New York e

Lighting Designer: PHT Lighting Design, New York « Kitchen Designer: DesignSmart, Charlotte, N.C. « Mechanical and Plumbing Engineer: Stanislav Slutsky Engineers,
New York « Electrical Engineer: Forum Engineering, New York « Total Square Footage: 4,825 square feet o Project Cost: $1.9 million « Lighting Cost: $44,500 (cost of light
fixtures), installed cost not available « Watts per Square Foot: 0.88 « Code Compliance: The Energy Conservation Construction Code of New York State 2010 and ASHRAE
90.1-2007 « Manufacturers: Bartco Lighting: Semi-recessed fluorescent fixture with perforated shield at ceiling and surface-mounted fluorescent fixture with perforated
shield at perimeter wall « Sistemalux: Ceiling-suspended cylindrical pendant at serving counter « Zaneen: Surface-mounted decorative pendant with white blown glass
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FIGHTING

With the increasing ubiquity
of solid-state lighting, AL is
kicking off a multi-part series
that examines the critical
issues facing this market-
transforming technology,
beginning with flicker.

text by Wanda Lau
illustration by AnotherExample
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From headaches to underexposed photographs,

the consequences of flicker can manifest

in many ways. Though the lighting industry
has readily adopted solid-state lighting as

the energy-efficient source of today and
tomorrow, it has generally fallen short in
addressing the causes and effects of periodic
modulation in LEDs. If left unchecked, flicker
can lead to a host of problems that can ruin an
otherwise well-designed luminaire or space.
Understanding the basics behind the issue

will help architects and lighting professionals
avoid the annoying and even harmful effects of
oscillating light.

WHAT IS FLICKER?

In its simplest definition, flicker is the
constant fluctuation of light output from on
to off. Because electricity is delivered through
alternating current (AC) at a power line
frequency of 60 hertz in the US,, the voltage
delivered to a source bounces between on

archlighting.com 29




The stroboscopic effect can
make objects in motion appear
stationary or slow moving.

Calculating Flicker Metrics

A (Maximum value)

Amplitude Average
variation light
output

B (Minimum value)

»|
>

Y

One cycle

Percent flicker = 100% x 2=B
A+B

Area 1

Flicker index = ———="—=
Area 1+Ares 2
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and off as it rides the sine wave between the
positive and negative poles. As a result, the
potential flicker frequency is twice the power
line frequency, or 120 hertz. Without the
proper electronic circuitry—such as a ballast,
driver, or capacitor—a source will flicker.

Flicker can be intentional, as in the case
of oscillating bicycle headlights. “There are
degrees of flicker that no one notices and are
not neurologically a problem, and [there are]
degrees that really are a problem,” says Naomi
Miller, lighting designer and senior scientist
with the Advanced Lighting Team at the
Portland, Ore.—based Pacific Northwest National
Laboratory (PNNL). The lighting industry, she
says, is “‘concerned about certain [frequency]
ranges that can cause neurological problems in
individuals or can affect task performance.”

Humans can perceive light oscillation at
frequencies slower than 50 hertz, although
some people notice it up to 100 hertz, says
Nadarajah Narendran, director of research at
the Lighting Research Center (LRC) in Troy,
NY. Slow frequencies, of approximately 3 to
70 hertz, can cause seizures in highly sensitive
individuals, while moderate flicker frequencies,
from about 100 hertz to as high as 500 hertz,
can lead to indirect perception of stroboscopic
effects, in which objects in motion can appear
as a series of still images. But what may be
desirable in a dance club can be dangerous in
an industrial setting. For example, flicker can
make moving gears or blades look slower or
even stationary, and it has been associated with
adverse health effects such as headaches, eye
strain, and fatigue.

As the flicker frequency increases into the
kilohertz range, around 2 kilohertz and higher,
preliminary research suggests that “we can no
longer detect it,” says Jim Benya, principal at
Davis, Calif.-based Benya Burnett Consultancy.

“It no longer becomes a problem.” Achieving
these high frequencies with different sources,
however, can be a problem.

MEASURING OSCILLATION

Currently, there is no official standard
procedure for manufacturers to measure flicker,
but the I[lluminating Engineering Society (IES)
has developed two metrics to quantify flicker
that are described in RP-16-10, Nomenclature
and Definitions for [lluminating Engineering.
The first and more commonly used metric is
percent flicker. It indicates the average amount
of modulation, or reduction, in light output
over a single on-off cycle. A source with 100
percent flicker would indicate that, at some
point in its cycle, it produces no light, while

a completely steady light would have zero
percent flicker.

The other metric is the flicker index, which
ranges from zero to one. It accounts for the
percent flicker and two other variables: the shape
of the light's waveform, or output curve, and
the duty cycle, which refers to the percentage of
time that the light source is on in a single on—off
cycle. The lower the percent flicker and flicker
index, the less a source oscillates or produces
perceptible stroboscopic effects.

FLICKER IN CONVENTIONAL SOURCES

All AC-powered sources flicker. In high-intensity
discharge (HID) lamps, Benya says, flicker
became patently obvious during the 1972
Olympic Games when photographers discovered
that many of their pictures were pitch black
“because they tried to take a very short exposure
picture at exactly the wrong time, and the lights
would be effectively off.” A three-phase lighting
distribution system, in which adjacent sources
are pulsed 120 degrees out of phase—such that
one lamp is turning on while another is turning

Flicker Metrics for Common Sources

Technology

Incandescent lamp

T12 linear with magnetic ballast
Spiral compact fluorescent lamp (CFL)
Quad-tube CFL with magnetic ballast
Quad-tube CFL with electronic ballast
Metal halide lamp

High-pressure sodium lamp

Direct current LED

LED with significant flicker

Percent Flicker Flicker Index

6.3 0.02
284 0.07
7.7 0.02
370 011
18 0.00
52.0 0.16
95.0 0.30
2.8 0.0037
99.0 0.45

Source for table at right: Michael Poplawski, Naomi Miller, PNNL (2011); Michael Grather, Luminaire Testing Laboratory (2009)

Source for graph at left: Modified from The Lighting Handbook, IES (10th ed., 2011).
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Simple Periodic Waveforms Properties and Flicker Metrics
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off, and a third is somewhere in between—
solved the issue of flicker in stadium lighting.
Even the beloved incandescent lamp
flickers. We don't notice it, however, because
thermal persistence, the same trait that makes
incandescent lamps energy inefficient—about 9o
percent of the electricity used is lost as heat—
masks the effects of flicker. After the power is
cut, the residual heat in the filament holds its
glow until the next burst of power is delivered.
This isn't the case for fluorescent lamps and
LEDs, however. “These lighting sources react
very quickly to power,” Benya says. “So when
there’s no power, there’s no light.” In the 1990s,
magnetically ballasted fluorescent lamps came
under fire for their flicker. Manufacturers
resolved the problem by moving to electronic
ballasts, which operated the lamps above
20 kilohertz, well above the frequency at
which people notice flicker.

WHY DO LEDS FLICKER?

When a new source comes to market, the issue
of flicker bubbles to the surface. However, LEDs
may oscillate in light output even more than
incandescent or fluorescent lamps did, says
PNNL'’s Miller. Unlike HID or fluorescent, solid-
state lighting is a direct current (DC) device,
meaning that as long as constant current is
supplied, the LED will illuminate without flicker,
Benya says.

In the case of a simple LED circuit in which
no constant current regulation is implemented
vis-a-vis a driver, the LED’s brightness will
vary in phase with the cycle of the alternating
current. When a driver exists, it presents both a
source and a solution. Rectifying the AC to DC
conversion causes a ripple in the voltage and
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current output from the driver to the LED. This
ripple typically occurs at twice the frequency
of the incoming line voltage— 120 hertz in the
U.S. The LED output then correlates with the
output waveform of the driver.

Dimming is the other primary cause of flicker.
Conventional dimmers, such as TRIAC (meaning
an electronic component that can conduct
current in either direction) dimmers, modulate
the current by extending the off time in the
on-off cycle, reducing light output. Pulse width
modulation (PWM) dims LEDs by turning them
on and off at frequencies that ideally exceed 200
hertz. However, Benya says, “if you do PWM at a
low enough frequency, such as our normal power
line frequency, then once again, we've introduced
a very high percentage of flicker.”

MINIMIZING FLICKER
The key to mitigating flicker thus lies in the
driver, which can eliminate the problem by
supplying the LED with a constant, non-
oscillating current. But manufacturers have to
weigh several factors—cost, size, reliability, and
efficiency —when choosing which driver to build
into their products, says Mark McClear, vice
president of applications engineering at Cree.
The intended use of the luminaire also plays a
role—flicker may be more tolerable in certain
lighting scenarios than others—in ensuring that
a product also isn't overdesigned.
“Manufacturers are always trying to optimize
what's good enough for this application, and
how we can make it acceptable from a flicker
standpoint without driving the cost point up,”
McClear says. A capacitor can help modulate
the AC ripples from the driver to LED, but they,
too, have shortcomings, Benya says. “They're

large ... and they hate heat.” So, in a space that
is often already too tight, such as in many LED
replacement lamps, a capacitor won't work.

For LEDs dimmed using PWM, manufacturers
can modulate the current to a very high
frequency exceeding several thousand hertz.
This is similar to what electronic ballasts do
for fluorescent lamps. The higher the desired
frequency, however, the closer the driver and
the LED physically need to be. “Unfortunately,
a lot of people want to have a driver somewhat
remote from their lighting system, so that isn't
always possible,” Benya says.

In an effort to simplify testing compatibility
between dimmers and dimmable LED light
engines (LLEs), the National Electrical
Manufacturers Association (NEMA) issued
NEMA SSI. 7A-2013, Phase Cut Dimming
for Solid State Lighting: Basic Compatibility,

a guide for lighting product designers and
manufacturers. Dimmers and LLEs that are
compliant with the standard will thus be
compatible with each other.

The standard represents a first for the
industry, says Megan Hayes, a technical
program manager at NEMA. Signed off on by
24 major manufacturers, SSL 74 aims “to
get rid of matched-pair testing for lamps
and dimmers,” she says. The catch is that
the standard only applies to forward-looking
technologies and does not, as the title would
suggest, provide a method to “determine
compatibility with existing products or the
installed base of LLEs and phase-cut dimmers.”

SETTING THE LIMITS
On Sept. 30, the US. Environmental Protection
Agency’s Energy Star program will require

Source for chart: Michael Poplawski, Naomi Miller, PNNL (2011)
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manufacturers to report the highest percent
flicker and highest flicker index on all of their
dimmable lamps. But guidelines for what value
ranges are deemed acceptable have remained
conspicuously absent.

Enter the Lighting Research Center, which,
in 2002, established the Alliance for Solid-
State Illumination Systems and Technologies
(ASSIST), a collaboration of government
organizations, researchers, and manufacturers
led by the LRC’s Narendran. The organization
took a first step toward defining acceptable
oscillation rates in 2012 when it released
ASSIST Recommends... Flicker Parameters for
Reducing Stroboscopic Effects from Solid-State
Lighting Systems, which includes equations to
estimate the detectability and acceptability of
stroboscopic effects in a source.

More recently, ASSIST sponsored a study
on indirect flicker perception and human
factors, conducted by LRC senior research
scientist John Bullough. Having determined
that frequency and magnitude of modulation
are the two primary indicators of predicting
people’s annoyance with flicker, Bullough
is trying to pinpoint “at what points do
[stroboscopic] effects become noticeable and
.. not acceptable for someone to constantly
work under this type of lighting.” For example,
he says, although computer screens flicker at

about 60 to 70 hertz, the flicker largely passes
unnoticed.

Ideally, Bullough wants to create a reference
that lists a source’s flicker metrics, and the
percent of occupants that would likely notice
the flicker. Narendran says that the study, due to
be released this year, has moved to the analysis
phase to determine limits for flicker index for
selected lighting applications.

SPEC TIPS

Lighting professionals can take some steps to
reduce their chances of specifying solid-state
lighting products that flicker. For interiors,

be wary of products advertised as AC-LEDs,
Miller says. The simpler circuit design, lack of
a driver, and, consequently, low price may seem
attractive, but some AC-LEDs produce up to 40
percent flicker at full output. At dimmed levels,
the percent flicker can be even higher.

Replacement LED lamps, such as MR16,
A-lamps, and PAR lamps, are also more likely to
flicker than, say, a high-bay lamp, McClear says.
The replacement lamps have space limitations,
so they may rely on simple drivers that lack the
necessary electronics to rectify the output.

For non-dimming applications, flicker may
not be perceptible if a high-quality driver is
installed. But if a designer pairs a replacement
lamp with a conventional wall box or TRIAC

Pure-white, stone-cold, fiber optic lighting.
Perfect aim, adjustable focus, no UV and no IR!

NoUVIR

LIGHT

ING

— —

~ ~
S02-028-99:.

dimmer instead of investing in a dedicated

LED fixture with a zero-to-10V or digital volt-
dimming system, “you're going to get flicker
from even the best name products,” Benya says.
“Clue number one is that if you go cheap, you're
probably going to have flicker.”

Designers should work with lighting
manufacturers to identify a compatible system
and test that system firsthand under the
driver and dimming settings expected in the
final installation. One low-tech test, Miller
says, is to illuminate a spinning top and look
for stroboscopic effects. Another is to wave
a pencil quickly under the light source to
produce the illusion of a fan. Under a flickering
light source, gaps or dark lines will be apparent
in the fan; if there’s no flicker, the fan will
appear to be smooth, continuous, and free

of gaps.

It may sound like the dark days of fluorescent
lamps and magnetic ballasts have returned, but
solid-state lighting that is free of perceptible
stroboscopic effects does exist. Designers and
specifiers have to be careful and do their
research. “It's not like everything is gloomy,”
Narendran says. “You've got to invest the time
up front to ensure that these are compatible
systems that you're using.” «

Additional reporting by Heidi Moore.

RESOURCES

An introductory list of articles that

discuss the issue of flicker in LEDs.

ASSIST Recommends
... Flicker Parameters
for Reducing
Stroboscopic Effects
from Solid-State
Lighting Systems, by
the Alliance for Solid-
State lllumination
Systems and
Technologies and the
Lighting Research
Center, May 2012.
Available at
bit.ly/Q84AvS.

“Flicker happens. But
does it have to?” by
Cree, 2013. Available
under white papers
at bit.ly/1iUBg5U.

“Exploring flicker in
Solid State Lighting:
What you might find,
and how to deal
with it,” by Michael
Poplawski and
Naomi Miller, Pacific
Northwest National
Laboratory, 2011.
Available at
bit.ly/1hgwirH.

Dimming LEDs

with Phase-Cut
Dimmers: The
Specifier’s Process for
Maximizing Success,
ibid., October 2013.
Available at
1.usa.gov/Q84Fzu.
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Kingsun Optoelectronic is one of the world’s leading developers of LED lighting technology, bringing the
science of light distribution and heat dissipation to the design and manufacture of best in commercial LED
lighting luminaires.

Kingsun luminaires feature high tech aesthetics packaged in slim streamlined designs, at home in any structure
or environment. Multiple light distribution options in an integrated modular des scale the same fixture
up or down for various lighting requirements. All compatible with common controls and passing on an
exceptional average luminaire efficiency o lm/W.

Kingsun also provides local manufacture and delivery customized service in the U.S to aggressively grow the
sales of Kingsun LED luminaires through its joint venture partner Electro-Matic Products I farmington Hills,
MI. The JV facility contains extensive engineering and manufacturing capabilities with over 50,000 sq. ft of
manufacturing space.

VENUS series LED Wallpack
APOLLO series LED Street Light

Kingsun, lighting the way with LED energy savings since 2007,
with a global installed base of over 800,000 high-powered
LED outdoor fixtures
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manufacturer of LED panel lights in China.

e 1'x4" and 2'x 2" —45Watt
2'x4" —76Watt models led panel light

e Dimmable, Non-dimmable, CCT and Brightness
Adjustable optionals available.

e UL, DLC, CE ,RoHS Approved !

e Five Years warranty!

Our strength:8 years'focus on LED panel lights and constant

We looking for Professional Distributors! improvement in the quality and realiability award us a No.1

We serving OEM and ODM customers! export turnover of LED panels in China for 5 continuous years !

THE HYBRID type LED BULB!

Now it is possible to have the familiar look of an incandescent lamp while
getting the benefit of energy saving LED technology.

With Aamsco’s new HYBRID type LED LAMP, you get the best of both worlds.

No Visible Heat Sink
Unique Filament Design
High CRI >80

>100 Lumens Per Watt
15,000 Hours Life
2700K Warm White

This LED has a unique design that resembles a standard incandescent bulb.

Contact us for more details!

AAMSCO LIGHTING, INC. y 9
100 Lamp Light Circle | Summerville, SC 29483 | 800-221-9092 = =
Www.aamsco.com

email: info@aamsco.com AAMSCO




PRODUCTS

ON THE GO
DESIGN TECH

The latest Web ond mobile tools help designers plon
from the office, the jobsite, or anywhere in between.

By Hallie Busta

Estiluz App, Estiluz « Manufacturers are beginning to use sugmented reality
technology to allow specifiers and end-users to more accurately picture their
luminaires in an actual space. Among them is Spanish decorative lighting studio
Estiluz, which has released an iPhone and iPad app that uses the devices’ cameras
with 3D renderings of the company’s product offerings. Fixture-specific markers
for each luminaire can be downloaded, printed out, and hung in the space where
the user would like to see the fixture. Using the app, designers simply point their
device at the printout to view the desired product in the space. The image can

then be downloaded, saved, and shared.  estiluz.com

Lutron Energi Advisor, Lutron Electronics -
A new iPhone and iPad app from Lutron assists
designers with the task of specifying lighting systems
for commercial retrofit applications. Energi Advisor uses
data such as space dimensions, fixture type and count,
local utility rates and rebates, and labor costs to generate
reports such as a bill of materials, anticipated energy
savings, and an energy-use audit of the existing system.
The app can be used to monitor multiple projects and

is free to download from the iTunes store. e lutron.com
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Light Finder, Erco « Erco’s Web-based tool helps
designers develop lighting plans using the company’s
products. Light Finder guides users through an eight-
step process to gather project-specific information
such as the room zones and dimensions, objects to be
illuminated, and desired color temperature. Users also
can download documents including 3D and planning
data for light distribution and technical spec sheets
for the Erco luminaires that the app recommends for
use in the application. « erco.com

Lighting Performance Calculator,

Guardian Industries « Guardian Industries’ free
online tool is designed to augment designers’
understanding of high-performance glass and coatings
relative to daylighting. The Lighting Performance
Calculator relies on metrics such as fixture count, light
output, lumens, wattage, and photometric data. Designers
can use the PDFs generated by the tool to determine

the number of fixtures required for a job and to compare
performance, costs, and payback periods. « guardian.com
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THE NEW

The Giant Ocean Tank and Penguin Tray
Original building completed in 1969
Renovation completed in 2013

ENGLAND AQUARIUM



In Boston, C7A was tasked with renovating the New England Aquarium’s
Giant Ocean Tank, which is a replica of a Caribbean coral reef. When that
four-story, g40-foot-diameter, 200,000 gallon tank was first conceived in
the 1960s, the technology that existed dictated that the fixtures be set up
to rim the perimeter at the top of the tank in order to create the desired
effect of an underwater deep-sea dive. The lamps at the time simply
weren't powerful enough to filter through the volume of salt water without
being positioned directly above the surface.

One of the biggest gains for the New England Aquarium in renovating
the tank now is the ability to reposition the luminaires above the water
and into a dome, thus transforming the top of the tank from an industrial

space with visible hardware into a public-friendly spot where visitors can
stand and look down into the water (see above). “The Giant Ocean Tank
is the heart of why this particular aquarium is as successful as it is,” says
Steven Imrich, principal of C7A. “Both the firm and the aquarium staff
always felt that there could be an enhancement to the top of the tank
where that environment could become a nice place for programs.”
Figuring out how to retrofit a massive dome above the tank and into
the center of the building—while keeping the aquarium open to visitors—
required extensive planning, according to Matt Zelkowitz, principal of
Salem, Mass.-based lighting design firm Available Light. First, there was the
question of what lamp type to use. An important dictate from the aquarium



staff was that the exhibit should feel as real as possible by highlighting
the colors of the coral and the fish, but that it also should prevent the
growth of algae. “The first color test compared [400W] metal-halide to LED,
and we came away convinced that LED was the right way to go,” Zelkowitz
says. “We did extensive mock-ups about color temperature and found that
the warmer color temps [3000K] tended to promote algae growth. So we
showed everyone spectrum charts for LEDs and we used a higher color
temperature [of 5700K].”

Available Light mixed white LEDs with some green and some blue LEDs,
in fixtures outfitted with narrow 10-degree spots and medium 20-degree
spots with deep snoots to minimize glare, to add depth to the exhibit by
piercing through the water and creating the effect of sunlight streaming in
from above. The lighting designers also creatively washed the walls of the
tank to give the illusion of an unending horizon, and with a DMX system
gave the LEDs dynamic control so that the color temperature constantly
shifts and animates the space, the way real sunlight would. The firm even
added a timed program every half hour that makes it appear as though a
cloud is passing overhead.

Another dictate from the aquarium was that the lighting hardware should
be hidden, but easy to maintain. “We did a lot of sight line studies and
sections to set the width of the dome, getting it so that the fixtures hang at
just the right height and angle but don't protrude past the dome,” Zelkowitz
says. Walkways now allow maintenance staff to access the fixtures from
above. The complexity of placing the luminaires and other infrastructure in
the dome was like “making a Swiss watch,” according to Imrich.
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The color and finish of the dome also went through several iterations in
the planning phase. The initial thought was that the dome should be highly
reflective, with a mirrored surface to support reflections off the water. But
after Available Light created mock-ups over water, it became clear that the
mirroring effect didn't work —it just competed with the amount of light that
was absorbed in the water. The final dome is a blue color with an eggshell
finish that creates a similar effect, Imrich says, to the way the bottom of a
bridge over a river gently reflects the light off of the water below.

Before finalizing the lighting design, Available Light ordered sample
fixtures, set up theatrical pipe with boom bases around the perimeter of
the tank, and performed an on-site mock-up. “They did some testing of
the color temperature and the punch and the effects of the new lighting
layout,” Imrich says. “That mock-up was really valuable to everybody's level
of comfort and how the light would be transformative.”

And, amazingly, that mock-up happened in just one evening, a fact owed
to the timing and complex nature of this renovation. “We were literally
taking the center part of the aquarium out, and the amount of logistics and
coordination needed to get the old tank environment demolished and taken
away, to get the animals out of the tank, was extraordinary,” Imrich says. “If
we had had our druthers, we would have prefabricated the dome off-site to
be lowered into the building with a crane. But because we didn't have that
luxury, we had to bring it in in pieces.”

It wasn't just the top of the tank that saw a big change in lighting design.
Available Light also had to renovate the penguin tray located at the base
of the Giant Ocean Tank. In addition to replacing old halogen lighting with



The New England
Aquarium, as seen from
the exterior (opposite).
From the top of the
four-story Giant Ocean
Tank looking down at
the penguin tray below
(this page).




A view of the Giant Ocean
Tank and the penguin tray

at its base (top). Along the
perimeter walkway, overlooking
the penguin tray, sharks species
graphics are silhouetted and
backlit with blue LEDs (this
image). The Giant Ocean Tank,
which houses 2,000 animals and
140 species, features 52 new
viewing windows (opposite, top).



4000K LED fixtures—some with narrow spots (10-degree) and others
with flood spots (40-degree) —the designers had to understand the biology
of penguins.

“When we started, they gave us this big scientific paper on penguins and
[ read through it and learned that it wasn't just the amount of light, but the
amount of time the penguins [were exposed to light],” Zelkowitz says. “The
aquarium wanted to increase the light on the penguins, but what's critical
to their health is the period of daylight. The aquarium has a very complex
spreadsheet that shows how much daylight the penguins get each day. They
had to balance that biological rhythm with the needs of visitors.”

Last but not least, there were the requirements of the events staff, who
needed to host parties after-hours. In the original design, there had only
been one light level for the Giant Ocean Tank. Available Light developed
a two-tiered solution, one in the penguin tray itself where the luminaires
dim slowly over a 45-minute period when the penguins’ day “ends” and the
other, a dimmer, evening “event” setting for the Giant Ocean exhibit so that

Floor Plan

Section A

1. Giant Ocean Tank
the light from the tank won't disturb the animals. Now that the exhibit has 2. Ramp
opened, the aquarium staff called to say that the changes are working. “The 3. Penguin Tray
birds look great,” Zelkowitz says. “We got a call that they just finished their 4. Exhibits
first molt and are doing well.” 5. Entry

The New England Aquarium Giant Ocean Tank Renovation, Boston

The New England Aquarium, Boston

Seven Associates, Cambridge, Mass. Available Light, Salem, Mass. Weidlinger Associates, New York
RW. Sullivan Engineering, Boston 8,000 square feet $17.8 million $400,000 (for hardware) Fell

under exhibit lighting category of IECC 2009 and was exempt 2 (for exhibit lighting) Acvity Brands/Winona

(steplights at new exhibit annex bridge) « Acolyte LED (LED tape at wave and shark wall displays) « Interactive Technologies (cueserver for DMX control) « Lumenpulse
(LED luminaires at Giant Ocean Tank and penguin tray) « Pathway Connectivity (DMX networking) « Philips Lightolier (tracklighting at perimeter exhibit areas) o
Prolume (illuminated handrails at annex bridge)
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THE NATIONAL AQUARIUM

Blacktip Reef Exhibit
Original building completed in 1981
Blacktip Reef exhibit renovation completed in 2013



At the National Aquarium in Baltimore, the exhibit displays move from
the Caribbean to the Great Barrier Reef with the transformation of
a massive, five-story space at the core of the museum'’s structure. The
building has been open since 1981, so the existing tank was due for an
overhaul. “We had an exhibit that was aging and we were having structural
problems with the tank,” says Jack Cover, the general curator at Baltimore's
aquarium.

The aquarium decided this would be an ideal opportunity to replace the
existing exhibit—which consisted primarily of stingrays, a few sharks,
and a sea turtle—with a more dynamic and multifaceted display that took
visitors into a replica of the Great Barrier Reef. “We decided to go with a
re-creation of an Indo-Pacific reef, to feature the blacktip reef shark,” Cover
says. “We wanted to duplicate the reef with the apex predator but also with
all of the smaller fish and the coral.” Cover says that they also had the goal
of making the water “gin clear” and as vibrant as possible, which meant
investing in filtration and life-support systems for the marine life.

The existing fixtures and illumination presented a challenge. “The
lighting was much more general and it washed out a lot of the features of
the tank,” says Adam Mitchell, partner with C7A. “A starting goal was to
make the lighting much more dramatic and theatrical. The design mantra
became: How do we get more surprise into what we're doing?”

The architects turned to lighting designer Glenn Shrum, founder of
Baltimore-based Flux Studio, to create that surprise. The experience for
visitors now begins right off of the lobby, as guests come into a dim blue
entryway with bubbling towers of water. This entryway leads to a soaring
five-story space that is effectively an atrium at the heart of the building.
Here, visitors are presented with a bird’s-eye view of the tank, with the reef
sharks and rays swimming in shallow water below. The path then winds
up and over the reef, traveling through the aquarium'’s various exhibitions,
before winding back down a platform that takes people down through the
various depths of the sea. This means that guests experience the reef from
multiple vantage points, creating a complex lighting plan.

“It's a five-story interior space, so it was always going to be a challenging
experience to light,” Shrum says. He and his team were limited by the
existing conditions and the location options for the fixtures, so they “did a
fair amount of color study.”

One study looked at the angle of the light and the position of the fixtures
as it related to the water’s surface. The light needed to highlight the tank
without bleeding into the public space and washing out the theatrical
effect. “In terms of the light penetrating the water, the lighting angles were
never more than 20 degrees off of vertical,” Shrum says. “We did many
studies on aiming angle, where we had access to the fixtures. In the end,
there are more than 5o fixtures lighting the surface of the water, in six
different locations throughout the five stories. Some are 10 feet above
the water, some are 60 feet up.” There were also several mock-ups done to
check color, with the final choice being a cooler temperature —4000K—
that simulated daylight at noon.

Another consideration that went into choosing the color temperature
of the light was how the beam would pass through the water depth and
make the exhibit elements ring true. The in-house exhibition team at the
aquarium fabricated all of the coral in the tank and Shrum worked closely
with them to finalize the paint colors in the habitat. “We did a smaller-scale
mock-up to look at the color appearance of the coral and we looked at how
the color rendering was changing as the water got deeper,” Shrum says.
“We found that the red spectrum (620-700 nm) was being absorbed more
quickly than the blue (455-492 nm).”

This meant that in shallow water the coral looked fine, but at 12 feet
it wasn't registering. In the end, the coral was painted incredibly vibrant
hues. “Before the water went in, the habitat looked totally garish,” Shrum
says. “But once the water went in and the light was absorbed by the water
depth, it looked natural. Sometimes there is only so much that you can

The Blacktip Reef exhibit
houses sharks and sting
rays (opposite). Ramps
and platforms provide

3 dynamic viewing
experience for aquarium
visitors (this image).
Bubble tubes greet
visitors at the exhibit
entry (bottom).
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Floor Plan

1. Blacktip Reef exhibit entry
2. Blacktip Reef exhibit tank
3. Underwater viewing area

4. Blacktip Reef exhibit
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do with the light, so you have to work with the pigment of the habitat.”
| I - : To make the experience feel natural for visitors, Shrum also considered

the lighting of the public space. “The design direction from the beginning
was to support the spatial reading of this architectural space and one of
the things that was quite successful was the introduction of shadows,” he
says. “By having the light be limited to the water, we have these caustic

_

ﬁ

W
—— reflections of light all over the space that become incredibly theatrical.”

C7A’s Mitchell also says that Shrum'’s choice of a deep blue wayfinding
light helps maintain that illusion of a deep-sea adventure. “The sense of

] I ' Il © immersion has been increased,” he says.

(2] ¢ - The exhibit opened in August, and attracted more than 380,000 visitors

in the first six months. Cover says it has been a major success: “The most

common thing that [ hear people say is, Wow. " «

Blacktip Reef Exhibit, The National Aquarium, Baltimore, Md. The National Aquarium, Baltimore, Md. Cambridge Seven
Associates, Cambridge, Mass. Flux Studio, Baltimore, Md. McLaren Engineering Group, Baltimore, Md.
Kovacs Whitney & Associates, Baltimore, Md. Barbizon Lighting, Washington, D.C. Adam
Nelson, Baltimore, Md. 13,500 square feet $12.5 million Not available ASHRAE 90.1-2010
11 Cooper Lighting by Eaton/Iris (P3LED fixture for exhibit graphics accent lighting) « Dasal Architectural Lighting

(general lighting and emergency lighting) « ETC (Source Four HID Ellipsoidal Series with different beam spreads — 14 degrees, 26 degrees, and zoom [25 to 50 degrees] —
to light water surface) « Insight Lighting (backlit acrylic panels) « Lighting Services Inc (lighting for exhibit graphics and bench area at underwater viewing area) o
Lumenpulse (Lumenfacade static white and static blue grazing fixtures at textured walls and 6500K Lumenbeam fixture at bubble tubes) « Lutron (existing building

lighting control system) « Philips (75W and 150W MasterColor ceramic metal halide lamps for ETC fixtures) « Rosco (color filters for general lighting) « Xicato (LED
modules for Lighting Services Inc fixtures and custom blue LED module for Dasal fixtures)
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AEL ARDL & AVPL2 LED
For many years
AEL has combined
reliability with
affordability,
enabling the Valiant
(AVP) and American
Revolution Deluxe
(ARD) post top
luminaires to

be signatures in
residential street lighting and public gathering
areas.The new LED ARDL and AVPL2 can
easily replace 150W and higher HPS luminaires
with features that include easy tool-less
maintenance, six lumen packages, multiple
distributions and an L70 life of over 100,000
hours at 25°C.

American
Electric
(' Lighting®

iLas intelligent LED asymmetric system

Product Features:
The iLas intelligent LED
asymmetric system is a
high performance wall
wash lighting system
featuring an adjustable
LED luminaire. The
luminaire can be
adjusted 30 degrees
to evenly project peak
candela. Designed for
both drywall and drop
ceiling applications.
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Bock’s Brilliante Series is great

for large space requiring a lot of
light. Supports up to 8 CFL lamps.

Bockl ighting

WWW.BOCKLIGHTING.COM
(866) 262-5740

Excellent Efficacy, Long Life Sustainability.

columbialighting.com
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High Efficiency
Flexible Cathode
Light Strip

Cathode Lighting
Systems, the leader in
long-life modular cold
cathode luminaires,
introduces our award-
winning HFCLS-Slim.
At 1-5/8" wide x 2-5/8"
tall, it is the smallest
cold cathode luminaire
in the world. It accepts
a variety of our curved,
bent or straight cold cathode lamps

and offers outstanding brightness, low
wattage and a lamp life of 100,000
field-proven hours.

www.CathodeLightingSystems.com

DIALux evo - the next
generation of lighting design

DIALux evo offers a completely new
approach to specifiers. Room-based light
planning is no longer up to date. Now the
building in its entirety including the effect
from outside is taken into account. And as
always: the complete software package is
absolutely free of charge. Get your free copy
at www.dialux.com.
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and CFL bulbs.
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performance.
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colors.
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GEORGE BRAINARD

interview by Elizabeth Donoff

photo by Colin M. Lenton
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“I've watched how lighting designers have gone from
understanding that light might have clinical applications,
like in winter depression or sleep disorders, to being
something that’s realistic for all architectural spaces.
It's really these two different communities [design and
medicine] that are at different stages of thinking about
and grappling with the emergent evidence that light
affects human health.”

AL Mar/Apr 2014 ONE-ON-ONE

While light and its photobiological connection
is a relatively new discussion in lighting design,
it is by no means a new area of study. At the
forefront of this research for the past 30 years
has been George Brainard, Ph.D, a pioneer in
the field based at Thomas Jefferson University
in Philadelphia. Years of looking at circadian
neuroendocrine and neurobehavioral responses
to light in vertebrate species led to a watershed
moment in 2001. That was when Brainard

and his team published Action Spectrum for
Melatonin Regulation in Humans: Evidence

for a Novel Circadian Photoreceptor, in which
the team of scientists probed deep into the
physiology of the human eye, in an attempt to
elucidate how it detects light and translates it
into a hormonal response. This research led

to the game-changing discovery the following
year —by the Berson lab at Brown University and
the Hattar lab at John Hopkins University —of
intrinsically photosensitive ganglion cells in the
eye, a development that moved a niche area
into mainstream science, and altered the way
designers think about light, people, and space.

What fascinates you about light?
As powerful and as useful as light is, it's
shocking how little is known.

What text has impacted your work?

Kendric Smith's The Science of Photobiology
(Springer, 1989). It laid out the techniques, the
technologies, [and] the thinking that you need
to do for careful, controlled work like this. It
[also] explains the numerous mistakes made by
some investigators; there have been some pretty
dramatic failures.

When did the lighting community realize that
light and its photobiological effects had an
impact on their design work?

It's a progression of key discoveries. One was the
1980 demonstration at the National Institutes

of Health that showed light could suppress
melatonin in healthy humans. In 2001, we
published our paper Action Spectrum, which

was quickly followed by the discovery of the
photosensitive ganglion cells the next year.

What is the most misunderstood aspect of
the lighting research you are doing?

We need evidence-based lighting in the design
community, along with research validating
architectural and lighting design applications as
it relates to the basic health effects of light.

What is the future of lighting research?
There is much to be done, first in the area of
fundamentals —what is the underlying biology?
The second arena is applications. Evidence-
based information must be developed. «



INSTALLATION. INTEGRATION. EXPERTISE.
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Lighting systems installation and integration by ELS: ROW 1 (L-R): 9777 Wilshire Blvd., Beverly Hills, Calif. - Sea Otters Exhibit, Aquarium of the Pacific, Long Beach, Calif. - 9777 Wilshire Blvd. Lobby, Beverly Hills, Calif.
ROW 2 (L-R): Marriott Residence Inn, Burbank, Calif. - Hard Rock Cafe, Universal CityWalk, North Hollywood, Calif. - T. Boone Pickens Life Then and Now Hall, Perot Museum of Natue and Science, Dallas, Texas (Mark
Knight Photography) ROW 3 (L-R): Santa Monica Palisades Garden Walk, Santa Monica, Calif. - San Marino Community Church, San Marino, Calif. - West Coast University, North Hollywood, Calif.

YOUR LIGHTING SYSTEMS INTEGRATOR

11440 Sheldon St.
Sun Valley, CA 91352
800-ELS-LIGHTS
Contact: Lonny Regnier

www.elslights.com




NEW 5-Series
LED driver with
EcoSystem

N

Flicker-free
and continuous
5% dimming

For energy-s?aving
applications

35W now available

$50.00 suggested
contractor price

LUTRON.

Simplify your lighting control
projects with Lutron EcoSystem.

Specify with Confidence
Guaranteed compatibility between Lutron controls, drivers, and

sensors—backed by Lutron quality and 24/7 service

Meet Stringent Energy Codes and Green Building Standards?
Digital addressability allows you to easily implement automatic
shut-off, daylighting, and dimming for multi-level control for small,
medium, or large projects

Accommodate Change

Adapt to changes during design, at commissioning, and throughout
the building life cycle — without rewiring — thanks to digital

fixture control

Leverage our High Performance Fixture List
Easily choose a compatible fixture; 600+ fixtures from
60+ manufacturers

To find a fixture, visit Lutron’s LED Center of Excellence at
www.lutron.com/LED or call 1.877.DIM.LED8

fCalifornia Title 24, ASHRAE 90.1, ASHRAE189.1, IECC, IgCC

save

energy %
with

Lutron ®



