 Soeed of IONt

Over the past 15 years, LED technology has developed at a breakneck pace — so fast that some designers

struggle to keep up with the latest news. Now the race is on for the warm white light

At last year’s Light + Building expo in Frankfurt,
a litcle-known Vancouver company called
TIR Systems stole the show from behind the
scenes. The prominent German lighting company
Spectral suspended a futuristic new spotlight
over its booth. Ledon (the brand new LED sub-
sidiary of leading Austrian lighting manufacturer
Zumtobel) lit up its entire space with sleek and
super-bright Tempura spotlights. Both lamps
employ TIR’s cutting-edge Lexel technology.
Ledon managing director Ruedi Hug remarked,
“Most customers didn’t even realize the exhibit
was illuminated entirely with [LED] fixtures.”
Such is the bright, white new world of LEDs.
Unveiled in 2005, TIR’s Lexel increases the
efficiency of 24 state-of-the-art light-emitting
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diodes — semiconductor chips encased in plastic —
via a few proprietary microchip technologies.
The plug-and-play device, a fixture featuring RGB
(red, green and blue) or white LEDs, excels
where past technology failed. By better focusing
overall luminosity, it emits and maintains a
brighter light that’s programmable from cool to
warm tones, thanks to an innovative feedback
loop. Most important, it produces groundbreak-
ing intensity without self-destructing.

TIR Systems believes LEDs could unseat the
Edison bulb as our primary lighting instrument.
Lexel outputs 1,000 lumens (units of perceivable
light) while consuming just 35 watts. By contrast,
an incandescent bulb produces 1,700 lumens but
uses 100 watts. “The high-value specification

BY ELIZABETH PAGLIACOLO

markets will be the first to embrace Lexel-based
products for lighting,” says TIR director of
product marketing Grant Harlow, referring to the
museum, retail and hospitality sectors, which
already favour LEDs because they don’t damage
the goods they shed light on. “Once the tech-
nology is proven and reaches an appropriate price
point, the mainstream commercial markets will
begin to use Lexel-based products.” That’s PR
tech talk for a basic conundrum: retail costs still
impede LEDs in the home and office markets. But
that doesn’t stop everyone, from semiconductor
chip manufacturers to lighting retailers, from
speaking of a revolution whereby LEDs become
the most prevalent light source, taking a huge
chunk out of energy consumption.

3. Lineos, a linear red
jector manufactured

controlled externally
to change colours.

4. LEDs can be combi
sources in exciting wal
Opto Technology’s LI
illuminators. The fixt
multiple LEDs lightin;
six to 24 metres of c
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Designers working with LEDs turn the problem
into a creative opportunity. For instance, even
though the Tempura spotlight’s Lexel technology
is programmed at the chip level to dissipate heat,
the Austrian design firm Eoos devised a special rib
pattern on the inside of the fixture for ventila-
tion. And when creating the Leaf task light for
Herman Miller (see sidebar, page 92), designer
Yves Béhar punched holes on the top of the lamp
head and above the LED array, which act like
chimneys to naturally diffuse heat.

Such ad hoc innovations exemplify the most
recent history of LEDs’ application in ambient
lighting. Just 14 years ago, Shuji Nakamura,
working for Japan’s Nichia, invented the first
bright blue LED, completing the red, green

7. This demo structure, at the 2006 Venice
Biennale of Architecture, was built with
Smartslab. The LED-embedded polycarbon- comprising 4,330 glass discs illuminated

ate and steel panel is strong enough to
build with, while providing the additional
function of a media or decorative device.

and blue triangle that allows for an infinite array
of colours, including white. When this blue
semiconductor was coated with a yellow phosphor,
it produced the first cool white LED, setting a
new benchmark by eliminating the need to com-
bine RGB chips in equal proportions to deliver
consistent white light. It wasn’t until 2002, how-
ever, that Nichia announced its first white LED
capable of emitting the warm light preferred for
indoor environments.

That’s where the development of ever more
practical LEDs hits another snag. Warm-white
LED:s still can’t achieve the luminosity of their
cool white counterparts. That’s because the most
common method for producing a warm white
LED involves coating a blue one with red-yellow

8. The Galleria department store in Seoul,
designed by UN Studio, boasts a facade

by programmable RGB LEDs.

9. Smartslab, made and distributed by

Targetti, provides a low-resolution image.
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phosphor to render it warm — which compromises
luminosity. There is no warm white version in
Cree’s XR-E series. And Scott Sawicki of Nichia
says, “Our most efficient warm white light produces
46 lumens per watt. Our brightest cool white
produces 55 lumens per watt.” He adds that both
of these very bright lights are still mostly used
in cellphones and other backlit gadgets. They have
yet to break into the general lighting market.
Variable white light, however, is making
huge strides in street lighting. LEDs capable of
emitting white light at a range of colour tem-
peratures have shown up in such industrial design
teats as Philips’ CityWing and LEDtronics’
M400. Meanwhile, Leotek manufactures a lumi-
naire that uses the previous, cool white version of

PHOTO. BOTTOM LEFT. BY CHRISTIAN RICHTERS

10. Using the
Philips, Artifo
programmabl
of several pie
stration mode
Kortrijk show
manufacturer|
LEEVETEL]
pieces in the
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to reach, such as high ceilings and coves, since three or four bulbs. We’re not quite there yet
LEDs last so long. Suzanne Powadiuk, an award- with LEDs, but we will get there.”
winning lighting designer based in Toronto, Powadiuk also believes homeowners will

brings the latest products into her projects, among open their minds to using LEDs for general
them a residence where white LEDs enliven a lighting once they become more prevalent.
glass-sheathed staircase, and a city gateway whose ~ “Lighting manufacturers need to put LEDs in

LEDs are activated by wind and motion to vary more typical housings, such as table lamps or 12. Philips leads the way in providing
i i SR : i | 5 i urban lighting solutions. The floodlighting
in colour and intensity. “The technology is growing recessed downlighting — vocabularies homeown- of this Glasgow bridge was achieved with
at a phenomenal rate,” she says, “but we need ers are familiar with.” She’s already seen a few the L EDline ighting peoduct;by Ehillips LED
i d subsidiary Lumileds.
to make fixtures more cost effective.” examples of such fixtures. One, an Edison Price e ;
ks : 3 ; 13. CityWing is a street light manufactured
Cree’s Paul Theiken echoes her sentiment, downlight, costs around $500, more than most by Philips with Lumileds LEDs. The high-

intensity LEDs shine a white light (variable
from warm to cool) over five metres.

than in garages and warehouses, where “mainte- version by OptoLum, a purveyor of well-designed Several of the luminaires are installed
garag ) y Up , 4 purvey: gn
in Ede, the Netherlands.

saying that for widespread indoor use — other people are willing to spend. But she’s keen on a

nance avoidance” makes them desirable even at LED fixtures, retailing for one quarter of that
a higher cost — the high-power warm white LED price. In the most hopeful of forecasts, better,
would still need to come down in price. “I'm more affordable LED fixtures will appeal to the
looking up at a fluorescent trougher right now, majority of consumers. And in choosing the

in my office, and it’s hard to imagine replacing greenest alternative to Edison’s invention, they

it. Tt costs $30 and can produce 7,000 lumens with will spearhead the real revolution. AL

Brolghl o e

Task lighting doesn’t require generous light distribution or a warm
colour temperature, making it the ideal entry point for designers seeking
to experiment with the latest LED technology

Introduced in 2005, Knoll’s Halley desk lamp, designed by Richard Sapper, didn’t just raise the bar when
it came to LED task lighting, it set the bar. T'o keep the lamp’s 16 LEDs cool, Sapper used a tried-
and-true laptop technology: heat is carried by a pipe to the aluminum fins that are cooled by its fan.
orating with Herman Miller, San Francisco-based Yves Béhar designed the dramatically thin
Leaf. Its user-controlled detachable head blends 10 warm white and 10 cool white LED chips to achieve
a variable colour temperature. The fixture’s sandwiched aluminum construction — as well as the holes
on the top of the head — naturally dissipate heat. Luxo’s latest task light, ESOL (Eternal Source of Light),
produces more light than a 40-watt halogen bulb, thanks to its three triple-watt Lumileds Luxeon K2s.

1. Halley by Richard Sapper for Knoll
2. Leaf by Yves Béhar for Herman Miller

3. ESOL by Luxo \l\

4. Itis by Naoto Fukasawa for Artemide o
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