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DAYLIGHTING nitiative

Design tools and information from PG&E

Industrial Application

Retail Application

Restaurant Application
School Application
Museum Application

Office Application

Pacific Gas and
DR Electric Company.

)

WE DELIVER ENERGY.
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DAYLIGHTING AT McDONALD'S
BAY POINT, CALIFORNIA

At its Bay Point restaurant just.east

of San Francisco, McDonalds incorporated
simple, off-the-shelf daylighting téchnologies
into the building’s design. The taghndlogics
selected—tubular skyh'éh_ts, a&vanc(;d
glazing, daylighting sensors, and dimmable
flucrescent ballasts—produced excellent .

results as well as-some unexpected surprises.”

The daylighﬁng features of this restaurarit,
as'with all the measures incorpordted into -

The Energy Efficient McDonald’s (TEEM), ‘

meet simple, but rigorous, project criteria.

They must:

« Save energy.

« Enhance the space for customers
and employees.

« Be easy to maintain.

» Be simple to operate without

management attention.

DAYLIGHTING FEATURES
OF THE BAY POINT TEEM RESTAURANT

TUBULAR SKYLIGHTS With a diameter
of just 13 inches, the tubular skylights
wer simpleto incorporate into the
desi'gn. 'i'hcy provide bright, pleasant,
fulj-’s‘p‘ect'mm light at the counter area,
throughout the Playplace, and in the
restrooms. The “lubes” can be sized
to-any reasonable vertical length to
accommodate various interstitial depths
between the roof and the ceiling. The
small cross-sectional area of this fixture
minimizes disruption to the structural
and mechanical infrastructure above
the ceiling. This product incorporates

a diffuser at the bottom of the tube,

at ceiling level, giving an appearance
much like an HID fixture.

2 HIGH PERFORMANCE GLAZING How

does a designer admit visible light into

a space while restricting heat gain? Glazing
products now available on the market
provide a realistic solution to this common
design problem in daylighting design.
The solution is spectrally selective glazing.
1t is designed to admit the visible portien
of the sun’s electromagnetic spectrum
while severely resiricting the infrared and
ultraviolet radiation. The glazing at TEEM
Bay Point reduces heat transfer by 2-1/2
to 3 times that expected of clear double-
paned glass while reducing light by only
about one-third.

Glazing technologies such as these provide
synergistic opportunities. At Bay Point, the
low heat transmittance permits the use of

downsized air conditioning with evaporative
technologies. This greatly reduces air-

conditioning costs and reliance on CFCs
used in conventional vapor compression

equipment cycles.
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Solatube Products: SolaMaster Series 21" Solatubes
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- The Solatube Advantage:

Page 1 of 4

-SOLATUBE.
THE MIR ACLE SKYLIGHT ®

Gallery Media ’

Light News Company Contact
Products: SolaMaster Series Series
21" Solatubes -

The 21" SolaMaster Series is ideal for a variety of commercial
applications and suitable for larger residential areas

o Industrial facilities -
» Office buildings
e Healthcare facﬁmes

» Education facilities
¢ " Retail environments
o Warehouses

Integrating the same high-performance
engineering as our proven Brighten Upe Series,
the 21" Solatube is the industry's first tubular
skylight specifically designed to fit the existing
suspended- ceiling systems in commercial
buildings.

s Compact, Modular Design

The 21" Soelatube can be easily integrated into most bunldmgs without
- structural modifications. Its adjustable tubing allows incomiparable

installation flexibility and easily reconfigures to accommodate future
interior layout changes.

« Light Intercepting Transfer Dev:ce (LITD@)
‘Solatube's patented LITD®s increases daylight collection and
harvesting for low sun angles, resulting in increased light output.

e Spectralighte Infinity N
Our proprietary super-reflective SPE
tubing ensures maximum light
transfer.

s Easy Installation
Each skylight can be typically installed in under an hour. its srall 22"
diameter penetration fits between normal structural system layouts.
No framing. No mess. No hassle. .

s Exceptional Energy Savings
A single 21" Solatube can produce
light output equivalent o two
standard 3-tamp fluorescent light
fixtures. When equipped with our
electric light control options,
dramatic energy savings can be
realized as the photoconfrois swntch
the heat—producmg, energy-
consuming electric lights off during
daytime hours.

¢ Flashings ‘
A full selection of durable Solatube |
flashings ensure fast, hassle-free
installations on virtually any roof
type and pitch. Flashing Details

s Diffusers




Solatube Products: SolaMaster Series 21" Solatubes

Choice of Diffuser Technologies

provide a cost-effective option for providing comfortable, diffuse light
into the workplace. While the prismatic design complements
traditional lighting fixtures, the OptiViewe High-Performance Fresnel
Lens design provides a room with a view. Diffuser Details

- SolaMaster
2.1" Options and Accessories
Flashings ‘ Diffusers
Cemnq Mount Options Lighting Controls

Solatube Performance

To determine an initial estlmate of Solatube products required to daylight a
space, use the relative light output specifications for the Solatube products
as compared to the light output of the electrical lighting fixtures used in the

space being daylit.

" Product

Relative Lighi Output

Electric Lamp

(SolaMaster Series)

o _ {lumens) and Fixture
ibg 13,900 Avg. Lumens (a) | Approximately equal to the
’ Up to 20,800 mean light output of 0.6 -

400W High Bay Metal Halide
Fixtures. {c) '

pended/Hard
Celling Solatube (b)
(SolaMaster Serles)

13,500 Avg. Lurnens (b)
Up to 20,500

Approximately equal to
psable light output of 2
fixtures, each using (3)
FO32T8 fluorescent lamps.
(d)

14" Solatube (a)
(Brighten Up Serles)

6,000 Avg. Luméns (b) up
to 9,100

Approximately equal to
usable light output of 1
fixture using (3) F032T8
fluorescent lamps. (d)

10" Solatube (a)
{Brighten Up Series)

3,000 Avg. Lumens (b) Up
to 4,600

Approximately equal to (3)
18W quad-tube compact
fluorescent lamps. (d)

Data

output of 25,000 lumens.

a. Solatube relative light output based upon 30" tube run for the 21" Open Ceiling
SolaMaster product. Maximum and average values achleved over the peak 2,400

annual daylight hours for San Diego, California TMY2 Weather Data.

b. Solatube relative light output based upon &' tube run for 10” & 14" Brighten Up and
21" Suspended Ceiling SolaMaster products. Maximum and average values achieved
over the peak 2,400 annual daylight hours for San Diego, California TMY2 Weather

c. Assuming a typical high-bay fixture efficiency of 30% and a mean lamp lumen

d. Assuming a typical loss facter of 0.75, excluding additional efficiency losses.

Downloads

SolaMaster
21" Solatube
Material Specifications:

® Specifications
e Installation instructions

® qo to download page

1. Dome is UV and impact resistant for | JE—— ﬁ'

Page2 of 4
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Solatube Products: SolaMaster Series 21" Solatubes Page 3 of 4

extended service life. Its low profile
design is unobtrusive.

Impact modified, acrylic. Classified as CC2 material, .125" thick, with
visible light transmission of 92% and ultra violet light transmission
of .03%.

2. Light Intercepting Transfer Device (LITDe) increases daylight
collection and harvesting for low sun angles, resulting in increased light
output.

Spectralighte Infinity. For specifications see # 7 below.

3. Permeable}dee Seat locks out dust and bugs, but allows moisture to
escape.

Black bréathable weatherstrip material with 0.40" pile.

4. Dome Ring c,ohtairis condensation gutter designed to channel out
condensed moisture.

Durable iwhit‘e;ABS, injection molded non-corrosive material.

5. One-Piece, 4"-, 8"- and 11"- high Seamless Flashing ensures a no-leak
installation.

0.028 inches thick aluminized steel.

6. Spectralight Delta Angle Adaptors feature 30-degree elbows for easy
installations. The 21" diameter tubes fit between 24" on center framing.

Spectralight® Infinity material, fabricated from aluminum sheet
meeting ASTM B 209 requirements, alloy and temper required by the
manufacturer to suit forming operations and finish requirements,
0.015" thick.

Finish: Reflective silver film provides over 99% total reflectance and
up to 99% specular reflectance. Laminated with thermoset adhesive
to provide permanent bond to substrate. Protected by PET film for
long-lasting reflectance. ;

7. Extension Tubes are 24" in length, for installations up to 40",
Spectralighte Infinity. Specifications are same as above.

8.2 2 Transition Box fits a standard suspended ceiling system.
White 0.125" Acrylic (DR Plexiglass).

9. Square Diffuyser Panel fits into the transition box and complements
traditional light fixtures. UV and weather resistant diffuser seal provides an
effective dust and bug seal.

Find Out More About
Solatube Products

1. LR NE Na¥aVa¥alel
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«

Brighten Up Series SolaMaster Series Solar Star Attic Fan

(10" & 14" Solatube) {21" Solatube)
Download Center Customer Support

Home | Products | Gallery | Lighting Tips | FAQs | Customer Support
Download Center } Dealer Locator | Resources for Architects

Dealer Info | Light News | Media | Company | Contact

e-mail: info@solatubs.com”
Copyright 2003, Solatube International, Inc.

site by: Mind Grind
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Home FAQs Gallery Media Light News Company Contact

Products Light News

Resources for

Architects

crc 'Set‘ i Traditional or Tubujar?
asa Studies Selecting the Right Skylight for Your Room

Download Center ‘ o

Customer Service Q: What is a tubular skylight and how does it compare to a traditional box

Where To Buy skylight?

Daaler Info

Lighting Tips A: Traditional skyhghts have their place, as do tubular skylights. There are a

few key benefits of tubular sky!lghts however, including flexible location

Find Local Dealer options, low cost of m‘stallahon and better lighting performance.

Spla(pbe

€ Miracle Skylight Locaflon

Solar Star Tubular skylights can be mstaﬂed in places where a traditional skylight
& Attic-Fan wouldn't be an.option, such as rooms without direct roof access or small

areas like bathrooms, closets and hallways. The units are compact in design
(as fittle as 10” in diameter) and feature adjustable tubing with angle
adapters that allow for installation around attic obstructions.

j Light Output
Tubular skyhghts are able to accomplish better lighting performance results
than a similar size box skylight, because they don't use a skylight shaft (in
which light is lost through absorpfion into the drywall tunnel). They capture
light more effectively on the rooftop and efficiently transfer more of it down
the reflective tube and into the room.

Additionally, a tubular skylight provides better light diffusion. Instead of
lighting only the space directly below the skylight, a tubular skylight uses
optics to spread the light out, often lighting the entire room.

Lighting Enhancements

Traditional skylights do not offer any optical enhancement devices to help
increase performance. On the north side of a sloped roof, the light output
from a regular skylight is significantly reduced without these devices.

The Solatube® tubular skylight, for example, features several proprietary
enhancement devices, which work in concert to capture more light from all
angles and reflect it down the tube for higher light output during early
morning, late afternoon and in the winter months when the sun is low on the
horizon.

The Solatube transfers the maximum amount of ambient light into a room
with minimal light loss, allowing it to provide great performance even on
cloudy or rainy days. In fact, it captures ambient light so well, on a full-moon
night, you can actually see a nice glow.

Cost ‘

The cost of a tubular skylight is more affordable than most traditional
skylights. Remember, the cost of the traditional skylight is only a portion of
the total materials cost. One must also add in the cost of framing members,

L 1 T FARE ¥ . . o . SN B} R LR AN aY aYaVatel
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Page 2 of 2

paint, drywall, etc. Then, labor becomes a very large portion of the cost
because a contractor must frame out the skylight shaft, drywall it, tape it
then paint it.

Leaks

Traditional skylights have a reputation-of leaking. Many times this is an
issue of incorrect installation, but their square design invites problems. First,
the flat up-slope side collects branches, leaves and cther debris, which
interferes with proper drainage. As the water dams up, it migrates under
shingles or tiles to find an escape route, causing leaking.

The round design and one piece flashing system of the tubular skylight
allows water and debris to flow past unobstructed. The entire unit is sealed
to lock out any moisture. :

Options

Tubular skylights.can also be mulh-functlonal Tubular skylights like
Solatube can be equipped with options like an integrated electric light (for
mght~tlme lxghtmg) as well as a ventilation fan, providing a two- or three-in-
oné unit from a single ceiling fixture. Again, traditional skylights can't offer
you these features.

For more mformatlon on Solatube tubular skylights, call (800) 8966-SOLA
(7652) or visit the Solatube website at Solatube.com. Media inquiries may
be directed to (619) 291-1234.

Back to Light News Index

Home | Products | Gallery | Lighting Tips | FAQs | Customer Support
Download Center | Dealer Locator | Resources for Architects
Dealer Info | Light News | Media | Company | Contact

e-mail: info@solatube.com
Copyright 2003, Solatube internationat, Inc.

site by: Mind Grind
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Home EAQS Gallery Media Light News Company Contact

Products Light News

Resources for

Architects - ‘
There Ain't No Cure for

o i !
ase Studies Summertime Energy Blues

Downioad Center

Customer Service Electric Lights Are A Good Place To Start Cutting; Natural Lighting
Where To Buy Makes [t Easier

Dealer Info :

Lighting Tips The dog days of summer will soon be upon us. Temperatures will rise, and

along with them those hefty summertime energy bills.

Find Local Dealer
We all know how tough it is to keep energy bills in check during the year's

Solatub ’

& M?gc‘,’e gky"gm hottest months, when standing in front of an open refrigerator starts to seem
Solar Star like a really good idea. But, there are some things that can bé done around

Attic Fan the house to cut back on energy consumption without impacting your

comfort level.

A simple one can be taking a quick inventory of your daytime lighting
requirements. Many of us have those rooms that never seem to be bright
enough - the windowless bathroom, the North-facing kitchen, or that tree-
shaded den that feels like twilight even at h:gh noon. Turning on the electric
lights, and often keeping them on all day, is usually seen as the only option;
after all, you need to be able to live in those spaces. But you may be
surpnsed how much those lights are costing you over the Iong haul. it has
been estimated that one-quarter of the annual electricity use in the United
States can be attributed to lighting.

Take one step outside and you'll see the potential for energy savings is right
above your nose - the sun. There's more than enough free sunfight to go
around, particularly in the summer months when the days are longer and
the skies are clearer. Harnessing that sunlight and using it or high-quality,
efficient interior lighting has never been easier and more financially feasible.

The newest generation of skylights from Solatube International Inc. makes
opening your home to more natural light quick and painless. Available in
10", 14" and 21" units, Solatubes can be installed by a professional in about
the time it takes to watch a re-run movie on cable and may even cost less
than the repa;rman wants to fix the fridge you overheated.

Here's how it works: Solatube uses a unique reflective system to capture
both direct and ambient light on the rooftop of the home. This light is then
directed down a highly reflective tube to a diffuser at ceiling level.

The revolutionary design allows the product to provide exceptional natural
lighting even on cloudy days, in the winter months, and in the early morning
and late afternoons when the sun is fow on the horizon. That means extra
daylight each and every day, regardless of the time of year or the weather
outside. So, your naturally-fit home won't fade when summer ends.

Anocther major concern for anyone who has ever owned a traditional box

TAteANIANNAN
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skylight is the heat gain factor. After all, you don't want to be pumping your
home full of expensive air conditioning if the area under the skylight is
melting like pina colada sun-block on a sandy California beach.

Solatube’s energy efficient, sealed design ensures the minimum amount of
heat loss or gain between interior and outdoor environments. So, you're A/IC
won't work have to work overtime to compensate and the energy savings of
retiring those daytime electric lights are all yours to enjoy!

For more information on Solatube tubula:r skylights, call (800) 966-SOLA
(7652} or visit the Solatube website at Solatube.com. Media inquiries may
be directed to (619) 291-1234.

Back to Light News Index

Home i PfodUctg | Gallery | Lightihg Tips | FAQs | Customer Support
Download Center | Dealer Locator | Resources for Architects
Dealer Info | Light News | Media | Company | Contact

e-mail: info@solatube com _
Qopyright‘ 2003, Solatube International, Inc.

site by: Mind Grind
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Home FAQs Gallery Media Light News Company Contact
Products Light News

Resources for ’

Architeécts

Savings For

ase Studies Commerc:al Buildings

Download Center

Customer Service Natural Lighting Helps Boost Bottom Line By Shrinking Energy Bills
Where To Buy '

Deater Info - Thomas Edison may have changed the world with the invention of the
Lightinig Tips electric light bulb, but that doesn’t mean we can't work backwards. After all,

sometimes you can't improve on the perfection of nature.

Find Local Dealer L - - 4 '
Daylight is arguably the highest quality light source. It presents the truest .

Solatub . 27 e : ; .
® M?r:c:’e gky"ght color rendition. It is less straining on the eyes. it has been linked with

Solar Star improved mental and physical health and even enhanced productivity. But,
& Attic Fan let's not forget the best part - it's free.

Using natural lighting techniques - or daylighting - in commerdial buildings is
not an original concept. However, creative, high-tech approaches are
making the process more effective than ever, as well as more economical
and convenient to implement.

With so many daylighting optuons available, businesses are reconsidering
how they light their facilities. The commercial building industry is
reevaluating options for its clients. Staggering energy figures are coming to
light from intelligently planned daylighting projects, and the potential savings
are impossible for anyone to ignore.

Consider the facts:

e According to the U.S. Department of Energy, artificial lighting
accounts for as much as 40 to 50 percent of the energy consumption
of commercial and institutional buildings.

» The U.S. Green But!dlng Courngil reports that well-designed
dayhg ’fmg can're 6 Tightingt y 500 80 percent

e Lockheed Martin reported a 75 percent reduction in its electricity
costs {approximately $500,000 annually) after daylighting its
Sunnyvale, Calif., facility.

e Researchers at the Lawrence Berkeley National Laboratory reported
that a dayhghtmg retrofit at the Palm Springs Chamber of Commerce
resulted in a 47 percent reduction in annual electncrty consumption.

s A Pacific Gas & Electric Company- dayhghtmg pro;ect ata-

McDonald s restaurant reduced energy use in the dxnmg and lobby
areas by 30 t6 40 percent.

» According to the California Public.Utilities Commission, an average

grocery store could save about $16 000 per year: (or 32 cents per

typlcal school could séve $7. 5
foot) and an industrial building could save abouf 12 cents: per square

foot.
o INC Bank in the Netherlands reported that its new headquarters
(designed to favor natural lighting) used 92 percent less energy than
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an adjacent bank constructed at the same time, saving the bank $2.9
million a year.

Modern Daylighting Tools

Solatube Internhational inc., the innovator of the tubular skylight product
which has been used in residential applications.for more than a decade,
recently launched its SolaMastere Series, a whole new line of tubular
skylights ideally suited for commercial interiors.

As a simple, cost-effective alternative to traditional box skylights, these
compact units measure just 21" in diameter and feature a square ceiling
diffuser that integrates into-any office celhng configuration. As with all
Solatube products, the compact, adjustable tubing fits around ceiling
plenum obstructions, and in most cases, no’ structural modifications are
needed. The modular design provides flexibility for building owners and
easily reconfigures'to accommodate future interior fayout changes

The Proof Is In The Savings

At Solatube Intemational’s headquarters in Vista; Calif., a retrofit to include
the company's 21" units resulted in an 86.1 percent reduction in lighting
costs for the daylit portion of the office and a 68.2 percent reduction for the
warehouse area. ’

For mare information on Solatube tubular skylights, call (800) 966-SOLA
(7652) or visit the Solatube website at Solatube.com. Media inquiries may
be directed to (619) 291-1234.

Back to Light News [ndex

Home | Products | Gallery | Lighting Tips | FAQs | Customer Support
Download Center | Dealer Locator | Resources for Architects
Dealer Info | Light News | Media | Company | Contact

e-mail: info@solatube.com
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ACgsé'Stu Jies Natural Light Provides Key Marketing Advantages for Buildings

Pownload Center Daylit Spaces Command Higher Rates, Lease Faster,

‘fcus'é?'ﬁe‘r Service Attract and Keep Tenants Longer

Wheie To Buy
- Dealer Info Property owners and managers have a tremendous. marketmg advantage
Lighting Tips lurking right under their noses - or rather, right above theirheads. it's the

power of daylight.

Find Local Dealer : . 5
' Studies show that natural light has all kinds of benefits in commercial

 Solatube
@ Miracle Skynght spaces - including dramatically reduced energy costs, improved worker
Solar Star productivity, decreased absenteeism, higher employee morale and job
L] Attic-Fan satisfaction, and improved mental and physical health. The list goes on and
: on,

While bright, naturally lit interiors are more attractive visually, they also can
be appealing from a purely financial perspective as well.

Industry experts offer compelling evidence that buildings which maximize
natural lighting technique lease or sell faster and for a higher price tag.
Additionally, because daylit buildings are more energy-efficient and
comfortable, tenants tend to stay in them longer. Marketing these buildings
becomes that much simpler.

Consider the facts:

can result in 10 t 2"0 percenf
use only artificial lights.

e According to the U.S. Department of Energy, artificial lighting
accounts for as much as 40 to 50 percent of the energy consumption
of commercial and institutional buildings. The U.S. Green Building
Council reports that well-designed daylighting can reduce lighting
usage by 50 to 80 percent.

o According to Environmenital Design & Construction, eénergy-efficient
building design can significantly increase the value of a property.
Because the buildings cost less to operate and maintain, energy
savings can go directly to the bottom fine - the income of the
property. Capitalizing this increased income can add $5 to $6 per
square foot to the value of the building.

¢ According to the Housing and Building Technology Division of the
National Conference of States on Building Codes and Standards,
daylighting is one of the technologies that has the greatest impact on
occupant comfort, health and productivity. Because people are willing
to spend more for a comfortable building, owners can charge a
premium.

» According to a survey conducted by the Building Owners and
Managers Association and the Urban Land Institute in’ 1999 about .-
what office tenants wanit, oné:of the'top responées'Was more natural
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light.

e Energy User News reporis that quality daylighting systems offer
improved comfort, reduced operating costs and a stronger
connection to the outdoors, making them more marketable to tenants
and valuable to building owners. Daylit properties are hkely to rent
faster and for higher rates. Additionally, when the owner is ready to
sell the building, the investment in energy efficiency should bring
added resale value.

Modern Daylighting Tools

Solatube International Inc., the innovator of the tubular skylight product
which has been used in residential applications for more than:a'decade,
recently launched its SolaMastere Series, a whole new line of tubular
skylights ideally suited for commercial interiors.

As a simple, cost-effective alternative to traditional box skylights, these -
compact units measure just 21" in diameter and feature a square ceiling
diffuser that integrates into any office ceiling configuration. As with all
Solatube products; the: compact adjustable tubing fits around ceiling
plenum obstructions, and in most cases, no structural modifi cattons are
needed. The modular design provides flexibility for building owners and
easily reconfigures to accommodate future interior layout changes.

Adding natural light is a simple way to make any property more marketable.
The difference can be night and day.

For more information on Solatube tubular skylights, call (800} 966-SOLA
(7652) or visit the Solatube website at Solatube.com. Media inquiries may
be directed to (619) 291-1234.
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The HiLite Company Authrorized Dealer for Daylite Solar Tube and Daylite Skylite San Diego

A Natural Lighting Corporati

on

December 19, 2003 General Product lni

Home f

~ Giving you ...
Services The most advanced technology available ...
Products

o The highest quality light

Increased productivity

« Increased reliability

« The most cost effective energy efficient light source available
o Increased building value

The company and team committed to you...
HIGHEST QUALITY OF LIGHT...

Color - Color of light source is described by a combination of color temperature and
color rendering index

1. Color Temperature describes how warm or cool light source appears. A warm
color is a low number and a cool color is high

2. CRI - describes how accurately a light source renders colors. On a scale from
-100, the higher the number the more true we say it renders color.

Contrast -

1. The difference in brightness between an object and its surround
2. allows us to see depth

Benefits -
1. Color — Accurately represents marketing materials
2. Color — Accurately represents products
3. Contrast — Safety - allows changes in elevations (stairs) or finishes visible
4. Contrast - Visual pleasure — foreground and background are allowed equal
information
Back to top
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INCREASED PRODUCTIVITY...
Heschong Mahone Group dectares human productivity is dramatically affected by
natural light

1. Studies conducted for retail sales concluded “all other things being equal, an
average non-gky lit store in the chain would likely have 40% higher sales with
the addition of skylights, with a probable range between 31% - 49%" AND “
Employees in the half without daylighting continue to try to have their
departments move to the daylit side” v

2. Studies conducted for schools concluded “we found that students with the mos
daylighting in their classrooms progressed 20% faster on math tests and 26%
on reading tests in one year that those with the least.” ‘

Psychologists use “Light Boxes” as a prescription to treat-depression; stimulating
serotonin levels in the brain, resulting in mood elevation

ALL things being said about natural light lead to
PEOPLE JUST LIKE IT BETTER I}

Back to top
INCREASED RELIABILITY...

» Daylight is the most ancient and reliable source of light known.

o Harnessing daylight for internal purposes allows for our benefit of free light,
everyday.

« No changing bulbs, ballasts, or recalculated energy consumption due to a rate
hike.

Back to top
Energy Efficiency... Cost Efficiency...

» Reduced electric lighting consumption
¢ Reduced heating and cooling loads

e Reduced HVAC system size

e Reduced peak electric demand

« Reduced maintenance costs

Back to top

INCREASED BUILDING VALUE...
When you add these thing fogether
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e The highest qualify light

e Increased productivity

o Increased reliability

The most cost effective energy efficient light source available

Into one building it is likely to be far more interesting to an owner and a potential tena
resulting in higher square footage value.

i+ The HiLite Company
Authorized Representative for the DayLite Company
911 Scripps Avenue * Chula Vista, CA 91913
" TollFree: (866) 5-Hilite (544-5483) .
Logal Phone: (619) 656-1805 _ Fax: (619) 656-3688 *
Cell: (619) 742-1554  Email: info@TheHiLiteCompany.com
California State Contractors License No. 7,94782,

© 2003 The HiLite Company - San Diego, California 91913 Al rights reserved
San Diego Skylight Skylights Skylite Skylites Natural Light Daylighting. Difused Lighting San Diego Ca Califernia
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SunPipe® linked to global cooling?

Elgm IL (March 13, 2001) -- At a time when global warming is being recognized as a serious threat to
our climate, individuals often think they are powerless to do anything constructive to help alleviate the -
problem. "Not true," says Greg Miller, inventor of the SunPipe® and Owner of The Sun Plpe Company,
Inc. ,

"The b1bhca1 principal of good stewardship can have a greater impact than any other single : factor," ' says
Miller, "]ust like when the biblical principal of quarantine was used to control and ultimately end
Europe s black plague of the 1300's."

Global warming is the result of excessive pollution contaminating our atmosphere. Coal bumjng power
plant emissions are a major factor, and power plants are being requlred to produce energy in a cleaner
way. "However, power plants only exist to serve the energy demands of us, either in our private lives or
at work,"” says Miller. "Accordingly, we have the primary responsibility to control our energy demand
by being responsible for the manner in which we utilize energy."

"That's what good stewardship is all about," says Miller, "personal responsibility over those things we
have control of. It's not about me trying to change the world, or even to tell others how they should do
things. It's about me being responsible for what I do, not for what you do."

Consider our use of electricity. Electric lighting accounts for 25% of all energy produced in this country.
By using daylight to illuminate interior spaces, the maj ority of the electric lighting load could be
elithinated, according to Miller. "However, if daylighting is implemented improperly, it results in
excessive solar heat gain, and we accomplish nothing more than a transfer of energy use from 11ghtmg to
the air-conditioning system."

Miller's goal in introducing daylight pipes (also called solar tubes or tubular skylights) back in 1991 was
to replace electric lighting with daylighting without using traditional skylights. According to the
company, most skylights; a) eventually leak, b) let in huge amounts of heat (which drives up air-
conditioning energy use), ¢) are expensive to install (usually over $1000) and d) don't spread light
thioughout the room (often providing no more than a bright spot of light on the floor). Miller said that,
to be a success, his product would need to reverse all these negatives by; a) not being prone to leaks, b)
being thermally efficient, ¢) being simple and inexpensive to install and d) utilize a light diffuser to
diffuse daylight evenly throughout an interior space.” The result of Miller's efforts seems to be a very
simple yet effective product.
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SunPipe's snnplé"design,.

- A simple design, the highly reflective hollow tube is installed between the ceiling of a room and the roof
above it. Daylight shines into the solar tube above the roof and gets reflected down the tube to a light
diffuser mounted to the ceiling of the room below. According to Miller, when the daylight hits the -
diffuser; it glows with the equivalence of up to 900, 1500 or even 3000 watts worth of light dependmg
on the diameter of the tube (9", 13" and 21" respectively), the season, the time of day and the type of
day (ie. cloudy or overcast).

The Sun Pipe Company provided the following information to substantiate their claim that a single
SunPipe-13® can save over 600 pounds of CO2 emissions from a coal-burning power plant in as little as
one year.

Claim: One SunPipe-13 reduces power plant CO2 emissions by over 600 Lbs per year.

Statistic: 60% of all SunPipe-13's are installed into kitchens and typically replace the buming of 300
watts worth of incandescent lamps.

Assumptlon One Suanpe 13 replaces 300 watts worth of electric lamps for 5 hrs./day, 5 days/week.
Energy Savings Calculation:

300 Watts X 5 Hrs/day = 1,500 Watt Hrs/day

1500 X 5 days/wk = 7500 Watt Hrs./wk

7500 X 52 wks/yr. = 390,000 watt Hrs/YT. /1000 = 390 kWh/yr.
390 kWh/Yr. X 1.7 Lbs. CO2 / KwH = 663 Lbs CO2.

A) Coal Burning Plant: Polution  |{ Energy Saved || Bmissions Saved
Produced KwH/ Yr. Lbs./Yr./
) Lbs. / KwH SunPipe-13
Carbon dioxide 1.7 390 663
(Greenhouse) _
INitrogen oxides (Smog) || 0.0068 || 3% | 2652 |
[Sunfer dioxide (AcidRain) || 0013 [ 390 || 507 |
B) Nuclear Plant: Polution || Energy Saved || Emissions Saved
Produced KwH/Yr. Oz/Yr.
Oz /KwH |
Spent Fuel (low level waste 0.0012 390 0.468
not incl.)

TAININNAND
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The company claims to use 300 watts per hour energy savings per SunPipe® in the above example for
the sake of conservatism. They also claim that a SunPipe® can actually save over 1000 Lbs of CO2 and
- over 1 Oz of nuclear waste per yr, but they didn't want the data to appear too unbelievable. Evén at 600
Lbs/yr, multlply that by the thousands of SuDPIPBS sold since 1991 and the reduction in CO2 emissions
attributable to SunPipe® owners is impressive.

"Personal responsibility," says Miller, "means doing things the right way and not causing the release of
unnecessary pollutants into our eco system. The typlcal SunPipe costs $400 to $600 installed and will
prevent over 3 tons of CO2 from entering our air over the next 10 years: All this while prowdmg
healthy, natural interior illumination, far superior to any electric light in both color and intensity. It jllSt
makes good common sense to implement such technology.”

Mlller believes SunP1pe® merits becoming a standard component of residential and industrial
construction. And, since it reduces the rieed for electric lighting, it earns the distinctive role of being a
~ truly "anti-global warming” product or, as Miller calls it, a "Global Cooling” product.

For further information call them toll free at 1-800-844-4786
Back to SunPipe Home Page

Articles List
Global Cooling?
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Tubular Skylights - Solar Flair tubular skylights : FAQ Page 1 of 6

How does Solar Flair’s light output compare to electric lights or traditional skylights?

Light is measured in lamens and energy usage in watts. A standard 100 watt incandescent bulb produces
1200 humens. A 40-watt, 48-inch fluorescent tube produces 2300 lumens.

*The 10-inch Solar Flair produces up to 3750 lumens

* The 14-inch Solar Flair produces up to 6500 lumens

The 10 inch Solar Flair cotpares to a 2' x 2' skylight and the 14-inch compares to 2 2' x 4’ skylight.
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Solar Gains - Reaping the energy-saving and productivity-boosting benefits of daylighting

- Rotky Mountain institute: Approach to Energy
htipwww:buildings.com/Articles/detail.asp?ArticlelD=661

From the Earth - Geothermal heat pump systems challenge conventional ideas about HVAG
http/Avww.biiidings. com/Articles/detail.asp?ArticlelD=662 -

Solar Gains - - Reaping the energy-saving and productivity-boosting benefits of daylighting

htip:#fwww.buildings.comyArticles/detail.asp?ArticlelD=663 -

Building Diagnostics - Building automation systems function fi rst as diagnostic tools
hittp:/iwww. buildings.com/Articles/detail. aspVAmclelD*Gﬁl#

Energy.

hitp:/hwww.buildings.com/Articles/related. asp9offset—25&Amc!elD‘663&Category-Energy
Building Diagnostics - Buﬂdmg automation systems function first as diagnostic tools
'hﬁpjl\mww buildings.com/Articles/detail. asp?AmdelD-664

regina. ratford@buuldmgs com

mailto:regina raiford@buildings.com

Regina Raiford Babcock

http/fwww.buildings. com/Articles/, JAboutUs/employeedetailnew.asp?UserlD=6
"Terms-of Use"

http:/fwww. buildings .com/Misc/térmsofus.asp

Find this article at: _
http:/fwww.huildings.com/Articies/detall. asp?offset=268ArticlelD=663

Uncheck the box to remove the list of links referenced in the article.

Page 4 of 4
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Solatube Case Studieé Page 1 of 2

LATUE

‘T}HE MIRACLE SKYLIGHT *

. Case Studies > Commercial Solat
‘ Casg
Pro;ect Stater Bros. Res
¥ Cor

Building Type: Commercial/Retail

To print. Cﬁpk here or Select File and then Print from your browser's menu

Stater Bros, Markets, Inc. uses daylight to create an
innovative energy—efﬁcxent shopping env:ronment at -
their new grocery store in Chino Hills, California. The
effeclive use of daylight not only serves to fully -
displace the need for electric lighting during the .
majority of daylight hours throughout the year, but
also enhances the appearance of the products being
sold. it fruly creates a more natural and enjoyable
envlronment for both the patrons and staff.

Objective
Provide significant annual energy and operating cost
savings while also establishing a higher-quality retail
environment through effective daylight harvesting.

Products Used

SolaMaster® Series

164 — 21" Solatube Units with OptiView®
l.enses and 6-feet+ of tubing (530mm})

Solution

The Solatube tubular skylights are used to fully
daylight the entire 43,235 square~foot sales floor
{(including produce, pharmacy, and checkout aisles)
and back-of-house stocking spaces in the new Chino
Hills store.-Sophisticated panei-level photocontrols. -
provide multiple controlled lighting zones utilizing a
single photocell that is integrated into the Solatube
daylighting systemn. The abundant daylight from the
Solatube skylights accentuates the natural beauty of -
the high-quality produce and grocery products
available in the store. The Solatubes are artfully
placed to provide accent lighting for key architectural
details and to brighten the perimeter walls of the

§ SOLATUBE
“The tivck Skylghts

2210 Dak Ridpe Way
Vistz, CA §2083

Phone 760-597-4400
; store. Bax 750-599-5181
wwrsalinthe com
Testimonial

\ “The most exciting aspéct of this installation is that
.. the projected energy savings resulting from the Solatubes will cut our annual lighting energy costs by
' nearly half. In addition to saving energy, the Solatubes will keep the store lighted in the event of a
black-out situation, which is a real plus.”

Mike McCasland
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Property Development Manager
Stater Bros.

View this case study in PDF format

Case Studies: Residential | Commercial | Solatube Home

Solatube International, inc. © Copyright 2002
2210 Oak Ridge Way, Vista, CA 92083
Phone 760-597-4400 Fax 760-599-5181
www.solatube.com :

Home | Products | Gallery | Lighting Tips } FAQs | Customer Support
Download Center | Dealer Locator | Resources for Architects
Dealer Info'} Light News | Media | Company | Contact

e-mail: info@solatube.com
Copyright 2003, Solatube Intemational, inc.

site by: Mind Grind
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> Technology
'T Centralized Lighting Control

Allow automated control of lighting systems. Included in this technology are
simple time clocks, package programmable relay panels, and complete bmldmg
automation systems. This type of control is most often used with programming
schedules to light only areas that are ocoup1ed based on typical occupant
schedules and utilize wall switches or occupancy sensors to determine when
occupants are in a space at a non—typlcal time and allow adjustments to the
lighting accordingly. Increased savings are posmble by incorporating
photosensors with a centralized lighting control system to indicate when it is

: appropnate to decrease the lighting level in pcnmeter building areas. Energy
savings are maximized by integrating other systems such as security systems that
detect employee keycards and can turn on or off lighting in office areas
accordingly. Limitations include }ngh initial and maintenance costs and
compatibility of components. This technology is easiest to implement in new
construction, however retrofit is a possibility.

Estimated Energy Savings — kWh
Timers 10-20% of lighting energy, Building Automation systems with
photoelectric controls 20-30%

Assumptions include: Lights on for an average of 4200 hours, even though 3,956
o ) annual hours of operation (average of all commercial and industrial customers).

: 1.4 Watts per square foot, average lighting level in space to be controlled, 15%
savings on simple timer systems and 25% on more sophisticated building
automation and controls. Estimated savings averages 1.18 kWh per square foot
per year.

\
)

Summer Peak Savings
Assumes at least 90% of lighting on during peak times. Assume peak savings is
negligible.

Measure Life
12 years

Initial One-Time Cost
Simple time clocks are available for as little as $49.00 for an electronic 20A
programmable 7 day timer. Building automation systems can be in the hundred
thousands of dollars. The simple timeclock installed for $100 in a 150 square foot
office will only cost about $0.67/square foot. Large systems could cost several
dollars per square foot. This analysis assumes can average cost of $0.90 per
square foot.

Any Recurring Costs
Requires regular maintenance and adjustments in scheduling due to changes in
usage by occupants.



Suggested Incentive
We recommend a $.10/square foot assumption be used. Could consider adding to
incentives if systems create other opportunities for daylighting and/or multilevel

lighting.

Requirements
System should be automated and must consider occupant schedules and override

for safety.

Existing Energy Standards
There are currently no standards for this technology.

Source of Info
Lighting Research center ~“Controlling lighting with building automation
systems”, ACEEE Guide to Energy Efficient Commercial Equipment, FEMP



Contral Issues
By Alfred R. Borden IV, IALD

Reprinted courtesy of Consulting-Specifying Engineer, 05/01/2002.

It's safe to assume that most building owners would hot let water run freely throughout thelr facilities,. but
most people don't necessarily understand that lighting without effective controls amounts to the same
thing=a terrible- mess. On the other hand, a hghting system regulated by well-designed controls’is an
efficient, cost-effective component of a building's operating systems.

In fact, a control system can be the most effective means of maximizing the benefits of good hghtmg,
enablmg facrhty managers to use only as much energy as Is required.

)
i

Further, proper lighting controls can make a facility a friendlier place, as accessible, well-planned switches
and-dimmers give occupants options for creating the pattern and intensity of lighting that will make them’
most comfortable and productive.

Lighting control schemes, however, should always consider the impact on the people working In the space.
In other words, lighting controls that do not take into account user needs become more of a hindrance

than a help. Avoiding this kind of situation is the responsibility of the system designer and the building
operator. Consequently, controls must be accessuble and intelligible, as well as have reascnable local
overrides so people are not “left in the dark.”

No time like the present

Thie best time to make decisions about lighting controls in a facility is.right now. Undoubtedly, it-is much
easier to do so during a preliminary design phase, but it is never too late to harvest the savings and
operating benefits produced by properly applied lighting controls. The first step is to look at either how
lighting is currently being utilized, or will be used.

Typically, lighting is provided for occupant safety, comfort and convenience, as well as to help create a
building's image or identity. Each of these uses represents the beginning of a control strategy and the
building can be divided into areas or zones according to lighting usage. A snmple way to determine where
these divisions are Is to ask the following questions: Who will be using the area? What will they be doing
there? What time will they be there? And for how long?

Interior spaces can be categorized as follows:

Circulation areas-——corridors, stairs and lobbies.

Common facilities—dining areas, meeting rooms and fitness centers.
Support spaces—mechanical rooms and storage rooms.

Work areas—offices and laboratories.

2 8 & o

Similarly, exterior lighting can be divided into usage areas such as parking lots or garages; walkways and
building entry points; and landscape or accent lighting.

Next, consider that each area represents a different function. Some spaces contain areas that are
frequently occupied, some are rarely occupied and some—such as the offices, labs or meeting rooms—are
occupied only during specific hours. The activities performed in these areas vary, so it follows that their
lighting requirements will also vary. Consequently, the lighting for each area should operate according to a
schedule suited to its needs. Similarly, different intensities can be maintained throughout this schedule,
according to the activities they must support. ’




In control

Once divisions are established, the next step is to examine available products. In the simplest analysis,
lighting control systems come in two types: those that turn lights on and off, and those that vary
intensity. On/off controls come In various forms., The most comman types are: toggle switches, time
clocks, photocells; relays and contactors. Time clocks provide scheduled control of lighting loads, and
photocells react to changes in the ambient light level. Both continuously repeat their preset program of
operatxon-—bamng an equipment failure-—-without any additional input. Switches, relays and contactors
require an ocperator, either an individual who throws a switch or a control device--such as a
microprocessar, photocell or occupancy sensor—to make the contact.

An occupancy:sensor lighting controller is a light switch designed to detect motion within a space using..
either a field of .ultrasonic sound or infrared light. Sensor types are made with a variety of field shapes: and
orientations des:gned for different shapes -and sizes of rooms. Within the range of its field, an ultrasomc
sensor detects fine movements and can even “see” over hard surfaces, such as partitions in. restrooms

“and workstations ‘However, at the limits of this field such movements may not be detected. Also, an -
ultrasonic sensor can be fooled by air movement near a diffuser.

The other type, an infrared sensor, detects movement across the bands of light that it emits,
Consequently, it only detects large movements:within its line of sight. In all cases, infrared occupancy
sensar systems must be “tuned” after installation. This involves adjusting sensitivity and time delay
settings as is appropriate for the space. Most suppliers of occupancy sensors offer this post—lnstallatlon
service.

The spaces where occupancy sensors are most commonly.used are conference rooms, private offices and
restrooms. ‘Areas that are usually occupied, such as large open offices, produce less savings. In any casg,
end users will ultimately see savings in their facility's kilowatt-hour energy costs but not necessarily in
monthly peak kilowatt demand charges, because the sensors don't actually reduce the connected load of
the lighting system.

Another question the owner must answer is: who will be allowed access to the switch? This answer can be
determined by the lighting function. For example, safety lighting is too critical to be left to a human
operator, so some form of automatic control is best. However, since this lighting can be on for long
periods, the control strategy should include 8 method to limit its use. A timer or photo device can step
down the light intensity in a parking garage by energizing fewer fixtures during daylight hours. Then,
during periods of low usage, a timer, coupled with an occupancy sensor, can be used to drop off a portion
of the walkway lights, or keep corridor and stair lighting off when unoccupied.

At the office

Office lighting is a different issue, as provisions must be made for direct occupant controf. Although some
areas operate on a regular schedule, off-hour use is common. Therefore, strict time control of the lighting
is unacceptable. This is also true in common areas such as meeting rooms or reception areas. Toggle
switches are the typical solution, but occupancy sensors may be the best choice.

Another useful device in areas with incandescent lighting is a dimmer. In the past, dimmers were only
considered to be an amenity for high-end spaces. However, dimmers also offer an opportunity to conserve
power usage. Modern dimmers are electronic and use semiconductors to vary the fixture input voltage,
and hence light output. This also varies the amount of power served te the fixture and reduces operating
costs. Reducing voltage to an incandescent source also slows the deterioration of the lamp filament and
extends its life. Consequently, the total savings in kilowatt hours and famp replacement can be dramatic.
A 10% reduction below a lamp's rated line voltage will produce a nearly equal reduction in power
consumption and reduce the light output by approximately 30%. However, this will also extend the lamp
to nearly four times its rated life. Any space where incandescent lamps are used will benefit from dimmer
instailation.

Automated lighting




A programmable lighting controller interfaced with a building automation system (BAS) provides an
excellent means for saving energy. This contro} strategy divides the facility into functionat groups and
programs the system to turn lights on and off according to the normal occupancy schedule for each group.
Each lighting circuit is controlled by a relay that responds to the programmed directions. The controller
can be fitted for local override if people enter the area off hours, and can account for changes in each
area's schedule. The interface-to the BAS can be used to report-operating profiles and may offer the
opportunity to optimize HVAC usage in each building area. {Go to "Deep Links” at www.csemag.cony for a
case study illustrating this technology )

Another aspect of the lighting design, lighting circuits, should also be configured according to the control
strategy. Controlling lighting on a per-circuit basis is less costly, so separate dircuits should:serve: each
control. group. In other words, the cérridor lighting should not share a circuit with the offices, .Similarly,
walkway lights should not be on the same circuit as landscape lights. Each functional piece of the. facility
offers a different opportunity to control lighting use, but mixing the dircuiting may complicate a control
device's wiring or limit future options.

Setting the standard

The growth of computer networking has had a great infliience on lighting control systems. In the past,
each electronic lighting control system stood afone in a-building, especially when built by different
manufacturers. Thérefore, the conference room dimming system had no communication with the relay
systern that provided programmable on/off control of the office lighting. At best, they could both report
their status to a centralizéd BAS. However, this has changed because most control manufacturers have
started incbrporating two communication standards into their systems,

Almost 15 years ago, the United States Institute for Theater Technology (USITT) developed a standard
called DMX512~-a method for digital data transmission between control systems and dimmers. The
standard covers ‘electrical characteristics, data format, data protocol, and the design of cables.and
connectors. It also allows control systerns to talk to dimmers, relays and automated lights made by
different manufacturers. The other standard comes from the computer industry-—the R$232 data port.
This is the serial nine-pin connection that sits at the back of a computer. RS232 is a transmission protocol
that allows analog data communication between systems. Relay closures and sensor readings can ali be
translated into program instructions for the system so architectural control manufacturers can provide an
RS232 connection.

Theatrical control manufacturers use DMX512 and, increasingly, the top manufacturers can provide both
DMX512 and RS232. This means that it is possible to link all controls together and access each system
from another, or from a computer. This increases the flexibility and efficiency of all systems. For example,
the building automation computer can tell the relay system to turn on Preset Scene 4 in Conference Room
5 at 3 p.m. on Monday the 22nd. It can also make sure that all unnecessary lighting—including the
conference room dimming systems—are turned off at the end of the work day.

Most recently, lighting control companies and ballast manufacturers have been working with new protocols
that can provide digital control and monitor each lighting fixture in the building. Digital Addressable
Lighting Interface (DALI) was developed in Germany and has been promoted worldwide. Several
manufacturers have adopted DAL or similar standards as a means to provide a seamless interface
between the components of an integrated lighting system. For example, in a fully developed system, each
fluorescent lamp ballast is given a digital address. This means that each ballast can be accessed for on/off
control or dimming through a standard computer network interface. The whole system can be mastered
through a BAS and everyone in the building can control the lighting in their area through their own
computer. Each addressable device also reports its status to the operating computer. This means that
fixture locations are mapped in a building management system and tell the maintenance staff when they
need to be serviced. In éffect, lighting control becomes a building-wide system consideration, not just a
stand-alone or specialty application. ‘

At the same time, fully digital addressable lighting systems are not yet common and their cost and
complexity make them an intimidating rétrofit consideration. Very few companies provide all the
components—ballasts, dimming modules, network interfaces-—~that comprise a system, and integrating
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components made by different manufacturers is still not quite seamless. However, digitally addressable
systems are the future of lighting control.

Another recent innovation in lighting control technology—automated lighting fixtures—has enabled show-
lighting designers to add that extra visual thrill to their designs. Small motors with microprocessor
cornitrols let the designer program pans, tilts, color changes and moving projections into the fixture.

Until recently, using automated fixtures in a cormmercial: buﬂdmg has been difficult. The theatrical fixtures
have always required more tender loving caré than the typical building maintenance staff is prepared to
‘gfve But now several manufacturers offer-architectural versions of their automated fixtures, The fixture
"construction Is sturdier, and they are rated for. indoor and outdoor environments. Thelr programming is
sxmpler and more reliable, and they use’ Iong«hfe ‘metal halide lampis. The on- -board fixture programming
can be networked into the building system using a DMX512 protocol.

1t is doubtful, atleast in the foreseeable future, that automated lighting will bé commonplace in the
standard workmg environment. However, a few fixtures, properly placed, can create a dynami¢ identity for

a facility.

Once all the lighting control lSsues have been ldentlf‘ ed—visibility requirements, operating schedules, life-
cycle costs and user interfaces—end users can begm to-develop a control program that suits their needs
The hardware can be as simple as local wall sthches, or as complex as networked digital processors, but
the return in energy savings and user comfort can be rapid and lasting.
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Lrghtmg controls help to make commercial buildings more comfortable, productive, and
energy efficient. These controls can turn lights off when they are not needed or dim light
output so that no more light than necessary Is produced. The two functions can be
employed individually or in tandem to provide even greater benefits. The equipment
needed to achieve these functions ranges from simple timers to intricate electronic
dimming circuits.

The benefits of lighting controls can be significant. In one prominent example, Lockheed
Martin cut energy use by 75 percent after applying daylighting and dimmable fluorescents

) extensively at one of its buildings in Sunnyvale, California. Elsewhere, TRW installed

: occupancy sensors in 8,000 rooms at its Space and Defense Park campus in Redondo

Beach, California, and cut annual energy bills by $1.3 million. Overall, lighting controls
have been shown to reduce lighting energy consumption by 50 percent in existing
buildings and at least 35 percent in new construction. Lighting controls can also reduce
peak loads and provide a load-shedding capability.

What Are the Options?

ON-OFF CONTROLS

The simplest way to reduce lighting energy consumption is to turn the lights off when
they are not in use. All electric lights feature manual switches for that task, but these are
not used as often as they could be. To solve that problem, the lighting industry has
developed a variety of devices, including timers and occupancy sensors.

Occupancy sensors. Occupancy sensors are most effective in spaces with a constant
flow of foot traffic: for example, private offices, school classrooms, lecture halls,
auditoriums, warehouses, restrooms, and conference rooms. Occupancy sensors are less
likely to be effective in open-plan offices, where one or more people may be present

~ throughout the day, or in reception areas, lobbies, retail spaces, or hospital rooms.

Three types of occupancy sensors are available: passive infrared (PIR), ultrasonic, and
sensors that combine the two technologies.

PIR devices are the least expensive, most commonly used type of occupancy sensor. They
detect the heat emitted by occupants and are triggered by changes in infrared levels
when, for example, a person moves in or out of the sensor’s field of view. PIR sensors are
quite resistant to false triggering and are best used within a 15-foot radius.

' LI ' L moa an ot b i RaNinlolia YoVt
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Ultrasonic devices emit a high-frequency sound above decibel levels audible to humans
and animals,-and the sensors are programmed to detect a change in the frequency of the
reflected sound. They cover a larger area than PIR sensors and are more sensitive. They
are also more prone to false triggering, For example, ultrasonic sensors can be fooled by
air currents produced by a person running by a door, moving curtains, or the on-off
cycling of an HVAC system.

Hybrid devnces that incorporate both PIR and ultrasonic sensors are also available. These
take advantage of the PIR device's resistance to false triggering and the higher sensitivity
of the ultrasonic sensor.

More details are available in the Energy Advisor Qccupancy Sensors.

Timed switches. Timed switches operate based on either elapsed time after tnggermg or
on programmed schedules using clock time. Elapsed time switches, also called timer
sw;tches, typically fit into, or over, a standard wall switch box and allow occupants to turn
lights on for a period that is determined either by the occupant or by the installer (see
‘Figure 1). Lights go off at the end of that interval unless the cycle has been restarted by
the occupant or manually turned off sooner. Time intervals typically range from 10
minutes te 12 hours. Elapsed time switches are much simpler to specify than occupancy
sensors, are less prone to user maladjustment, and are low in cost.

Elapsed-time switches may be 4 B
mechanical or electronic. Mechanical Figure 1 ﬁlapsed-%imﬂ SWiﬁihEE‘fﬁf

units, typically set by the user, are [ighting contral

basically spring-wound kitchen Elapsed-time switches are an inexpensive

timers connected to a relay. These _ N
items are subject to mechanical means of controlling ights in irregularly
used spaces.

failures if used in high-traffic areas.
Time intervals on electronic switches
are typically set by the installer using
a hidden set screw. These electronic
devices look like conventional toggle
switches, so occupants are usually
unaware of the presence of the
device, which reduces vandalism and
theft. Eiapsed time switches are also
an easy, economical means of
complying with energy codes that Sprivig-wound switch  Paragon ET TheWmSmpﬁar’s
call for automatic lighting controls. electranic TS-200 electronic
toggle switch  push-button switch

Clock switches control lights by
turning them on and off at .
prearranged times, regardless of
occupancy. They are most useful in
locations where occupancy follows a well-defined pattern, such as a retail outlet. They are
typically placed in electric closets that house lighting power panels. These devices cost
relatively little to install and can control large loads with single sets of contactors.
Equipment may consist of mechanical devices-—with motors, springs, and relays—or
sophisticated electronic systems that handle several time schedules simultaneously..
Mechanical switches may require correction for daylight savings or after a power failure,
unless battery backup is available. However, battery backup can triple the price of a
mechanical clock switch, Electronic devices routinely include battery backup and can be
gasily programmed to adjust for shifts to and from daylight savings time or for holiday

Sources Parsgun Eleetia Conpa, Tha Wath Stapps )
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schedules.

The latest clock switch includes a 10-year lithium battery and the capability to receive.
time signals from the National Institute of Standards and Technology te keep clocks

" current: For fluorescent lighting, make sure that electronic switches do not use a triac
relay. Triacs may trickle a small amount of current to ballasts and lamps, even when they
are off, and may damage the lamps.

Energy management systems. An energy management system (EMS) performs the
same function for lighting as a clock switch; but with more sophistication and additional
features. A typical EMS is designed to handle a variety of loads, including HVAC, but pure
hghtmg management systems are also available. Systems are now becoming avaulable
that combine on-off and dimming capaballtles in an EMS.

A common EMS feature is a sweep mode that automatically cycles lights on or off, one
section or floor at a time, signaling occupants that fights will soon be shut off. Occupants
can then override the shutdown in their-area by pressing a local switch or by phoning in a
code to the EMS.

DIMMING CONTROLS

Dimming controls are usually used to match lighting levels with human needs and to save
energy. When combined with hght sensors, dimming controls can correct for dirt buildup
in fixtures and lamp lumen depreciation. Dimming controls are also used to modulate
lamp output to account for incoming daylight. Dimming may be accomplished in either a
step-wise or continuous fashion.

Step dimming. The most familiar form of step dimming is the three-way incandescent
lamp. For non-incandescent lamps; two means of step dimming are available: banks of
lamps may be put on different switching circuits, or ballasts designed specifically for step
dimming may be applied.

The first of these two methods is often referred to as bi-level switching, even though
more than two levels may actually be available. For example, in a system with three-lamp
fluorescent fixtures, one switch may operate the center lamp in each fixture, while
another operates the outer lamps. This arrangement makes three lighting levels possible
(one lamp, two lamps, or three lamps lit), yet the term bi-level is still often used to
describe such a system.

Step-dimming ballasts offer more light control and energy savings than nondimming
ballasts but cost less then the more versatile continuous dimming ballasts. They typically
offer two or three lighting levels. Step-dimming ballasts can be used with occupancy
sensors so that the sensors are able to dim the lamps rather than turn them off, which
can reduce on-off cycling-and extend lamp life. These units also offer a viable way to
reduce lighting levels during noncritical hours and to shed peak demand in common areas
such as corridors.

Step-dimming ballasts are especially useful for high-intensity discharge (HID) lamps. HID
lamps typically require long starting times, so they are not suited to being switched on
and off by occupancy sensors. Better results can be obtained by switching the lamps
between low power and full power.

Continuous dimming. Continuous dimming controls let users adjust lighting levels over
a wide range of lighting output. They offer far more flexibility than step dimming and are
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used in a wide variety of applications, including mood-setting and daylight dimming.
Dimming can be accomplished on all lamp types found in commercial buildings:
incandescent, fluorescent, and HID.

Incandescent lamps are the easiest to dim. The introduction of semiconductor-based
dimming controls for these lamps means that dimming is also accompanied by a reduction
in energy consumption. However, these dimmers cause the filament to run cooler,
reducing color temperature and making the lamp appear more yellow. In addition, power
does not vary linearly with light output, and lamp efficacy is reduced during dimming.
However, voltage is also reduced, which increases the life of standard incandescent lamps
but may reduce life in halogen bulbs.

Fluorescent lamps may be dimmed for two purposes: energy savings and architectural
effect. Energy-saving dimmers typically dim down to 20 percent, while archltectural
dimmers may reduce light levels to 1 percent.-or less. Unlike incandescent: d:mmlng,
fluorescent dimming does not extend lamp life, and long periods at very low light levels
may shorten life. Dimming ballasts are often used to reduce artificial light output -
whenever sunhght is available. In one test, dimming ballasts heiped cut peak demand by
almost 40 percent (see Figure 2). Dimming can also be used in load- -shedding -
strategies—better to have employees work under slightly lower light levels than be forced
to send them home becaduse of a power failure.

Dimming is accomplished through 4 v ’ . . Y
the use of either low-voltage control Figure 2: Power levels for dimming and

or power line control. Most ballasts aondimming systems
i are controlled by a separate, low- El ol e |
voltage circuit. This approach ".1 a t‘?‘m M’? Florida Sa!a_r Bn erg\z Center,
dimming cut average workday power

requires additional control wiring, but s s T Ll
the ballasts are compatible with a cansumption for lighting from 157 watts €W}

wide variety of dimming controls. For o 7TOW.
example, low-voltage controlled - Dirnming system: efsctronic divaming balfasts, opan

hallasts can easily be connected to parcabe froffer, spectlar eflector, 18 lamps
energy management systems that

offer 0- to 10-volt output channels. -~ Nondimming system: magnetic ballast, paintsd roffar,
Power line controlled ballasts can dim prismatic lens, T12 lamps

fluorescent lamps with standard
incandescent wall dimmers installed
directly on the line-voltage switch
leg—no extra wires necessary. The
ballasts are not compatible with all
dimmers, however, so ballast and
dimmer should be checked for
compatibility.

In recent years, it has become easier
to dim compact fluorescent lamps as
well as full-size fluorescents. New
screw-based, dimmable compact
fluorescent [amps (CFLs) provide
dimming capabilities down to the

3 range of 10 to 20 percent, and early B

reports claim that these products 4 3 5 9 12 15 18 21 4
work well with most existing Tirne {hours)
incandescent dimmers. These lamps

Pawar{watis)
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cost just a few U.S. dollars more
than standard CFLs. New hardwired CFL dimming products are coming to market as well,
providing opportunities of dimming lights to even lower levels.

Personal dimming controls that allow individuals to control light levels in their own work
areas are also becoming more widely available. Such dimming controls have been shown
to cut energy use and increase worker satisfaction levels.

‘HID dimming is more limited, because it is often accompanied by color shlftmg, reduced
color rendering index, increased flicker, adverse impact on lamp life, and. inadvertent
‘lamp shutdown during line voltage variations. New electronic dimming ballasts for metal
lamps promise to solve some of these problems and make HID dimming more feasible.

HID and fluorescent lights may also be dimmed with panel level controllers that lower
circuit voltage upstream of the ballasts. This approach is’ best applied in overlit sxtuatlons
with large banks of lights that are switched simultaneously, such as in retail stores,
supermarkets, and large, open-plan offices. Dimming levels are usually limited to 25
percent or less.

COMBINED SYSTEMS

Building operators can achieve the highest levels of energy savings through the

combination of dimming and on-off strategies. However, the total savings achieved by

|mplementang both strategies wiil be less than the sum of the savings gained by

implementation of each individual strategy. The reason for this is simple. Take for

example, a system that combines occupancy sensing and dimming. Dimming cannot save
} energy when occupancy sensors have already shut off a lamp, and the occupancy sensors

save less energy when they turn off lights that otherwise would have been dimmed.

Top of Page
How to Make the Best Choice

Select the type of control based on the usage of the space. Consider occupancy
sensors and timers if the space use is unpredictable. Typical examples might be
warehouse aisles and hotels or any space that is unoccupied, in an unpredictable fashion,
for more than 30 percent of the time. Consider timed switches if space use is predictable
and not part of a 24-hour operation. Photoswitches and timed switches work well for
exterior lighting used on facades, signs, and in parking areas. If daylight is available,
consider dimming ballasts with photosensors or multilevel switches. In spaces where
there is a need to vary light levels, either during the day or after hours, manual dimmers
or multilevel switching will work well.

Select the right type of control for the expected load profile. For a space with
predictable 9-to-5 work hours and limited weekend use, select controls that will reduce
peak demand. In that scenario, occupancy sensors and photosensors will help reduce
demand in tenant spaces, and timed switches can be used in public areas. In a facility
with extended hours of occupancy, occupancy sensors and manual dimming or multilevel
switching can help to reduce unpredictable use. In spaces that are always open, use
photosensors in conjunction with dimming ballasts to cut daytime energy use, and use
manual dimming and multilevel switching to cut energy use at night. Manual controls
work best in spaces such as gymnasiums or conference rooms that are lit for specific
events, Manual dimming and multilevel switching are the best energy-saving options in
those situations.

htitn/forarw ladwm com/enerovadwvicar/PA 40 himl 12/723/2003



Energy Advisor: Lighting Controls Page 6 of 6

Evaluate cost-effectiveness. Users will achieve varying levels of energy savings based
on the types of spaces in which they implement occupancy sensors, as shown in the table
for occupdncy sensors. More precise estimates require random surveys of occupant
patterns or the use of dataloggers to record current usage. For daylighting, actual scale
models or full-scale mockups are sometimes used to estimate the savings potential. Once
building operators estimate potential savings, they can use the incremental cost of the
controls to calculate a simple payback period.

Test system compatibility. All the components in a lighting control system—including
ballasts, controller, photocells, occupancy sensors, and switches—must be compatible.
Achieving this can be tricky when each item may come from a different' manufacturer. A
small-scale test will help sort out compatibility issues before a large installation is
specified.

Top of Pag’_e
What's on the Horizon?

Look for new products in the near future that incorporate the Digital Addressable Lighting
Interface (DALI). DALI is a digital communications standard that a growing number of
manufacturers are embracing. It is a nonproprietary standard that defines interfaces for
digital communication between a controller and the various electronic components of a
lighting system. The DALI concept was designed to close the gap between 0- to 10-volt
systems—which are low in cost but lack flexibility—and complex building management

i systems, which provide lots of functionality but require costly equipment and a high level

_ of system knowledge on the part of the user.

DALI supports the concept of individually addressable ballasts, which can be assigned to a
control group after installation. These ballasts transmit their individual, digitally encoded
identification number to a controller, which then assigns them to a control group and
communicates the group's dimming or on-off instructions. If the configuration of the
space changes, ballasts can easily be reassighed to another group without rewiring.

Top of Page

Index
Copyright 2002 - Platts, a unit of The McGraw-Hill Companies, Inc.
' All Rights Reserved
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Technology
Multilevel Lighting Control

Systems allow occupants or building control systems the ability to vary the amount of
lighting in a space using multilevel switching to create different lighting schemes based
on the task illumination requirements. Examples are: Conference rooms, auditoriums,
classrooms and other multipurpose rooms where lighting needs may be at different levels
for meetings, presentations, etc. Fluorescent fixtures with 3 lamps may be contain 2
ballasts to control inboard and outboard lamps to vary the amount of illumination
generated by the fixture. Occupants can operate fixtures at 3 levels — 1 lamp, 2 lamps or
all 3 lamps. Other examples are multiple fixture types, such as in a conference or
multimedia room where occupants may choose to operate perimeter lights, accent lights
or task lights separately from ambient lighting for multiple levels of lighting,

Another area where multilevel lighting might be used is in warehouse areas that are
frequently unoccupied or are illuminated by skylights. In this situation, lighting with
multilevel (high/low) capability can be switched to low output based on input from an
occupancy or daylight sensor. A consideration for multilevel HID is that in many cases,
the lamp loses efficacy at reduced power — for example at the high setting a 400W MH is
operating at 100% input wattage and 100% lamp lumens, but at 50% power the lamp
lumens are at approximately 23-30%. An option to operate lamps at 50% light level is
also available, but the energy savings are not as great (approx 30% energy reduction).

oo Estimated Energy Savings - kWh
Savings varies by application and user preferences. Classrooms can take advantage of
available daylight and switch lighting rows next to windows off to achieve savings
(approx. 20-30% at perimeter). Savings for HID bi-level can be estimated at
approximately 24% compared to single level HID fixtures. These savings are likely
optimistic compared to the universe of potential applications. Average savings is
estimated at 15%. Based on 4200 bumn hours per year savings should be about .9 kWh
per square foot.

Sumier Peak Savings
Assume peak demand impact is negligible.

Measure Life
12 years

Initial One-Time Cost
One time cost on new construction can be fairly minimal. Costs on retrofit will vary
significantly with sophistication of the project. Assume $1/square foot for lack of
substantial detail.

Any Recurring Costs
Commissioning to ensure proper performance of sensors if used.



Suggested Incentive v
Minimal incentive based on savings potential and applications. Assumed to be
$.05/square foot. Savings more reliable if multilevel lighting is part of a lighting
automation or controlled daylighting strategy.

Requirements
Should be used with daylight or occupancy sensors to automate and maximize savings.

Existing Energy Standards |

There are currently no Energy Star standards for this technology.

Source of Info
PG&E, LRC, manufacturer websites.
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We-used the measured energy data for each of the 30 offices to compute the average number of hours a
day that the occupants set their lights to 1/3, 2/3 and FULL light level. Only weekdays in which the
offices were substantially occupied are included in the sample. - The data for the seven month period
between May and December, 1998 is presented in the figure below. Note that while most occupants use
full lighting, four (13%) use mostly 2/3 lighting and seven (23%) use only 1/3. Thus the bi-level switches
are used effectively (i.e., the occupant call for less-than-full lighting) by a significant number of
occupants of this sample Even those occupants who primarily use full lighting sometimes use only one
switch for the entire day.

The inset pie chart shows the percentage of total lighting hours in this sample that the hghtmg was at the
different light levels. 45% of the lighting hours were at less than full lighting with 28% using only 1/3
lighting

Finally, we estimate the energy savings atiributable to the use of bi-level switching for this office sample.
The mean number of lighting hours per day is 9.1 hr/day. But there are only 6.9 hr/day of "full-
equivalent” lighting because a significant fraction of the total lighting hours is at reduced level. This
represents energy savings of 24%.

For more information, contact FMRubinstein@]bl.gov:

Francis Rubinstein

Lawrence Berkeley National Laboratory
Mail Stop 90-3111

Berkeley, CA 94720
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Multi-Level
H.LD.
Lighting

Energy Savings for HID Lighting through a multi-leve! control system. With
energy costs on the rise, there is a need for a better control of energy usage.
Efficient, well-designed lighting systems offer a tremendous opportunity to reduce
energy consumption while maintaining productivity. The KiloWatch system from
Lithonia Lighting combines the high efficiencies and energy savings of ngh

§ Intensity Discharge lighting with proven control technology, allowing you to have.
light when you need it...and save energy when you don't. KiloWatch
‘'systems can reduce lighting power cost by up to 40%

R Many environments are occupied only a portion of any given day. During the
balance of the time, only minimum lighting levels are required for safety. Ina
typical warehouse environment (applications similar to picture on the left),

: loading docks and shipping/receiving have the highest activity, but are contained
ina. smal! percentage of the fotal square footage. The balance of the warehouse usually contains aisles with
rack storage locations that may require occupancy only a couple of times a day. When there is no
occupancy in the aisles, the lighting level should not be a concern; therefore, use of a sensor system with a
50% power reduction will maximize energy savings. When a worker enters the space, KiloWatch
automatically switches the light level to full brightness, this leve! of illumination is only required possibly 20%
of the time. Then when worker leaves the space, KiloWaich switches the light level to low, possibly 80% of
the ime. The energy-saving KiloWatch system allows you to maintain a minimum lighting level at reduced
power consumption when areas are not in use, then gives almost instantaneous full lighting when re ired.

The expectations of a high school gymnasium (applications similar to picture on
the right) are no fonger just basketball, they are now multi-purpose facilities that
include gymnastics, wrestling and even baseball practice during the off season.
With the wide array of activities and more hours of operation, a multi-purpose
system is excellent for this changing environment. Physical education classes or
recreational basketball requires half the #ifumination that the varsity basketball
team wauld need to practice or for game play. A traditional lighting system would
be designed to the higher foot-candle requirement. This level of illumination is
only required possibly 30% of the time. The use of the KiloWatch system allows
the luminaire ta be switched to a 50% lumen reduction and still maintain the
proper lighting for other activities.

KiloWatch is the solution to providing proper lighting for the work environment while conserving energy and
saving money.

The simple design of KiloWalch permits easy installation and many years of energy-efficient operation. A
manually switched system places the control of light levels at your fingertips, while the second system
utilizes sensing devices. Motion detectors, photocells and other devices are incorporated to control the light
output automatically. Sensing devices allow for maximum energy savings.

» Typical manual applications include : general activity areas, institutional areas such as prisons,
family life centers, general offices, schools/gymnasiums and manufacturing facilities. This system
allows for high/low levels to be manually controlied from single or muitiple pole switches. A control
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component is used in conjunction with the system for lamp stabilization for a period of 15 minutes

when initially energized daily.

# Typical sensor applications include : Warehouse aisle lighting, shlpplng docks, storage areas,
refrigerated areas, parking garages, and airport baggage claim areas. This system incorporates the
use of infrared sensors which automatically switch the lighting from low level fo high level when
motion is detected and back to low when there is no occupancy. This return to fow delay function of
infrared motion sensor can be field adjusted from 1 to 20 minutes. A time delay of 15. minutes is built

into the sensor to allow for lamp stabilization at high when the system is initially energizeddaily.

Further information on the KiloWaich system and ordermg mformatlon see the KW Guide. A great
educational tool on ordering proper fixture and component nomenclature, plus details on manual
and sensor systems with RELOC modular wiring systems.

‘Pulse Start systems are compatible with KiloWaich, it is recommended taking advantage of Pulse Start
'systems where applicable for greatest energy savings. Please see Pulse Start Calculator for further
information. Pulse Start systems are designated in chart below WattagelSource with 2 SCWA ballast

Lithonia's KiloWatch dual-level system is designed around ease of mstallat:on simplistic operatlon and
proven technology.

Regardless of control method used, manual switch or sensor, the luminaire electrical components are
identical. . Lithonia uses standard ballast, capacitors, and when required, ignitors. The control is
accomplished by adding a second capacitor and switching it in or out of the circuit with-a 120V or 277V AC
control relay, installed in the luminaire, The control relay is part of the luminaire that is directly connected to
the wall switch in a manual system or the contro! sensor system by a separate 120V or 277V AC control
circuit.

In our-continual efforts for energy savings product we have added an integral sensor system (specification

sheet) designed to control a single HID fixture. The control is accomplished by adding & second capacitor
and switching it in or out of the circuit with a solid state control relay, installed in the luminaire. There is a
armored cable connected to the side of a pendent splice box on fixture that connects the relay to the sénsor,
which mounts to the reflector. No éxtra system wmng is needed for mstauatlon purposes. The mtegra!
sensor system will maximize the possible energy savings in a sensor application ,

For further information in regard to KiloWatch systems, such as
specifi catxon sheets-click here

Indoor HID Options and Accessories Application
_ Guide.
This guide shows which applications each of our options and
accessories are typically used in. (Word Document)

The KiloWatch calculator allows you to compare full power
output versus a 50% power output for various lamps (a 50%
Jumen output version is also available). To fully appreciate the energy savings potential of the KiloWatch
system, one must understand the energy consumption of a standard lighting system. Subtracting the energy
consumption of the KiloWatch system from a standard system reveals the total energy savings using the
KiloWatch multi-level lighting system. All inputted watts are based on the most recent published information
from ballast manufacture. Up to date details specific to input wattage should be verified with ballast
manufacture.

The KiloWalch Calculator Excel (Version '97) allows users to download program onto
computer, moreover calculates simple payback on estimated initial capital cost.

l
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Kilowatch Page 3 of 3

, Standard System Performance 50% Power Reduction at Low
. % Lamp
Wattage/Source v e n e S
Vattag / . Input Wattage % Lamp Lumens Input Wattag Performance

175 Metal Halide (CWA) 213 100% 115 35%

175 Metal Halide (SCWA) 220 100% 119 35%

250 Metal Halide (CWA) 205 100% 168 38%

[250 Metal Halide (SCWA) 238 100% 164 38%

1320 Metal Halide (SCWA) 370 100% 190 30%

1350 Metal Halide (SCWA) 400 100% 212 35%

400 Metal Halide (CWA) 458 100% 231 23%

400 Metal Halide {SCWA) 455 100% 234 30%

450 Metal Halide {SCWA) 506 100% 275 30%

1000 Metal Halide {CWA) 1080 100% . 542 : 28%
2(‘35&'[2!)9h Pressure Sodium 205 100% 173 23%

400 High Pressure Sodium

(CWA) 464 100% 198 22%

1000 High Pressure Sodium .

owa) ' 1100 100% 565 37%‘

_ Standard System Performance 50% Lumen Reduction at Low
, % Lamp
Wattage/S Cy t e gL
/att ge{ ource Input Wattage A Lamp Lumens Input Wattag Pérformance

175 Metal Halide (CWA) 213 ' 100% 158 50%

175 Metal Falide (SCWA) 220 100% 163 50%

250 Metal Halide (CWA) 295 100% 208 50%

250 Metal Hallde {SCWA) 288 100% 203 50%

320 Metal Halide (SCWA) a7o 100% 243 50%

1350 Metal Halide (SCWA) 400 100% 255 50%

400 Metal Halide (CWA) 458 100% 322 50%

400 Metal Halide (SCWA) 455 100% 312 50%

450 Metal Halide (SCWA) 506 100% 329 50%
1000 Metat Halide (CWA) 1080 100% 705 . 50%

250 High Pressure Sodium o,
(CWA) 295 100% 168 50%
4((:)&’ ;h)gh Pressure Sodium 464 100% 350 50%

g gs&f;igh Pressure Sodium 1100 100% 886 50%

Start Calculator
HeuityBrandsa Copyright © 2003 Acuity Lighting Group, Inc. | Comments | Updated 08/01/03
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Lighting controls: a new technology?
Gallina, Carla

Electrical Construction & Maintenance, Jul 1, 1965

Besides new lighting control products entering the marketplace, marketing efforts by these product
manufacturers are on the rise. ‘

After we squeeze every watt out of lamps, ballasts luminaries, and light levels, where else can energy
savings be found? The answer is literally at our ﬁnger tips: turn the lights OFF. With all of the .
development and attention paid to reducing energy in lighting systers, the fact still remains that
turning lights OFF is the most cost effective means of capital savings and energy conservation
available. However, doing so requires human activity that, like a weatherman, is not always reliable.

Switching strategies

! OK, so what are these lighting controls that are going to save owners energy dollars? Let's take a look
at the most simple: the snap switch. Snap switches (single pole, 3-way, and 4-way) can be used
individually to switch all of the lamps in a room, or they can be used in tandem to provide multi-level
switching control. Dual control lighting, designed in one of two ways, provides the opportunity to
reduce light levels and subsequently lighting energy loads in a space when full light output of the
lighting system is not required.

it #Zone switching allows control of luminiares in front room-back room, side-by-side, or

spemal task conﬁ gurations. The advantage of zone switching is most apparent in large spaces such as
multitask labs, open offices, multi-congregational sanctuaries, and multipurpose gymnasiums where
lighting can be switched off in the zones where tasks are not performed. The disadvantage of zone
switching is that it limits movement. Tasks cannot occur in more than one zone sequentially without
switching lights as an individual moves from one task zone to the next. .

pr - ,iﬁ.f :
advantage of spht switching 1s that hght levels can be reduced while still maintaining even hghtmg
throughout the room. Three levels of light (one lamp on, two lamps on, or all three lamps on) provide
considerable ﬂex1b111ty for daylight spaces or for spaces with tasks that require several different light
levels but do not require full range dimming. |

Split switching can also be incorporated into 2- and 4-lamp luminaire configurations. However, only
~two light levels can be achieved from these applications. In 4-lamp luminaries, the options are two

-/ lamps ON, or four lamps ON. Technically, you could switch all four lamps individually, providing four

light levels if that degree of flexibility is justified. However, ballasting and balancing the light output
may make this an undesirable choice. It may seem obvious, but it's important to note that 2-or 4-lamp
split switching can reduce the energy consumed by half when full light output is not required.

httn-lfsrmrss ermuwrsh ram/lmirracitec/macarinearticle aon?made=nrint&macarinearticrleid 12237003
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Compact fluorescent downlights have become a major player for 2-lamp switching schemes. While 2-
lamp electronic dimming ballasts for compact fluorescent lamps are becoming increasingly available
and in popular use, 2-lamp switching of downlights provides a cost effective alternative to dimming,
where full range dimming is not required.

In our designs, we use split switching almost exclusively in classrooms and of-rices where multiple
levels of lighting are typically required. We also use split switching in healthcare facilities with
overnight patient rooms. Corridors with high daytlme light levels can typically be reduced by half for
night time use. Sleeping patients and reduced caregiver activity make this a good energy saving
alternative with a very low initial cost. (See advanced lighting contro] strategies on page 57.)

" Dimming controls

The second most simplistic method of lighting control and energy savings is to turn the hghts down.
Control technologies are currently available to dim incandescent and dlscharge lamps. While dimming
is a very common practice for incandescent control, fluorescent dimming is beginning to be pursued -
seriously by several fluorescent ballast and control manufacturers You shouid note that while energy
can be saved in dimming systems, the energy saved by dimming incandescent lamps or discharge lamps
is not proportional (below 40%) to light level reductions; more light will be lost than energy saved. In
other words, the lumens-per-watt ratio (efficacy) of the system decreases as the energy consumptlon via
dimming decreases, but not at the same rate. (See [ILLUSTRATION FOR FIGURE 1 OMITTED] on
page 57 and [ILLUSTRATION FOR FIGURE 2 OMITTED].) In addition to system efficacy, the cost
effectiveness (i.e. energy saved per dollar spent for dimming discharge lamps) should be scrutinized
carefully where energy saving is the primary requirement for the space. Where full range dlmmmg is
required, the cost of dimming dxscharge lamps versus the cost of dimming incandescent lamps versus
meeting energy requirements is left to the professional judgment of the lighting specifier. In an
increasing number of cases, the choice is very difficult and should be evaluated very carefully.

Incandescent dimming. In spaces where incandescent lighting is appropriate, so are dimming controls.
Incandescent dimming, as simple as it is, is not without its technological changes. Early dimming
controls were variable resistors that, from an energy point of view, wasted as much energy as they
saved. Autotransformer (magnetic core and coil) dimmers replaced resistor technology by reducing
voltage to the lamp, thereby reducing the total energy required for operation. Solid state dimming,
typically found in today's applications, uses transistors or thyristors as switching elements to control the
power input to the lamp. Solid state dimming comes in many packages, from single pole dimmer
switches to larger multiscene preset contmis

While incandescent lightinig in spaces is severely limited by most energy codes, applications for its use
still exist. The primary, large-scale use of incandescent lighting is in performance and theological
spaces where changing light levels and limited audible noise is essential. Consider religious
sanctuaries, as an example. Often, they contain large voluminous spaces with ceilings at 30 ft or more
above a finished floor. Here, dimming controls are essential to the basic requirements of the space.

Energy codes aside, we typically design sanctuaries for 20% more light than recommended. The reason
is simple: the dimming systers (in most cases multiscene presets) are essential to the function of the
space and, therefore, will be specified with or without a high illuminance lighting design. By over
designing the light level, a 10% energy/dimming high-end cutoff can be programmed into the control
system. The high-end cutoff will not allow light levels to be switched higher than 90% of full lumen
output and can not be altered except by the facility lighting control manager. The 10% energy reduction
will reduce light level by 20% but increase lamp life by 300%. That means that the life of a quartz
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lamp, rated for 2000 hrs, will be extended to an average of 6000 hrs, which is significant for a space
that operates an average of 15 hrs per week and where relatively expensive lamps are difficult to

replace.

The dimming of discharge (fluorescent and high intensity discharge or HID) lamps is more complex
than dimming incandescent lamps. However, dimming controls for discharge lamps, and fluorescent
lamps in particular, have been available for quite some time. The dimming of discharge lamps requires
dimming ballasts working in conjunction with dimming controls.

Fluorescent lamp dimming. In the case of compact flnorescents, even the lamps must be spemﬁed
(four-pin instead of two-pin) pecifically to work with the dimming system.

The fluorescent lamp is a negative-resistive load that requires a ballast to control the electncal mput for
starting and maintaining operation. Dimming controls designed to reduce voltage mput, as in the case -
of incandescent dimming, will extinguish the arc in addition to reducing lamp life. =

F luorescent lamps can be dimmed from controls designed for standard magnetic ballasts, magneuc
dimming ballasts, and electronic dimming ballasts. Like a low voltage incandescent lighting System, a
fluorescent dimming control must be matched to the technology for which it is specified. Standard
magnetic fluorescent dimmers provide full range dimming to 40% of rated lumen output.

Magnetic dimming ballasts, available for only 30W and 40W lamps, can provide full range dimming to
10% of rated lumen output.

Electronic ballasts for dimming compact fluorescent lamps can provide full range dimming to 5% of
rated lumen output.

Electronic dimming ballasts for long fluorescent lamps can provide full range dimming to 1% of rated
lumen output. To date, only one manufacturer of long fluorescent dimming ballasts and controls offers
reliable full range dimming to 1% of rated lumen output. Several new manufacturers of fluorescent
dimming ballasts and controls have recently entered the market, and several more are expected to be on
the market by year end.

Fluorescent dimming to date is not a low cost specification item; it's not for every space and it's
certainly not for every budget. As noted above, only one low wattage electronic ballast has proven its
reliability in the market. Few would argue that the technology, reliability, and manufacturer's support is
worth the price if fluorescent lighting and dimming is appropriate for the space. Unlike incandescent
dimming, where the controls and luminaries are so inexpensive that over designing the light levels can
justify dimming both in energy savings and in maintenance, the initial and long term costs of
fluorescent dnnmmg must be carefully evaluated. Spaces where we have found justification for full
range fluorescent dimming are in medical exam rooms, conference rooms, and in daylight spaces where
lumsn maintenance and photocell controls are likely to be employed.

HID lamp dimming. While HID dimming controls are currently on the market, the technology is still
developing and the cost effectiveness of full range dimming remains questionable. HID dimming and
control systems must compensate for lamp sensitivities such as warm up time, color shift, and lumen

: degradation, which are standard operating issues. Because of warmup time, HID lamps are slow to
respond to dimming. Lag time from low illuminance to high illuminance can take as long as 10 min.
Instantaneous response can be attained by some dimming controls, but in a very limited ilhuninance
range.

httn*/fwww ecmweh com/microsited/maoazinearticle aan?maode=nrint&maocazinearticleid 12232003
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The color shift of HID lamps varies between lamp types. Low wattage, clear metal-halide (M-H) lamps
can begin a color shift to blue-green in the range of 80% of full lumen output. High wattage, clear, M-H
lamps will begin to shift at about 60%. High pressure sodium (HP.S) will begin a significant
monochromatic shift to yellow at about 50% of rated lumen output. Indeed, lamp manufacturers may
void the lamp warranty if the dimming and control systern specified is kiiown to threaten lamp life
and/or induce unrecoverable color shifts.

Multilevel switching, often referred to as "Hi/Lo," is another form of energy and illuminance control
for HID lamps. Typical systems will operate HID lamps at full light output and energy consumption
and at a reduced light output and energy consumption. The primary advantage to this type of system
lies in Jow traffic spaces where occupancy sensors can switch hghts to low to conserve energy when the
space is unoccupied. and switch them to high when a person arrives. Bi-level systems are also
appropnate for atriums, where photocells can be used to reduce the light level when a significant
hghnng contribution from daylight is present. We have used bi-level switching in multiuse high school
gymnasmms to meet energy codes and maintain high illuminance levels for competition basketball.

The most recent development by one of the oldest manufacturers of multilevel ballasts and controls is a
tri-level switching system.

Multilevel lighting controls suffer the same problems as full range dimming: Lamps switch from high
to low instantaneously, but switch back only to about 85% of full lumen output instantaneously. Also,
in a multilevel lighting system, lamps must always be started in the high mode; only after the lamps are
warmed up to full lumen ouiput can they be switched to low. The lamp takes between 5 and 10 min to
warm-up to full bright.

Most manufacturers limit noticeable color shift by designing multilevel systems that do.not allow the
low setting to be below the color shift point of the particular HID lamp. As with dimming ballasts and
controls, lamp manufacturers may void warranties on products that threaten lamp life and color.

Low voltage lighting

Low voltage lighting specifications for accent lighting are increasing due to the relatively low input
watts and high lumen output of the low voltage source (for example, a 50W halogen lamp rated for 950
lumens versus a common 50W A19 incandescent lamp rated for 750 lumens).

Low voltage lighting systems require low voltage dimmers and care must be taken to specify like
systems. There are two types of low voltage transformers and, as a result, there are two types of low .
voltage dimmers. A magnetic low voltage transformer is an inductive load,; it requires a dimmer that
sees an inductive load. An electronic low voltage transformer is a capacitive load; it requires a dimmer
that will see a capacitive load.

While line voltage lamps can be added to either system, the line voltage lamp, which is a resistive load,
must be placed ahead of either the magnetic or the electronic transformer in the system.

Intermediate control technologies
' Intermediate lighting controls include systems that incorporate timers or sensors to switch or dim lamps
without human action. These controls include time clock controls, occupancy sensors, and daylight

sensors. They can be used separately or in tandem in a space. Consider, for example, an office with
significant daylight and a mobile occupancy. Occupancy sensors and daylight sensors can be combined
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to switch the lights OFF if the daylight illuminance level exceeds a preset illuminance level. The
remaining lights can be switched OFF or ON by the occupancy sensor as people move through the
space. A time clock could also be added to this scene by switching OFF the power supply to the room
at a prescribed time. The primary disadvantage of this type of multisensor control is loss of control by
the occupants; however, this can be resolved with advanced controls.

Photocells and timers

Including photocells and timers in a lighting desxgn is an inexpensive way to ensure that lights are
turned OFF when they are not required. Timers can be used to switch the lights OFF over a full floor or
in an entire building before or after daily occupancy. Photocells will switch lights OFF if the daylight
component of the interior lighting is great enough and switch lights ON when the daylight subsides.

Photocel]s ‘The types of spaces most often designed with photocell controls are atriums and sun rooIms.
However, any space with concentrated daylight present throughout the day is a candidate. Consider, for
example, an office with predominantly east facing glazmg This space may not require electric lighting
during the morning hours, but may require electric light in the late afternoon.

Lumen maintenance system. Photocell technology combined with dimming technology provides
owners with an advanced lumen maintenance system, resulting in cost savings from reduced energy
and maintenance.

What's a lumen maintenance system? It's basically a system that takes into account the natural lumen
depreciation of a lamp, fluorescent lamps in particular. For example, if you assume a 30% loss due to
lamp lumen depréeciation, you can design a control system to account for this eventual loss. The initial
lumen output of the lamp will be reduced by 30% and energy will increase during the life of the lamp to
consistently maintain the 30% light loss. However, full energy will be consumed only at the end of
lamp life, when the lamp has reached its rated lumen depreciation. Therefore, a significant amount of
energy will be saved through out the life of the lamp, without a change in the light levels designed for
the space.

Occupancy sensors

There are three kinds of occupancy sénsors available: infrared, ultrasonic, and infrared/ultrasonic. They
may be wall or ceiling mounted as individual units, or they can be specified as integral to a lighting
switch. They are readily available from a variety of sources.

Occupancy sensors are notorious for switching lights OFF when rooms are occupied and switching
lights ON from motion that is extraneous to the room or occupancy.

Sensors have varying range capabilities in addition to sensing senstitivities. You should take care to
select the right product for any given space. You also should be careful to select the right application
for occupancy sensors. In spaces where fluorescent lamps are switched OFF and ON frequently, lamp
life may be significantly reduced. (Remember, lamp life is rated at 3-hr starts.) While the lamp will
gain usable life because it's switched OFF, you must decide if the OFF time will compensate for the

. reduced rated lamp life.

Occupancy sensors are best for small, infrequently used spaces such as rest rooms, conference rooms,
storage rooms, copy rooms, and private offices.
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A recent development in occupancy sensors is a personal occupancy sensor. This device (by one
manufacturer) provides a 15A power strip containing six receptacles. Four of the receptacles are tied to
a small personal motion sensing devise. When the sensor does not detect motion for a preset period of
time, the four receptacles shut down power until occupancy or motion is detected once again. Task
lights, radios, or video display terminals can be connected to the sensed receptacles while computers
and clocks can be connected to the unsensed receptacles.

Advanced lighting controls

The most advanced control systems used today combine the technologies already discussed with
microprocessors and low voltage relays to create some very powerful lighting controls.

The original low voltage systems started with momentary contact switches that controlled relays. By
adding motor masters to control whole banks of relays, an entire floor of lighting could be switched
OFF.

Now, an advanced lighting control can control each relay separately. The more relays employéd in the
system, the more control you have.

Advanced lighting control systems typically contain internal timeclock functions and can take input
from occupancy sensors, interior and exterior daylight sensors, and momentary contact switches. The
newest products will also take input from dimmers, which can oontrol line voltage and low voltage
incandescent lamps, fluorescent lamps, and hi/lo switching HIDs. The dimming and conirol adds a very
powerful dimension to advanced lighting control systems by replacing numercus components and
independent systems with one advanced control system.

While the concept of lighting controls is not new, the controls themselves are the next logical place to
look for developments in energy conservation. In addition to new lighting control products entering the
market place, marketing efforts by lighting control manufacturers are on the rise. However, the new
wave of control sophls’ucatlon is not without draw backs. Ballast and lamp manufacturers are faced
with the task of once again taking a closer look at technologies that can operate effectively with
switching, dimming, and other energy reducing controls for discharge lamps used today.

Carla Gallina is Senior Lighting Designer with Hammel Green & Abrahamson, Architects and
Engineers, Minneapolis, Minn.
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Advances in Technologies to be aware of:

Throughout the C/I Technology Assessment process for Cinergy the group that Morgan
Marketing Partners put together has discussed a variety of new technologies. We wanted
to share a bit more detail on some of these technologies as you look toward future
program changes and offerings.

Electronic ballasts for High wattage Metal Halide (320W PSMH, 350W PSMH and
400W):

Benefits include:

» Lower ballast losses compared to magnetic. (ex.400W Mag bal 60W loss, 320W
PSMH elect bal 20W loss) improves overall energy savings.

¢ Better lumen maintenance — even in PSMH (13-15%) need to be replaced less
often, better maintained light level means less fixtures needed to maintain light
levels.

¢ Dimmable down to 50% power/25% light output, multilevel capability
Eliminates ballast noise

T-8 Technologies

“Super” and "Premium" T8s are the new buzz words floating around the Northwest. What
exactly are these T8s? The basic definition is 3100 or higher initial lumens and 2915 or
greater mean lumens with a Color Rendering Index (CRI) of at least 85 and a rated life of
20,000 hours or greater.

GE-Starcoat HL, Osram/Sylvania-Octron 800 XPS and Philips-Advantage T8 are the
lamps from the major manufacturers that comply. As a quick comparison the 70 series
lamps produce around 84.5 mean lumens per watt, the 80 series lamps produce around
87.5 mean lumens per watt and the super/premium lamps produce around 92 mean
lumens per watt. This is a 9% increase in light output with the same wattage. The purpose
of using these lamps is to produce the most light per lamp with the least lumen
depreciation.

Some energy conservation organizations, such as the Energy Trust of Oregon
(www.energytrust.org), offer greater monetary incentives for using the Super/Premium
T8 systems over standard lamps.

Energy-Saving T8 lamps are designed to provide similar lighting performance to the full-
wattage lamp, but using a watt or two less energy per lamp. GE-Watt Miser Ultra,
Osram/Sylvania Supersaver and Philips Energy Advantage lamps use 28W-30W to
produce approximately 2900 lumens. Some of these lamps are intended exclusively for
use on instant-start ballasts and have less than 20,000 hours of rated life.

Long-Life T8 lamps are engincered to lower relamping costs by extending the rated burn
hours beyond the typical 20,000 hour level. Also, some new lamps are designed to






provide 20,000 hours of life whether the ballast is rapid start or instant start. Many
longer-life lamps are rated at 24,000 hours, and some are rated as high as 30,000 hours.

When you see a linear fluorescent lamp rated at higher burn hours make sure the rating is
based on a standard 3 hour operation cycle. Some less reputable lamp manufacturers
claim long life ratings, but base those claims on 10-, 12- or 24 hour burning cycles. The
industry standard for testing fluorescent lamp life uses a 3 hour operation cycle.

Dimmable Ballast

Dimmable ballasts have been available for linear fluorescent and compact fluorescent
lamps for several years and are beginning to drop in price substantially. Screw in
fluorescent lamps can typically be dimmed to 10%, and CFL &linear fluorescent ballasts
will allow dimming to 5% (Lutren advertises 1% for CFL ballasts). Controls for
individual occupants to control the lighting in their space via remote control are readily
available, but can be costly to install. Dimmable ballasts may still be as much as twice the
price of standard ballasts, but offer considerably more flexibility in design. Daylighting
controls and building management systems can be designed to take full advantage of
dimming capability to provide load shedding that may go virtually unnoticed, unlike
stepped dimming.

Development of Electronic HID ballasts has led to the ability to control exterior and
interior lighting in response to available daylight and occupancy. Holophane’s
Prismatron is advertised as having the capability of constant dimming to 25% light output
at 50% power (without step dimming or time delay at various levels).

Dimmable controls for LED are now emerging as more LED luminaires are developed
and new uses are discovered.

Use of LED strip-& channel lights in place of neon

A variety of strip and tube style LED lamps that are designed to replace neon light
sources in channel letters and decorative strip lighting with possible savings of 60-90%
are now available. Because of the monochromatic nature of LED light and the fact that
all lumens emerge at the front of the sign or channel (rather than 360 degrees as in neon),
there is very little wasted light - so by specifying the exact color of the strip,tube or
channel all light produced is transmitted. Rated life is up to 100,000 hours (red) and
LED’s operate efficiently at cold or hot temperatures (below 212 F). Another benefit to
LED strip lighting is durability, Neon is very customized and must be fabricated locally.
Many LED strip products can be pre-fabricated and shipped or be cut to fit on site.

e Applications include
o Retrofit of existing signs as well as new signs
o Decorative accent strip lighting — Indoor and Outdoor






Electroluminescent Lighting

This is actually an old technology, where light is produced, with very little heat, by
current passing through the material. It has been revived recently as new polymers and
other materials have developed to make it more cost effective than in the past. The
overall cost effectiveness may still be questionable.

Products such as light “wire” are concentrated in the automotive and novelty arena and
show some promise as accent lighting in commercial spaces, specifically hospitality and
restaurant applications to replace neon. Available in ribbon or wire configurations in a
variety of bright colors.

Flat Panel “Sheet” products are also being used in automotive, specifically for dashboard
lighting, and are also available in panel type configuration for use in back lighting
signage. This may also prove useful in medical applications for back lighting equipment
display panels and radiology films. Sylvania has a product called Planon that is marketed
to industrial and medical end uses for display applications. Lifetime is similar to LED,
roughly 100,000 hours, but indications are that it is not evolving as quickly as LED and is
more expensive to produce products that have similar applications.
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 How to Buy Energy-Efficient
- Industrial HID Luminaires

Why A gencies Should Buy Efficient Products

] | Execubve Order 13123 and FAR section 23.704 direct agencies to purchase prodicts in
Energy Efficiency and Renewable Energy the-tpper 25% of enerqy efficiency, including all models that qualiy for the EPA/DOE
Federal Energy Management Program ENERGY STAR® product labeling program.

| Agenmes that use these gu:deilnes Io buy efficient products can realize subsl:antzal -
opeiaMg cost savings and help prevent pollution.

m As the woild's largest consumer, the federal government can help “pull” the entire U S
market towardls greater energy efficiency, while saving taxpayer dollars.

Federal Supply Sources:

* Defense Logistics Agency (DLA)
Phone: (800) DLA-BULB
dscp103 dscp dla.mﬂ/g:/gmeml/bgh!lh!m

* General Services Admivistration (GSA) o . .7 Efffciency Recommendations
Phone: (817) 978-8640 Coe : : o -
www.Iss.gsa.gov 3 g i ncnrd ] i) T Eph

| Upward L Wattage | Closed Fixture (I{C).Lg :
o - Efficiency” Recommended ! Best Available

For More Information: e SRR 7y p—

¢ DOF’s Federal Energy Management Program 150 - 399
{FEMP) Help Desk and World Wide Web site 0% " 400 - 999
have - up-to-date information on epergy- > 1000
efficient federal procurement, including the ;
latest versions of these recommendations, | 150-399
Phone: (800) 363-3732 1% - 10% 400 999
www.cren.doe.gov/femp/procurement > 1000

*FEMP's Federal Lighting Guide and other 150 - 399
resources - provide helpful guidance on .
lighting projects. 1% - 20% 400-999
Phone: (800) 363-3732 >'7000
www.eren.doe.goviemp/resources/ ..150-399
denetl _ > 20% 400- 999

* National Electrical Manufacturers -

Association (NEMA) publishes Standards z 1000
Publication ~ LE-3B,  Procedure  for o
Determining Luminaire Efficacy Ratings for ; 150 - 399
High  Intensi Discharge  Industrial

Lufm‘qaims, as ?:/ell as othe:ginfqhnaﬁon on 0% 466 -5 39
industrial lighting. ) 2 1000
Phone: (800) 854-7179 150 - 399
WersRema.ong . 1% - 10% 400 - 999

¢ Green Seal’s July, 2000 “Choose Green S 000
Report” provides valuable information on ; -
sclecting HID luiminaires. 150 - 399
Phone: (202) 872-6400 11% - 20% 400 - 999
www.greenseal.org > 1000

* iuminating Engineering Society of North -

America (IESNA) publishes guidelines and . 150-399
other information on industrial Tighting, >20% 400 - 939
Phone: (212) 248-5000 > 1000

www.iesna org

*Lawrence Berkeley National Laboratory
provided supporting analysis for this
recommendation, b) LER, or fuminaire efficacy rating, describes the efficiency of a luminaire interms of rated light output (in fumens) per
Phone: (202) 646-7950 watt of electricity use. A lumen is a standard measure of light output.

a) Upward efficiency is the portion of light directed up. Both high-bay and low-bay luminaires are available with opaque
reflectors, which direct all or most of the light downward, and with transparent refractors, which direct some light up.
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The federal supply sources for HID (high intensity discharge) luminaires are the Defense
Logistics Agency (DLA) and the General Services Administration (GSA). DLA sells HID
luminaires through its Energy Efficient Lighting catalog, available on its Web site. GSA offers
thern on Schedule 62-11, as well as through its on-line shopping network, GS4 Advantage!
Select or specify models that meet the recommended LER for that luminaire type.

Buyers should select or specify himinaires with Luminaire Efficacy Ratings (I.ERs) that
meet the recommended levels, based on industry standard tests. However, the LER rating
may not be available for some manufacturers’ products If an LER rating is not available,
it can be estimated from other photometric data using this formula:

Total Rated Lamp Lumens X Ballast Factor X Luminaire E_ﬁiciency)

LER = :
( InpuiWatts

Rated lamp lumens, ballast factor, and luminaire efﬁcmncy (see “Definitions,” right) may
be found in manufacturers’ photometric reports and in some caialogs Many industrial
HID luminaires provide multiple socket positions to accommodate different lamps and
provide narrow or wide light distribution, Narrower light distribution tends to lower LER.

Two types of HID lamps are typically used in industrial applications: metal halide (MH)
lamps and high-pressure sodium (HPS) lamps HPS lamps generally have higher
efficiency and longer life, but usually do not provide as good color rendition as MH lamps.
HPS lamps are more commonly used at higher wattages. Mercury vapor and low-pressure
sodium (LPS) lamps are not commonly used in industrial applications because of their
poor color rendition. Mercury vapor lamps are much less efficient than other HIDs.

“Pulse-start” metal halide lamps and compatible energy-efficient ballasts provide both
reduced input watts (25% savings) and increased light output compared to standard MH
lamps, approaching the efficiency of HPS lamps. Pulse-start lJamps also provide much
faster re-strike times, improved color rendering and color stability, and longer lifetimes.

Capacitive switching with specml HID ballasts can provide bi-level lighting control for
use with occupancy sensors in warchouses, garages, or other areas with intermittent
occupancy. Because of the delay in re-strike time, it is generally not practical to shut off
HID lights completely except during extended periods of non-occupancy.

Industnal HID Lummalre Cost Effectmeness Example'

(CIosed leture HPS Lamp, 150 400 Watts, 1 10/ Upward Efﬂc.)

" Performance Base Model Recommended Level Best Ava:lable
Luminaire Efficacy Rating {LER) 40 64 78 )
Luminaire Light Oulput 11,800 lumens 15,700 lumens 13,300 lumens
Power Input 295 watts 245 walts 170 watts
Annual Energy Use 1060 kWh 880 kWh 610 kWh
Annual Energy Cost 364 $53 $37
i $670 $560 $390

Using the Cost-Effectiveness Table

In the example above, the luminaire at the Recommended Level, with an LER of 64, is
cost-effective if its price does not exceed the price of the Base Model by more than $110.
The Best Available luminaire, with a 78 LER, is cost-effective if its price does not exceed
the price of the Base Model by more than $280.

LT-6 PAGE 2

Where to Find
Energy-Efficient
Industrial HID
Luminaires

Definitions

Ballast Factor (BF) is the ratio
of the light ‘output -of lamp(s)
operated by a' ballast to. fhe
light output of the same Jamp(s}.
operated at rated current and
voltage.

Luminairé Efficiency (LE) is the
light outpus, in kumens, divided
by the total rated lamp lunens.
Buyer Tips
Technology
Options

Definitions

“Pulse-start” metal  halide

lamps use a special ignition
system that allows a faster “re-
strike” (light-up) time.

. Annual Energy Use is based on

3,600 operating hours per year.

Lifetime Energy Cost is the sum
of the discounted value of
annual energy costs based on
average usage and an assumed
lLaninaire life of 15 years. The
assumed électricity price is 6¢
per kWh. Future electricity
price trends and a discount
rate of 3.4% are based on
federal guidelines  (effective
from April, 2000 to March,
2001)
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National Lighting Collaborative

Order a free copy of NEMA Standards Publication LES

WHAT IS LER?

Manufacturers, distributors, specifiers, and lighting designers have a new tool to compare the
energy—effmency of fluorescent !ummalres The Luminaire Efficacy Rating, or LER, is part of a
voluntary program being implemented by the lighting industry. Watch for LER information on
product literature.

The ‘Energy Policy Act of 1992 (EPAct) called for a voluntary national testing and)information
program for "widely used luminaires with the potential for significant energy savings.” ‘
Responsibility for creation of the program was given to the lighting community: National Electrical
Manufacturers Association (NEMA), Amefican Lighting Association (ALA), and other interested
organizations. The U.S. Department of Energy's (DoE) role was to provide financial and technical
assistance, and to evaluate whether the program met EPAct’s objectives. If it did not, EPAct
prescribed government regulatory action.

Consensus-building has been a key element in the stakeholders' working group, the National
Lighting Collaborative (NLC). The Collaborative, established April 14, 1992, represents a broad
spectrum of opinion on lighting issues drawn from industry, government, designer, and energy
conservation member organizations. In the words of Ms. Christine Ervin, DoE's Assistant Secretary
for Energy Efficiency and Renewable Energy, "Voluntary partnerships such as those forged by the
Collaborative play an important role in helping America to become more energy efficient, to
achieve our environmental goals, and to stimulate sound economic growth."

The resulting program is based on NEMA Standards Publication No. LES, "Procedure for
Determining Luminaire Efficacy Ratings for Fluorescent Luminaires.” The program received
provisional approval from DoE on March 15, 1996. The program is expected to gain momentum as
more manufacturers test and rate their luminaires and publicize the results, and as designers and
specifiers use the LER information in their purchase decisions.

Currently, the program covers ten categories of fluorescent luminaires used in the commercial and
industrial sectors. Other luminaire types will be added to the information program as additional
NEMA standards are developed and reviewed by the Collaborative.

HOW IS "LER" CALCULATED?

LER is a single figure that expresses luminaire efficacy, the luminaire's light output divided by the
input power. The formula is:

LER = [ luminaire efficiency (EFF) x total rated lamp lumens (TLL) x ballast factor (BF)] divided by
[luminaire watts input]

Note that the effects of all components of the luminaire system are included in the LER. Simply
stated, this is simifar to the 'miles per galion’ rating for automobiles. "LER gets to the core of what
energy efficiency is all about -- to get more energy service using less energy,” says Francis
Rubenstein, Staff Scientist, Lawrence Berkeley Laboratory.
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The LE5 document specifies the major fluorescent luminaire categories covered and the standard
industry test procedures. 1t is recommended that luminaire testing and rating be performed with
F40TI2/ES lamps and energy- efficient magnetic ballasts, and F32T8 lamps with electronic ballasts
as well,

In addition to LER, LE5S also contains a calculation for the relative energy costs of each rated
luminaire. This estimates "cost of light,” the yearly lighting energy cost per 1000 lumens of light -
output using identical assumptions for operating hours and electricity price. Because application
and operating conditions vary widely, this number is intended for comparison purposes rather than
prediction of actual energy usage.

WHAT DOES "LER™ MEAN TO MANUFACTURERS?

Manufacturers have stated that using the new system will add competitive advantage to their
products and expect the testing and rating procedures to spread rapidly through the industry. LER
and cost ratings are being added to product literature and used as marketing tools. The LES
document contains a sample format for reporting LER to promote consistency throughout the
industry. Manufacturers are encouraged to communicate their progress in testing and rating . .
luminaires to NEMA. The U.S. Bureau of Census MA36L Current Industrial Report has been modified
beginning in 1995 to collect lurminaire shipment information as a partial means to evaluate the =
impact and use of the LER. Continued participation is encouraged to maintain the voluntary nature
of the program.

WHAT DOES "LER" MEAN TO SPECIFIERS?

The LER and the "cost of light" provide guidance on comparative energy-efficiency and costs of
fluorescent luminaire options. It can be added to specifications to ensure efficiency levels and used
to educate clients. LER should be used along with other application-specific criteria in selecting the
proper luminaire.

HOW DO WE USE "LER"?

Comparing the LER of two luminaires is not quite as simple as comparing two automobiles’ miles
per gallon ratings. LES distinguishes between the major categories of fluorescent luminaires. Each
rating contains a two letter code indicating source and product category, such as FL. "F" stands for
fluorescent and "L" represents the lensed product category. Only luminaires within a product
category should be compared. By the nature of their different applications, a lensed fixture and a
strip fixture (for example) would fali into different LER ranges.

HOLD A PLACE OF METRICS OF QUALITY

The International Association of Lighting Designers (IALD) and the Illuminating Engineering Society
of North America (IESNA) are working towards the development of numerical metrics for quality of
lighting. These metrics will someday be used as a tool to expand common practice in lighting
specification beyond the realm of the horizontal foot-candle. In the future, the LER will be
expanded to provide information on quality in addition to efficiency. In the meantime, LER should
be used to complement application criteria in fluorescent fuminaire selection. Used with common
sense and care, LER will be a powerful tool for bringing energy-efficiency into the complex equation
of lighting purchase and specification decisions.

ADDITIONAL INFORMATION ON THE LER PROGRAM:
Kyle Pitsor, Chair; National Lighting Collaborative, 1300 North 17th Street, Suite 1847, Rosslyn, VA

22209
Phone: 703-841-3274; Fax: 703-841-3374

htip://www . lightsearch.com/reference/nlc. himl 12/5/2003
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The key 1o understanding he dy am e
multifaceted value of. Dyna\/usicn is:
something catled “Iumcn maintcnan R
or the fampfbaltast system's abifityte™
mlmmlze iaght output deprecia

baliasts driving probe-start metal ha!!dc
lamps — typically experience a 50-60%
fall-off In light output.over the published
life of the [amp. This fall-off ‘can iead to
excessive maintenance costs.due to the need
for fraquent re-lamping, and Inefficient energy’ 0%
usage throughout the life of the system, ’

DynsVision changes the rules by delivering. .
a 30-500% Improvement In lumen malntedance guer these conventional systems
By maintaining higher light lévels across the entire pubhshed life.of the lamp; -
DynaVision systems defiver sxgmﬂcant value to the end user, in three key ways

E%fg;’q*ﬂ‘ Impmved Lumen Maintenance =

Most hghtmg systems are designed on-the-basis of mean
of averagc hght output of the lamp. For metal halide
lamps, thismearnlight outpit, as mcasurcd in lumens, is
defined at 40% of the lamp's rated life. Since most medium
wattage MH lamps are rated at'20,000 hours life, mean
lumens are-advertised at‘B,QOO Hours of lamp life.

Aslumens falt off after the 8,000 hr.design point, the
hghtmg level for many. apphcatmns may-became unac-
ceptable; rcsultmg I the ‘need for re-lamping significantly
prior to° rca:hm he 20 000 b mtcd fife.of the lamp.

Becausc of Dyna\fsxon s

1§ flat fumen dcprcdanon
chamc:cnst!c. {i.e bcttcr if -

ainténance), carly

Less Lamp Maintenance

re- lampmg is unnecessary, resulting i m a most cost-effective
lighting system. In the example below, consider identical
installations with 400 fixtures: one-with magnetic
valasts where lamps:are replaced at 12,000 hours, and

a second where famp life is extended to 18,000 hours

with’ Dyna\fsmn

in this example, DynaVision would save on.average $10 per
fixture, per year, justin reduced maintenance:costsl:-The
assumpuon was miade that equal number of fixtures were
used. Nextconsider.the total consequences. of producing

* more light, longer, with fawer fixtures... and discover the

true advantagc of Dyna\fsmn alue Froposmon #2..

ve‘ﬁtibna}‘Mag’ nc’tiE’Ru!sc;Stai't ~D\/ﬁa\ﬂsion .

Number of fixtures

Annual bijen hailss -

P!us feviet fixtures. also have's dra?natm impact on both
energy and maintenance costs, feading. to significantly

© " lpwer-gveral¥ operating costs,
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Dimming Feature ‘ .
With 0-10V fnterface, the DynaVision™ et Jic ballasts I decordance with the requlrements of the HID-
offer the capabllity-to dim the famp by lowering the wattage ~-famp ,auacaaﬁa and NEMA the .._,.i%:m. feature
lamp, raducing engrgy consumption of the Hight fixture . includes a time delay 10 u__,ez.,,gn HiDJamp 1o

warm up for 15 minutes 2t full poie before Sm.,.
cqardisn:af thadeve

by up to S0%. This interface ¢an be used with elthera
commercialty avatlable G~10V dimming control, a 9-10¥ DC
power-supplyor with:s. swizh. AnGpen SWILEh, provides
full Jamp power anda'tl §
=10V s il ag
asrélays and oceupan

% Apotentiomster may.4ls 4
~“th potentiBme

DynaVision™ Electronic Ballast Specifications

Section i~ Physical ?u:,nnomn.a 28 The cectronic ballest output trequency to the lamps shafl be

higher than 100 kH to prevent acoustic resonance inside the

11 The g tronie batlast shall be full enciosed in an sluminL h
= hecimie v " " tamp arc tube-and to minlmize visible flicker.

nousing palnted white.
2.10 The elegtroni¢ ballast shatl be thermally protected to shut off

12 Thealiminum heusieg shall incluge 2 divided wiring compartment !
when agerating temperatures reach unacreptable fevels.

‘o separate the power leads from the cantral leads. All teads to be
color-coded.

-Section i} ~ Regulstory Reguiraments

mnnmns. H Z ,Vn,ﬂma«asann.mn_ﬂ._?md.gﬁ 3,3 The electronic battast shall meet the requirements of the Federal
3.1 The electonic baliast shall be multivoltage tapable and eperate « C lon fules and reg Titie 47 CFR
{from a ling voltegs range of 180 - 305 voits, 50/69 H.

part 18, for Non-Consumes egulpment.

2.2 The electronic ballast shall e Underwriters ..u_uo.uaanm,_cs

22" The electro! si ballast shall incorps rate 3 microprocessof contealier A
fecttonic R o ? e Listed.and-CSA Gertificd whese applicetle.

“to E%E,n?aanmscs starting and opertion of the HID lamp.

23 The electronic b

%._3:; current shall have Total Hagmenie

istorton THOLAE fess than 5% whea aperated at naminat line . Section Vi - Other
voltage ﬁoo&. 208, 230V, u.oms...nﬁs. 41 The eleatronic hallast shall not contaln polychlarinated Bipheny!

24 The balast shall tncorporate ¥ 0-10¥ dimming interface and {PCB's).
canteol the gimming E:m:.u: such that the RID famp i n:a..;a. 42 The electeonic baliast shall carry 2 theee-year warranty from the
tg warm up for fifteen minutes at full power before the tamp will date of manufacture for Yion-at an ambient of
be atiowed to dim, regardiess of the feyel of the ovs.x.u_mgu,_ 5% C or less and when uvﬂn.nn 25 » stand lone vamzn»

25 The balfast shali include 2 120V[250W auxillary output for stand-by {ieremotely fram 3 lighting fixture housing). When aperated ~
yzn\»%nmﬂ:w,@%é that shail include an integral conteel to tum within a lighting fixture houstng, 1ht same theeavyead wartanty
thie 3u ary lamp.on and off. The integral control shall Include 2 -shall apply for a manimum batlast case hat spot temperature of
za?%_n,w,?wzﬁ to keep the auxifiary Jamp-ap untll the HID 76* C of less.
lamp reaches S0 power- 43 -The manufacturer shaif have 3 Twenty-five year hlstory of progducing

2% The clectronic Ballast shall have 3 Power Factor greater than 0%, HID Jamp hattasts for the Horth Amencan market

27 The ,n._nn:oam taliast shall have 2 famp end-of-Kife detection and 44 The electronle baitast shall be produced in a factory certified to
“shutdbvn glecelt 150 9002 Quafity System Standards.

2.8, The electronic bailast sh: i-be Sound Rated A.

Instailation Notes
1. Red-Jead:must be connccted-to ceater téemingl of lamp.

¢ 7. Meins must be cycled after reglacing tamp.
Do not cannzey Ted of blue-itat to line neuteal. "

. 8. Batinst-output exceeds 100kH2. Suitable test equipment ls required
2. Setting precaution with triple-wattage featuce: Do not operate for messurement.
lower watiage lampon ballast which hasbeen set far operation y

of hightr wattage lamp. Shart lamp fife may resuit. 5. Batlast Is suitsble for recessed use. Do fiot insial insulntion above OF

within 37 of baflast sldes.
3, Ballast outpiat will shut off after 20 minutes maximum If lamp
does not suceessfully fonites Replace tamp and cycle mams to
restore output. \Whers to Messure the Ballast Hot Spot

& Use 40 K guise ated lampholder. Hat apolat forward screw foeatlan

5, Cannect red famp lead to 500V, 3.5KV or UL style 1452 wire.
B waacn,au:::sw..mﬁ;:ns ot exceeding 158, will requice tatat

output wite capagilance to e bélow 500 Enow»-umu. Special wiring
arrangement o7 low capacitance wire fi.c. rubber insulated 18 ANG

wite:cated 30 %Y or higher] may be required. Side Yiaw

Opltons}
junciion Box
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Prismatron Has Lower Watts Loss
Compared to Magnetic Ballasts

Tsmatron - Magnstlc . Prismstron !
- 350W Lam
T

pARATA U 0:460 Wt trop; s U W B0y V2 nominl 400w
=n».,.hav.:ostgﬁ.;uw-%ﬁmmﬁagiogg.

VR R PR T

Reduced Annual m:amm% mv.ﬁm:um

Energy Savings: . -
pkat anwal erincgy. mpenies for eqaknt. fghtng systemms Hhvsirate the hergy savings. when ishg the prismatron
haronk hakagt from Holophan,

PRISMATRON T ECHNOLOGY

HOLOPHANE®

{2

%ﬁ&?ﬁ%ﬁ:ﬁf

amp cutput 2 the readt of the

.ﬂﬁcﬁaﬁ%ga?s:ﬁma
tube. The photo on page 5
compares the condition of arc.

whes of lamps operdted on
magnetc ballasts versus: the.

Prismatron electronic bifast

¢ Contlnugus Difnmiing Op-
tion using Industry standard
Tow voltage controls-
prismatren. bahasls * . be
contiduously: difimable”down to
50%..of bimp. powes, When fult
Tght outpa i notrequirad, simbly
reduce power.to the ballast with
indusry standard 0-10:w0t DC
m%mwmamiﬁmﬁsg:%
reduce: enargy consumption,
Olmmable 10 .any value from
100% “power to 50% power,
Prigmatron comespondingly reduces
fight outpit from 100% of ful
light oo to 25% of ful fght
o Camsonly used devices
such as photocefts, wafbox
dimming, ocgupancy sensors and
programmable control systems
provide ‘the abity 1o taflor the
fghting system  for  Daylight
Harvesting™ and othef -enafgy
conservation programs, (see page
17

+ Resulting Energy Savings

The combination. of {ewer lumin-
sires {resuting from improved lamp
wmen depredation)- and lower
atiasts losses per bafast results in
u@agém.%savm&
ta other fighting $ysterns, Uniizatien
of optionat coritinuous dimming
an reduce enary cesumption
up fo .vm%oa% 50%. n 2
typical Tighting “system’ Prismatron
e save 35% 3 yeor In energy
costs compared “to a magnelic
ballast system: -

.,>§n~ﬁaén§9_§m. i

- HID Produet Management

HOLOPHANE® 4

I Prodhisy Margemaent Masaf Holide Procuces

Clevelord, Chio 44112
. Tel: 2162652440

P Fax: 206-2662310
Duter - Tanuary. 17, 2002

Holophane / GE
HID Electronic Ballast Systern

GE Lighting and Holophane have receatly juded tong term testing of GE Multi-Vapor iamps operating
on Holophane's Prismatron electronic ballasts aimed st verifylng system pesformance i typical metal

Based on the test reaults, GE Lighting {% pléascd mo“EB,o.caon hat the Basle
will be extended to cover standard, PulseAre and CMEH emps when operaied:
electronic ballast system devéloped by Holophane.

Specifically: e

+ Lamps & the Hol P ron dlectionic ballasts.are comp
operation similer (o standard M53 electromagnetioystoms . - R

.+ Comparshle life rating 15 standard M59 jectrothagnztic ballasts = 20,000 brs median {ife:for 11 howr

on, 1 hr.off cyeles { for g#?.ﬂ.,%,woboo E«,&ﬁnaﬂa& on & 120 hrs. onand Fhr, off |

S?Ems&suyﬁnwva E

cycle) SRR RIS o
+  Comparable color unifosmity and color quslity, liltjal aid over Jifa - .-
«  TempLumen depreciation le gr {mproved.on Holophane's Prisy k e b

+  For standard Multi-Vapor lamps
v, typical 65% on electromagnet]
« * .For PulieArc or stayBiright Jamps;
85%% va. typical 75% on cleotr

w1l be based an nominal lumen anﬁgu.magwa mS

Based on theextensive testing compl
-coverother wattages an the new Prf
‘basis, :

wev Holophane Prismatron eleceronlo ballast system.

Gustine J, Laoese

,Mz_umnus,wmm%&wmi o
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General
Comgplets luminaire shall be Holophane
catatog number
The standird single’ uminaire shal
conskt of two assemblies: one optical
and one ballast assembly.

The $tandard fandem. luminaire ‘shal
consit of four assestiblies; two optical
auemblles, a: midln' electrical assembly
and 3 satelite. electlcal: assembly .*
anneded by means’ of a0 MC type-
cale whp. Tt asembly sl

Undenwriter’s - Liborateriés, “nc.
sitable for damp:locations In »
of up 1o 40°C.. wminams shalt
rated in any -combinition of hook. cord”
and phug, hardawirad pendnt mount, of
Holoflee modular wiing system.

The extruded. alurhium: halast-housing
shal be protected by 3 seven stage
phosphate pretreatment followed by a
sprayed on polyester powder: paint,
cuted and baked on at 218°C. Thisfnish
shal exceed ASTM standard practice foc
hardness; humidity, Impact and salf speay
resistance: " AR ottrer hardwara shallbe
eithes pre-gabvanizad of Zine plated s&eel‘
for comosiory protecton.

The previred porcekin-endased lamp,
holder with comrosion resistant nickek
plated larip grip’ screw shell shall be
factory set. | When appicable the zinc
plated stest refiector support brackels
shalt provide for ful vertibtion. The
optical teflector may be fiekd attadhed to

the electical asembly to allow
instalation of the complete luminasre at
ons time.

Ballast Components..

- ~The:Prsmalon eiedmkbalm stidllbe:

ewammmamamdmm,
-pasks-of 2kein lmzcmmmdz, .
and kv ' common’ mode pef IEEE

C62.41,

The batast shall be capable of powerng
one: o two 400, 350,0r 320watt metal
Nwe«mxbemmm(haﬁdelamps
Lampwa:tage shaSmfva:ymomum

+05% for a.10% change infnpit e
vohags: A destfactorof 1.5 shalootbe
" eicmeded, . Lamps opemlng on-the

ba!aszsfwlbtwaramedbymelam

mufaaumrmde@ermmmm
lureos - 35 compired to. same. lamp
opaaﬁmmaneiedmn}agmncbaﬁm
Where 2pplcable, a mears of continuous
dimeming shat be 3 part of the bellast
system, Dimming contro is to be of the

common 0 - 10 wott DC, twa wire EC
protocel.  Dimening shall range from
100% down to no less than S0% of

- inpit”: power, Automatic  over

tampersure - protection shall  be
provided,  The ‘ballast shafl carry a
warranty of thres yea's when Installed in
2pphcations meeting the manufactrer’s

mﬂm; ophm shaft incde a "Hold
High" featurs that mamtains ful power

~'to famps.when starting up after loss of

power, After 320 minute delay, the lamp

o wﬂbbrawedwhspmmd?mmed
. scmng T‘I\zsisln:omp}/thhtamp

frianutacturer fecommendations regard-

‘ing stating lamps while dimmed and the

effect on [amp e

Optical Assembly

Glass optical  assembifes for the
Prigmation elactronic ballast shall consist
primary of Endure prismatic borusficate
glass. Glass ‘reflectors may, where

surfacé'by anodized alurriniam avers.
Where [feflectors are of aluminum
constction, rather than the boresiicate
glags,” reflectors shall be of 90%
- with  white  baked-on
polster powder paint finkh combined
spun-on dropped prismatic

”bomﬁgaxe glass refracior or high

{emperative, aaryic lers. {sea specific
optical selection:for more Information).

PRISMATRON  TECHNOLOGY

'HOLOPHANE®

The - Halpphane - Prismatron
Electronic Luminaire & the aaswer
for thase applications whee high
energy cost and- the need for
excebent limen maintenance e
the drbing concems: , Blectronic
baflasts, commook wsed in
fluorescent lighting systems, will
now. §ain acceptance n medium
warﬁge Matal Hatde packages.
Avaizble tor 320 wat, 350 walt
and 400 watl inswafitios, these
fomingires. are’ idedl for: Foht
Indistal, " commendal, retad and
edurziiona} applications.

Al of the oplcat famies shown
on pages 9-16 are available. with
the single or tardem Prismatren
ballast

Tandem tuminalm

Halophanes  affeing. of the
prismatron  electranic - baliast
technology Is avallable o efther
single o tandemn configuration. In
tandem assemblies “the Main

and  Satelite™  construction-
reduces  pipe - and wid’

requirements by half for rediced
instafiation . "costs.- ~ Modular

connectors are Used to quickly fink ¢

the two components: - These plg
in connedors simpiy Instaliation

and reduce bborccns M type -

cable & pn.wmd 10 the satelite
unit and simply -Flugs Mo the
main umit, Standad'15, 20, 25
and 30 ft. cable fangths are

‘HOLOPHANE®

Singls Luminalre

Holophane$ newest offering -of
tha Prismatron éedtm}c bafast
technology Is available in a stngla
configuration. it utiizes the same
proven hafast tedinology that has

been in place in the tandem,
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» Prismatic.glass
performance

@ Low maintenance
design for store
environments

® Whita corrosion
resistant paint blends
Into painted ceflings

o UL listed 40°C damp

PRISMATRON

POWERED

HOLOPHANE®

PrismAire® I Optics
Sohing the ilumination needs of
retad spaces i & very complex
process. The needs of the mtaller
to gve their stare the desired
ambience while highighting the
merchandise  requires  that
fuminaires be specifically designed
for qetallers,  First cost, low
maintenance, high  energy
effidency, and the correqt ighting
dstribution must be engneered
into the products that are wsed.
Simplidty of design must be
combined with manufacturing
capabifities that suppon store
apening schedules. Fast response
to ¢hanging store schedules and
requrements 5 necessary,
Prismiaire § combines Holophane$
four most pepular borosificate
glass reflectors with energy saving
ballasts that defiver rated wattage
to metal halide lamps.  The
standard configuration of the
havinaire is prewired with either 3
white cord and NEMA plug of
with Holofiex flexibla wiring
system. for -low instaflation <ost.
Sngle phasa and three phate
véiing i avallable.

A vatled choice of Fghting
dtributions are avallable for 400 -
320 watt metal haide lamps. A
wide amay of opons and
accessoaes are avelizble, Both
open huminaires with selfcleanng
dir flow -and endiased” reflector
units with  gasketad  glass
enclosures are available.

CentaGlo* Optics
When designing fighting for an
ndustrial facilty, there are many
considerations to cntend with.
‘The amount of light needed, the
location of tha fures, uniformity
raties,  upfight,  brightness,
horizontal and vertcal
ation levebs, and glare are some of
the considerations that snsure
quaality fghting.

ymin-

CentaGlo Juminajres address and
successully control af of thassues
mentioned above. For staters,
the CentaGlo optic is a combne
ation reflector top wih a refracter
botton.  This combination allows
the light 1o jeave the fxrure ot 2
high angle providing great vertical
{ootcangles and uniformiy ratios.
The upward Fghtirg companent
brightens the ceffing and reducss
shadoning. The rmiractor walls
evenly. distribute 3ght In 2
doanward direction -that mini-
mizes brightness while. the
reduced opening eliminates high
angle glare trom direct siewof the
lamp,

CentaGlokaminalres have distibu-
fions to sit 2 vide range.of
appfications. A symmetrical dist-
bution is wsed tor brger open
ateas and an asymmetrical dis-
tibution s available for marow
alsle ways. Eachi-are olfered in
vide of narow ditibutions. 1o
suit the mounting height and
desired fight levels., “This afows
CentaGlo luminaizes to makmize
the fight output for the appleation
i_&f providing 3 the benefits of
quatly fghting.

HOLOPHANE®

. m:mmamaag up/down
iight

. S & Exceptional vertical
‘and horlzantal
Humination

® Minimal direct and .
reflected glare

o Improved visual acuity
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holds the glass

reflector to create an

» Shotted sticket husk-

with steel rods that

authenticimage from
yasteryear

© Three sizes, many
shapes-and various
options allow for

t

image to.the design

4

alloring the ideal

heme

PGRL Optics

The PGRL seres s the original
frismatic Glass Reflector Lummaire.
This product’s “hertage can--be
traced 1o the beginning of
innovative Fghting solutions. The
ghttering  glass  reflector B
supported by steel cods attached
to a shtted socket husk This
design creates a timeless Image.

Alf units 30 be ordered with 3
wire guard on the battom of the
glass reflector. The large unit fs
avallable with two glass reflector
choices depending tpon desired
dimensions and light distributions.
This fixture can ako be ordered
with an aluminum of copper covet
gvet the prsmatic glass reflector.
Tha lager vetsions have 2 socket
husk and bottom fing made of
cast aluminum, Each is available
panted black, white, copper or
unfinished.

Eithey- the -ahuminum of copper
covers. accentuate the modem
industrial ook with the metals
timeless appeal. The fich copper
color emphasizes brass or copper
detall gleiments in any decox.

| PRISM

Enduralume* V
Optics

There are applications where the
conditions require an endosed
fxaure produdng effident, vade
spread Bghting distritealicns. The
gnduralume V fixture combines 2
white painted ‘highty reflecive
reflector with 3 spun on
borosificate  glass or  aayhic
retractor. The reflector? refractor
combination results In 2 dow
brightness appearance provding
an effident blend of hodzantal
and vertical ifuminatian.

The luminaire may be instafed in 3
wide variety of environments. 15
appearance and  ruggedness
permit it fo be equally at home in
commesadt as wokl a8 inchustrial
appkeations.

The Enduralume V luminare, vith
its endosed. opfics, i suited for
moderately dirty envireaments 25
well as dean areas, The hminzirz
wil provide Jong [fe and easy
mairitenange 23 requied by these
appheations.

The Endursiume fiture’s unigua
design- of. combining 3 - solid
reflector with @ prsmatic glass
refractor - results in high vertical
footcandies.

The Endurshame V luminare
provides maxmum. effidency for
almost-all design requirements. A

selection: of wattages afgwes the
mast effident systemtabe chosen
tor a spedfic spplication.

™

ATRON

® Tharmal shock
resistant prismatic
glass or 100% clear
acrylic refractor

° ;m«a.w.@. m».,n. white
polysster powder
palnt

& Cholca of factory set
lighting distributions

Prismatton-Powered Luminaires:ii:
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.ﬁw@wa Zmmw . Flgure 1 - Typleal Single
i 3 Configuration

® Supply conduit and
connector cable paraliel to
truss

Easlest layout, most flexibilty

*“Figure 2 - Typical Tandem
Configuration

L] ,noasnao_. cable paralel to
thuss

4 Pipa and wire savings versus
previous layous fewer supply
power runs)

N R

19 | HOLOPHANE®

g
HOLOPHANE

LEADER IN LIGHTING SOLUTIONS
An SAcullyBrands Company

Acuity Ughting Group, Inc.

114 Oskwood A, Mewark, OH 43955 /
Holophant Canad, e, 5040 Lashe Sireet, Sulte
208, Richnond Hif, OH 148 JM4 / Holophant
furope Limited, Bond Ave., Mitan Keynes MK1
156, fngland / Holophane, S.A de CV.
Apariado Fostal Ho, S8E, Navewpan de Aunvz.
53000 Eda, Je Mexko

Contaet your kal Holophane factary sales
repmentative for appicalion assstance, and
compitraided deign and conl studes for
siprmation on ather Holopham products and
sy, e the lnside Sabes Service Depsnment
¥ Me-345583L ' Canads cal 905207
5830 o [ 05-707-5425.

i&!!«-ﬂ@isggﬁgwf
Reiar 1o the Hokphane Emited.materist

igest, and & walable from our local Holophane
sales erprsertati. .
Visit aur welr site at wiwwholophans.com

3 Reulty Dehtieq Grdup, inc Proiedin USE
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port bracket,

Warranty

The 2 x 2 Series R Series Square Recessed Fixture soli:hy
C EW Lighting. irc., unless gtherwise specified, will-teiwa
ranted tobe free of defectsin materials-and Workianship up
der ol use and séivice for a period-of five (5) years fom
date of shipment, 175W-400W and'(3) years for:the elec:
tronic balfast 1T found to be defective by us, we will replace
"e pon-performing comporients

)

AN

10

LE.S. photomelrics available by e-mail or on disk

UISTED FOR RECESSED/DAMP LOCATONS

!

Lamp: 350W', Eoated MH/PS .L;mp: 350w Goated MH/PS
Lumens: 35,000 ‘ Luiiegs: 35,000 .
5. 10t 18 200 25 .. 5 w1y o2

~30° .

~35"
-40"

=45

B

A 35
T o —]
» T ~45" 1 ot -
9 Cell Louver 16 Cell Louver

TECHNICAL HOTUINE 1-800-242-5267




_ " i ryi Tobuild catalog numbers vefer to inside front cover
Recessed Fixture Order Information
Catalog Numbers'

Magnetic Ballast Electronic Ballast
Eamp . pen Rated Open Rated

24" Square
G+ig Mount

- RMVG217-(3) )

T RNVG515-(2) (b)‘ :

] ‘ “RMVG525-(2) ()
A00W KPS : ~RMIUBE40-{2) )

‘

{2)Voltage Suffi Key:idicat vohiage n space (2

Destription . .
* Magnetic Onty ) Maguetic Only
O 3 3 ' ]
1w N 2087 24N Wulti-tap
(b)Options: Indicate options in space (b} (Factory Instalied) . SUFERIX
Deseription” -~~~ . L . ®
High-2-Low™ (CWA Magnetic Only} W
Cutartz Option (Bectronic ETL Listed) 4]
9 Celt Louver 19
16 Cell Louver R &1

*Corsuft Customer Service or Your Local Sales Reg for contrel options for Electronic Ballast/See Pgs. 90-93

TECHNICAL HOTUNE 1-800-242-5267




Philips Lighting - The Light Site North America - Featured Products - Marathon - Dimma... Page 1 of 1

PRODUCT S
B Outdoor
fﬂ Household
# Specialty
“HTable Lamp
B Universal
E Dimmable

B OUR GUARANTEE
EISAVE MONEY

£ WHERE TO BUY
EYFACTS OF LIGHT

Contact Philips Lightlng
.1.800.55

Ideal for...

Sockets controlled by standard
incandescent dimmers,
photosensors, electronic timers,
motion detectors, or occupancy
Sensors

o Downlights

o Dimmable
Allows user control of light levels
down to 10%

» Super Long Life
Reduces maintenance costs with average rated life of 10,000 hours (
longer than incandescent lamps)

» No additional control wiring is required
Can be used with standard wall dimmers, photosensors, electronic ti
occupancy sensors

¢ Amalgam Technology
Provides stable light output over broad range of temperatures and oy
positions for indoor and outdoor applications——ideal for use in recessi

e Energy Savings
Saves up to 70% in electricity costs compared to incandescent lamp:

e Soft,White Light
Tri-chromatic phosphors provide light similar to soft white incandesc

» Medium Screw Base
Direct retrofit into existing icanscent applications

| ®2003 Koninklijke Philips Electronics N.V. All rights reserved, | Privacy policy |
| Philips | Access to and use of this Web Site is subject to these Terms of Use.}

hne Thoany Tiahtine nhiline rarm mamfontnra/marathan/dimmahle nhn 12/997/70N02
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Advance Transformer Ballast - Electronic Dimming Ballasts Mark 7 Solutions

FEATURES ARD BEIERITS B
CONTROLLARILTY B
COMPATIRILTY B

LINKS 70 ON-LINE ATLAS B

Page 1 of 1

Mark 7 0-10V ' full range operation, 120 through 277 voits at 50 or 60 Hz.
Dimming Ballast —
4-Wire Installation

Features and benefits include:

management and flexibility
» The most simplified connection system available

o Lamp end-of-life circuitry provides additional protection
» Advance reliability, backed by a full 5-year warranty

Use Mark 7 0-10V when you're looking for...

» Total lighting control
~ e Unlimited flexibility in lighting controls
« Building management systems compatibility
- Emergency lighting systems
- Cleaning schedules
» Energy management applications
- Daylight harvesting
- High/low occupancy and safety applications
- Places control in energy manager’s hands, not indlviduals
= Retail applications where skylights are utilized
« Remote controllability
- Internet-based control schemes

http://www.advancetransformer.com/dimmine/mark7 features.htmi

About the Mark 7™ 0-10V Dimmable Electronic Ballast

Designed to operate both linear fluorescent and 4-piy compact,ﬂuorescerit tamps,
family of controllable electronic ballasts satisfies the need for an affordable, flexib
dimming solution. Newer models provide operation for up to six lamp types fromi .
This flexibility is achieved through design breakthroughs, siich as Intéllivolt™, Ad:

« 100%-5% Full range continuous dimming for flexibility and energy efficiency
« Intellivolt™ operation {CFL only) from 120 through 277 volts @ 50 or 60 Hz for

« Programmed-start operation providing continuous flicker-free  dirnming

1272372003



http://www.advancetransfonner.com/dimintr/mark7
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Powcer Bonster -

L QDP Sarley
Controls Div. GOP Serles
< ODF Sries
00P Sariss
QDR Sertzs
ODP Swrtes
Mariin Contrats, Ine. 248528700
SN IMRSCY DL poi
Mymeh Corp. B12.450.4100 MRt
R RO HMPoox
2188203700 -
Nedight )
Sl et e
THstoK, fnc. 7702421922 PR LP-R-PWRPACK *

Gun .
.:a__:n...an. N

¢ - fwailsble
£00,222.0193 2 o
WHXIRTEP.LM ROM-IHG, ADM-2INC and ROM-INCSD
PRI 8TA90TIN. St iote B
S LN Enaehiel § PR Serts - Madels 00, DM, & UR
Blackbind 125440788 BEMO-MX-AS-H
o L ae GRESTRON. o B
ggaﬂ_‘am eeie . Craslty™ Lighting System.
Eitctronics 500.845.5533 Hark X Sysham sk
Int, Prolts Dimpmtng Systend-ad Varss-Pel
Lahigh Electric - § -610385.3386: - Soffatry’
Products Co. s ehighdimoem . § ACHL, Interfacs
Laviton Lighting B03.4045500 |- Laviton £-2000 Oimmar Systam
Contrpls Div, PRV DO Laviton M0S Olmmes Systsrn
Laviton 1 neriss ¢ Dimmer System
Lighting Controt & 323,225,000 o
'} Deslgn wirw byhdgeontiole £ont GR 4000 -
' 270.382.4200
Lhonla Controls o et o Synesgy Systam
2145535700
Martin Cantraly, Ine, e Starbright Olmming System .,
7702423922
Tatek, Ine. o . ACAL Jntatfacs

. 25..&
Websits

System Control Module Interface - Mar

ROO-DMA snd ROD-DWEG -

AMX Corp. 800,222,083 g ) i .
wweameeony RDM-INC, ROM-2ING snd ROM-IRC50
WRIETIN »
AVAS: ine. b -
Amsrica, inc. o PWA Series — Modals DD, DIM, & UN)
888,CRESTRON
Crestrop Efsctronl e
! o1, Ine. G Conire’ cgn_a @u:s .
Neight 218.028.3700 . Dirbct Wi §2£m 24VAC
serneRgil.am nas.‘! iz intertacs Z4VAG

Comyot” ® Phonet - N © ke :
) pﬂ_.snn._a. Walisite yslom Cantiol Hodule tnforfacy
ATLIBLIIA O
AVAB Ameries, Ine oy ; FWR Swries ~ DMXE
Blaciblrd 812.944.0793 BBIAOMN-AB-R
Electronics 503.545.5533 Mark X System Rack
Diverslfied, Inc. e, adlortine.cam Protita Dimming Systém and Verza-Fak Systam
Lahigh Eisctric 610.395.3386 Soltatrs Pax
Products fo www i eom ACR. Intarfacs
Laviton Lighting S12920.7711 Laviton £-2000 Olmmer System
Controfs Giv. 800.895.2276 Laviton MDS Dimmst Systam °
WWN RSN
Lghting Cortrol & 323.228.0000
Design W IGEIOROOTIE £02 BA 4000
Martin Carmots, toe, | 215835700 Starbright Dimming Systam
W mmosITLE
Nexight .. 2188233700 WRE with WRT 5731-84W o
o o WRB Wi WRT 577184
2184244323
Touch-Plate wam g sam MCD-4000
vanz-LightVHUg . 8154554400 DG wih FL-B0 {dighal) or 1436 {xnalog)
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LSD 14-2002

Guldelines on the Application 6f Difiming to High Infensity Discharge
Lamps

Preface
The exact performance of any high intensity dischargs (HID) dimming system or of the
famp on that ;ystcm is dependent upon the specific dimming Sircuitry cmployed with specific
ballasts and lamps. These guidelines are meant fo impart general information and considerations
in the design and application of such systems. Contact the manufacturers of the lamps and

a

ing systems for specifi dations. As there are few existing standards for the

dimming of HID lighting systems, it is recommended that the user, lighting designer or specifier
evaluate any new proposed combination of components as a system in o field test to ensure that
the combined performance of the system is acceptable.

Common Types of Lamp Dimming Syatems

Recently, thers has been increased interest in HID dimming circuits for energy
conservation applications. There are presently two types of famp dimming systems in common
use: (1) step-level or bi-lovel and (2) fine voitage.

The step-level systsm generally operates by switching capacitive or inductive impedance
into the ballast output to reduce the lamp current and therefore the lamp wattage. These systems
are often used in conjunction with occupancy detection systems, slthough many types of
switching controls are available. 1n a typical applica{ion, infrared or ultrasonic occupancy
songors are utilized to detoct motion In the controfled area. During the period in which maetion is
detected by the seasors, the lamps operate at rated wattage. With the sbsence of Jocal activity
over a certain period of time, a switching mechanism in the system reduces the famp power to &
predetormined wattage, generally not lower than 50 percent of rated lamp wattage.

Line voltage dimming clrcuits work by changing the primary voltage to the whole system
with a veriable voltage transformer, by electronically modifying mput voitage and current
waveforms (so-called “phase control™), by employing electronic low or high ftequency switching

, or by combinations of electronic and mechanical devices (so-called “hybrid systems™) to
modify the lamp power. All of these systems oan reducs Jamp wattage continuously. These

Page 4

LSD 14-2002

systems, however, have not been fully explored; and lamp power
control should generally be less than 50 percent of rated Jamp watts)
lamp dimming should be directed to individual lamp or controller tmanufacturers.

Ideal applications of these cnergy saving syatems include parking gamges, warchouses,
shipping docks, street lights, supermarkets, ball fields, factories, and security 1ight£ng. They are
also used in conjunction with daylight lighting systems ta conserve energy.

Issues, such as color shift and lamp performance, continually arise regarding the use of
HID lamps on dimming systems. NEMA Lamp Section members muke thess recornmendations

addressing dimming issues.

A General Statement

HID lamps are designed to keep the iamp. electrodes and discharge tubs wall operating
within & specific temperature range in order (o maintain the proper vapor phase concentrations of
discharge tube addmvcs Thus when dimming lumps, users will e\pcnmne degmdsnon of
efficacy, color, anid life if the stamng and operating rocommcndanons below are not followed.

Since the exact situation is dcpcndcnt on how long the lamps are operated in the dimmed
mode, the type of dimming systsm, and how deeply the lamps are dimmed, it is difficult to
quantify the effect on life when dimming an HID source; Lamp and ballast systems should meet
the requirements of the appropriate American National Standards Instimte (ANSI) specifications
for both starting and operating lamps at full power. The information below represents some

practical guidelines when considering an energy saving HID dimming system.

High Pressure Sodium )

1t 15 recommended that high pressure sodium (HPS) lamps be started and operated in the
full power mode, i.e. at rated wattage, for 2 miniunum of 15 munutes before dimming. Thisis
necessary to clean the arc tube of deposits from starting that would artificially raise the arc
voltage and promote reaction with the alumina tube. If an interruption to the ballast input-voltage
should occur, the lamp may extinguish and require séveral minutes to re-ignite. The timing
circuit should be reset for 15 minutes only after the famp has restarted. Ifthe input voltage
activetes the timer, then 30 minutes is recommended before dimming isresumed.

Usess need to be aware that there may be decreases in lemp color tcxnpcrﬁﬁzfe-and color

renderting thh dxmmmg, and, depending on the dapth of the reduction; thers can be aloss of

4

lmnmauscﬂ‘xctxcy Asa genaml ideline; when dimst d below 50°p it wattags for sustai

periods, there is ah mcrcased hkchhood of poor Jumen mmnt:nanee and shorter larp life.
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Philips Lighting - Press Centre - New Philips electronic ballasts offer a cost-effective cont... Page 1 of 2

Consumer Lighting R " Professional Lighting : OEM & Satmakers = Search i
PROFESSIONAL HOME | Customer Areas | Application Areas | eCatalogue | Products ]

Press

b2 Ri&%s $Mibs electronic ballasts offer a cost-effective control solution fc
gﬁ‘ﬁ%or lighting
b 'Compact, one-piece HID-DynaVision bal/asts combine energy savings, hig
. “Hexibility and system connectivity

: f‘A"new range of compact electronic ballasts from Philips Lighting meet the
. HID-Dynavision save energy, reduce cost of-ownership and improve the quality of outdoor

- Luminzlres lighting. The HID-DynaVision ballasts offer a fully electronic solution for t+
- Lamp Control lamps which are widely used for lighting of roads and many other outdoor
Gear locations. These ballasts are compatible with all main SONfamp brands ar
1 Automotive from 70 to 400 W, including SON-T, SON-T plus and SON Comfort, and ar
Lighting compatible with all future (mercury-free) SON lamps. They can also be us
; b Register CDM lamps from 35 to 150 W.
n B Contact us

Controlled, dimmable outdoor lighting
These new ballasts satisfy the increasing need of local authorities for light
management concepts that enable a high degree of flexibility in control ar
Other LightSites dimming of outdoor lighting. This means that lighting can be optimally me
the prevailing conditions, for example different visibility levels, changing t
volurnes on roads or abnormal conditions such as accidents. Not only is er
saved by providing only the amount of light that is required, but at the sa
excessive artificial lighting - frequently referred to as light pollution - can .
avoided.

HID-DynaVision ballasts enable optimum energy-efficiency to be achieved

<to their electronic operation, with significant energy savings at all dimmin:
Lamp operation is stable and flicker-free with all types of SON lamps over
range of dimming levels from 100% down to 20%. The lamp ocutput is hel
constant across a wide range of mains voltage fluctuations from 205 254"
ensures optimum lamp lifetime. But the greatest benefit arising from eleci
operation is the feedback of data from the system, which minimises the n:
constant spotting and costly unscheduled relamping interventions, as well
maximising road safety and helping to avoid liability claims. Further optim
economy, HID-DynaVision has a power factor of 0.98 at 100% operation,
high power factor is maintained during dimming,

Group lighting schemes

The HID-DynaVision ballasts are designed to be incorporated in group ligh
schemes, for example in telemanagement systems in which blocks of lamj
switched and controlled dynamically in response to varying needs and con
For this purpose HID-DynaVision offers connectivity with different control
systems, including the standard 1-10 V controllers or the industry-standal
digital system which enables integrated switching and dimming functions
high degree of programmability at individual lamp lévél. Use of the DALI s
allows not only highly flexible lamp control, it also provides constant feedt

ey lamp status and possibie malfunctions.

When used in group lighting schemes HID-DynaVision offers high flexibilit
defining switching and dimming schemes, for example by time, date, adds

bWt hamanar avre ivhtineg whalineg crvn fint onfareaflohmnthracohiraforoinnal TITIY Avmacriasan TN INONY
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zone, as well as easy integration with different telemanagement systemn
architectures. The HID-DynaVision ballasts can be used in combination Wi
main control system architectures and protocels, using appropriate interfa
gateways, etc. The communication medium can be an extra wire, a fibre ¢
the mains lines, or GSM and RF wireless systems, as well as supported pr
such as LONworks, TCP/IP (Internet) and DMX512.

| © 2003 Koninklijke Philips Etéctronics N.V. Al rights reserved. | Privacy Palicy |
| Philips | Access to and use of this Web Site is subject to these Terms of Use.|
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LEDs for Channel Letters and Beyond

As LEDs advance in quality, brightness, color and energy
efficiency, new markets open.

By James F. George
Efficiency attracts new markets

The success of LEDs in exit signs and traffic lights results directly from the
color-efficiency issue. Back when LED efficacies (Jumens per watt) were worse
than those in incandescent lamps, red traffic signals and exit signs were still
retrofitted with LEDs. They perform that particular job more efficiently
because you only need red light.

According to Lighting Research Center data, typical wattage for a red, 12-in.
incandescent signal is 135W, compared to 10W for today's LED maodel -- that's
97% savings with equal brightness. Green LED technology (using InGaN
[indium gallium nitride] chips) now offers nearly as much savings. When one
incandescent lamp fails, that signal fails completely; but if one LED fails, it's
barely noticeable.

Conventional signal lamps, which are built for durability, should be replaced
annually; most LED signals are guaranteed for five years. Longevity alone
saves municipalities hundreds of maintenance dollars a year per intersection.

LED traffic signals have been tested in field conditions for the past 20 years,
while the most recent generation of technology has been tested perhaps only
10 years. Failures are rare and typically caused by manufacturer defect. In the
interests of energy conservation, utilities and governments are providing
“carrots,” such as rebates and tax credits, to speed market penetration. I'll
bet the streets in your town have LED traffic signals -- or soon will,

The second tried~and-true LED application, exit signs, are universally replacing
incandescent and compact fluorescent models. The Environmental Protection
Agency's Energy Star program estimates that each LED exit sign saves its
owner $15-$20 a year in energy costs, compared to older incandescent
lighting, with less maintenance and better reliability.

Today's exit signs are guaranteed for five or 10 years, but LED retrofit kits
carry 25-year, and even lifetime, guarantees. Some LED exit signs will outlast
their buildings, while burning 24 hours,

Neon channel letters and building accent strips are the next major markets
targeted for LEDs. Despite LEDs' higher initial cost (which will decrease over
time), owners can save on energy costs, as well as maintenance, Existing
applications have been in place for only the past few years. Where quality
products were installed properly, failures are minimal. We expect 10 years'
average life on these products. ‘

These systems' energy efficiency depends on the transformers and number of
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resistors used in the LED circuit. Comparing equally luminous letter faces,
depending on the color, savings estimates range from 75%-90%.

Independent testing is forthcoming. At presstime, public utilities in California
are developing and instituting component rebates for LED retrofits: $2-$6 per
foot of neon replaced, based on letter height and a standardized estimate of
the length of neon.contained therein. LED systems must demonstrate energy
savings of B0% or better.

Since 1987, when President Reagan signed the National Appliance Energy
Conservation Act, federal, energy-efficiency standards mandate that such
products as refrigerators, electric motors and air conditioners meet minimum
efficiency standards. Certain types of incandescent lamps and fluorescent
ballasts are effectively "outlawed" for sale in the United States:

Efforts are underway to target exit signs and traffic signals, with
environmental groups demanding maximum wattage standards. Could the
U.5. government's "stick"” be used to convert certain signage markets to LED?

But how long will they last?

There's no solid answer to that question. With no moving parts, glass or
filaments to break, LEDs are extremely rugged ~-- tough enough for traffic-
signal and automotive applications. They won't last forever, but an LED
product won't fail with a pop and a flash like an incandescent lamp.

Most LEDs don't fail, they just fade away. Light loss over the years
necessitates replacing LED products. The brightness of exit signs and traffic
signals is strictly regulated by life-safety bullding codes. Signage has much
lopser brightness requirements, and, in some cases, LEDs may be replaced
even though they're stili operating.

Life ratings, as stated by manufacturers, approach 100,000 hours for red, with
less than 20% light loss. New technologies claim those same numbers for all
colors -- for white, 50,000 hours with less than 30% light loss. That relates to
10 years at 12 burning hours per day.

But these numbers may be conservative! OSRAM Sylvania advertises fife "up
to 100,000 hours." Its current models weren't tested over five years, but via
manufacturer-laboratory "accelerated life testing,” which forces these products
to fail more quickly than they would under normal use. On the other hand, a
laboratory, with its pristine environment and perfect power quality, is much
more forgiving than the real worid.

There's no hard proof that today's generation of top-quality, brilliant, energy-
efficient LEDs will last 100,000 hours. Come back in five years, and we'll see.
Will internal fllumination systems for channel letters from Permlight or OSRAM,
installed carefully, last 10 years? "Wait and see” is the only answer.

Sign companies have that option. You can wait until the new technology is
praven in situ. But frankly, in five years, the competition may have eaten your
lunch, or the government may have forced your customers to go elsewhere.
The safest bet is to buy top-quality LED lighting systems, and train and
supervise installers carefully.

So dive in, and see what your customers think, As sign fabricators prove how
profitable the LED channel-letter market can be, the products will become
more versatile, with more colors and applications. The industry is in motion,
and, like the Jumbotron, new products and markets will arise, Combinations of
red, green and blue LEDs mix to create millions of colors, including white light.
A standard RGB module might be used to "dial-up" any color a sign fabricator
could need. Or, changing color sequences might be programmed, dialed up by
the owner at a whim, or even controlled by the retailer's customer.
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Quality, white LEDs with good efficiency and life will probably replace many
fluorescents and even enable new sigh configurations. A channel letter doesn't
have to be 6 in. deep any more. By thinking outside the box, new sign
construction methods will be based around the new technology. I can't wait to
see what you come up with.

Return to Home

Sponsored Links

SpeedPress Sign Supply - Deep Discount Sign Supplies & Tools. Same Day
Shipping. Great Web Site.

Watchfire - LED and lamp message centers and time/temperature displays
that communicate with impact.
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LED Signs - LED BEER Sign, Red Lettering, No Border

Page 1 of 3

¢

Simuiated Neon Signs

Neon Mirror-Brites
LED Lighting Producis

Neon Signs & Clocks LED Moving Message Signs Changeable Fiber Optics

Programmable LED Signs  Jlluminated Light Boxes
Lighted Neon Boards  Gustom Clocks & Displays

Fiber Optic Signs

Adhesive Vinyl Lettering Countertop Displays

Changeable Sign Systems Double-Sided Light Boxes Oval & Round Light Boxes Large Format Printing
Simutated fx Neon Signs Specialty Neon Clocks

Wirite-On Light Boards  Flexible Neon Rope Lights
Printable Order Forms Request A Quote

Flashing LED Signs

Dealer Inquiries
Shop the Store! Contact Us

Plastic & Metal Letters

Themnolormed Light Boxes Pre-Printed Banners.

Fiber Graphic Signs
Outdoor Light Boxes
Static Cling Signs

‘Free Catalog
Home

NEON DESIGN A-SIGN: TO ORDER: CALL TOLL-FREE 1-888-636-

6327

LED Signs - LED BEER Sign, Red Lettering, No Border

157X 6.3/47X1.5/8”, 7W, Ready to Plug in!

(Flashing or Continuous on)

LED Sign Specs and Parls...
All of our LED Signs conform to these specifications:

¢ long 100,000 Hour Life - Trouble Free LED Operation

e Energy Efficient, 7-20 watts

httom el hsrmarer mmmem Ao caen flaskie . 1.3
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LED Signs - LED BEER Sign, Red Lettering, No Border

¢ Simply the Brightest Fixed LED Signs on the Market

» Attracts attention, As Bright as Neon!

» Safe, Low Voltage Operation, 7-20 watts

+ Flashing or Chasing, Toggle Switch n

+ High Visibility, even in The Brightest Daylight

¢ Rigid Aluminum Frame Constructiori

+ Quiet Solid State Design

» Slim and Lightweight, about 2 inches deep

* UL LISTED

s Enclosed Electronics

» No Exposed Glass Tubing, Safer than Neon!

-s Cool to the touch, Easy to Clean

e Environmentally Safe

s 1 Year Warranty

» Hanging Kit Included, Hang in a Window or on a Wall

MODEL
BE-001R

DESCRIPTION
LED Signs - LED BEER Sign, Red Lettering, No
Border

PRICE
$174.50

G Back to Flashing LED Signs

Page 2 of 3

Buy Now

All LED Signs are hand made and go through a rigorous testing cycle to insure that they will work propet!

delivered to the customer. Proudly made in the U.S.A.

Call for Large Quantity & Custom Order Pricing.

For more information E-mail: service@neon-das.com

NEON DESIGN A-SIGN's WEB ADDRESS NEON-DAS.com

I iAAN~A



LED Signs - Fixed Message LED Sign - Open, Closed, Drive-Thru Open sign Page 1 of 5

Neon Signs | Discount Neon Sians | Electric Signs | Neon Clocks | LED Displays | Lighted Signs | Lighted Menu Boards | Restaurant
Signs | Neon Sign Home

LED Open Signs

Extremely bright LED display, ideal for full-sun exposed windows.
Attention getting, flashing or chasing feature at the flick of a switch.

LED OPEN
Sign

LED-OP100 21"Wx 13"H x 2" D
Red letters, Blue Border can be set Chasing or
Continuous on 115AC,10W

§349.95  $166.50 HOT!

4 LED OPEN
Sign

LED-OP200 21"Wx13"H x2"D

‘Red letters, Blue Border can be set Chasing or
Continuous on 115AC,10W

Discount Frice
$349.95 $266.50

LED OPEN
‘Sign

LED-OP300 21"Wx13"H x2"D

:Red letters, Blue Border can be set Chasing or
Continuous on 115AC, 10W

Diseount Frice
$349.95  $266.50

LF—'D OPEN LED-OP001 15" W x 5 374" Hx 1 5/8°D
Sign
Red letters, Fiashing or Continuous-on, 110VAC, 7W

Discount Hiice
$179.95 $126.50
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Flexible LED Lighting for Reverse
Channel Letter lllumination

Applications ThinLED is a flexible LED product
designed to provide consistent, even illumination
for reverse channel letters or other narrow stroke
applications. ThinLED can bend to a radius as small
as 1.0 inch and fits into stroke widths asnarrow

as 0.5 inch.

Easy To Use ThinLED comes in 12 inch strips that can
be cut to fit various lengths. Each strip mounts quickly
with 3M Peel-N-Stick tape or it can be mechanically
fastened with screws or rivets. Strips are joined using
jumper wires with convenient, positive-lock connectors.

Superior Design Using a proprietary LED, ThinLED

provides bright, even illumination in Red, Amber, Yellow,

Green, Blue or White. This rugged weather resistant
package is designed for signs mounted indoor or
outdoor (with acrylic back).

© . LEDSystemfor
© . Reverse Channel Letters

C
techanical Fastening [asy Connections

Reliability You Can Count On A robust design,
proprietary wheather resistant coating and UL
recognition mean reliability you can depend on.
With a limited warranty up lo 5 years, a thorough
installation guide, complete technical support, and
our valuable CAD layout service, you will find
ThinLED to be very user friendly.

SloanLED

Leaders in LED Technology



Sample Layout of ThinLED

~

The LED Advantage: Low Energy, Low Voltage,
Long Life & No Breakage.

200
Energy Usage 100
Comparison (watts)
i Neon SloantED
Power Neon SloanLED
Comparison 15mm Red, 12kV Red
30mA Transformer ThinLED
Power usage per foot 4.2 watts 2.3 watts
Nominal installation (feet) 29 26
X Power consumption (watts/f} 4.2 2.1
Total Power consumption (watts) 122 i 55
Power savings 855%

Easily Cut to Size

Easy Connections

Compact Design
Thin Stroke

Technical Specifications - Warm Colors
Colors: Red, Amber and Yellow

LED Type: Ultra Bright, AlinGap

1.EDs Per Foot: 30

Power Usage: 21 watts per foot

Power Supply: SloanLED UL Ciass 2

System Voltage: 75V DC

Limited Warranty:  Up to 5 years

Technical Specifications - Cool Colors
Colors: Green, Blue & White

LED Type: Ultra Bright, GaN/SiC

LEDs Per Foot: 30

Power Usage: 3 0 watts per foot

Power Supply SloanLED UL Class 2

System Voltage: 120VDC

Limited Warranty:  Up to 3 years

. J

I

ﬂ ThinLED is UL Recognized

ltem PN Contents tem P.N. Contents
Red  701228-R One 12" Swip | Green 701228-G  One 12" Strip
Amber 701228-A One 12" Strip | Blue  701228-B  One 12 Strip
Yellow 701228 One 12" Strip | White 701228-W One 12" Strip

6" Jumper 701312-6 "Y" Connector 410102-8

Technical and Installation Support

- Online product, technical and instalfation information at
www.SloanLED.com

+ Installation training and assistance

+ Thorough installation manual

« Toll free technical help desk 888.7474LED

+ Sign fayout service

888.7474LED
Phone: 805.676.3200
Fax: 805.676.3206

www.SloanLED.com

Email: info@SloanL ED.com

SloanLED ~ An{SO 9001 Registered Company
Ventura, CA - Basel, Switzerland - Taipei, Taiwan
© SloanlED 2003

Patent Pending #1L-0303
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| fcusrom BENDS, cum!esff :
 &MORE COLORS!

SloanLED Brings the LED Advantage to Perimeter
Architectural Lighting

Applications Easy To Use
LEDStripe provides perimeter or accent lighting for all  LEDStripe is available in varying lengths that can be
types of buildings, from fast food restaurants to retail adjusted in the field to any size building. Custom bends

chains. LEDStripe, utilizing the brightest light emitting  and curves are now available. LEDSUripe is easy to
diodes (LED) available, is low energy, low voltage and  install, requires minimal maintenance and is designed
long lasting. for new installations, as well as retrofits

Bright, Vivid Colors

LEDStripe is manufactured with a proprietary blend

of color and diffuser to produce a uniform glow in
Red, Orange, Yellow, Green, Blue, White and our new
pastel colors in Pink, Tangerine, Green and Blue. Actual
field testing data shows that LEDStripe is as bright

or brighter than neon. LEDStripe eliminates cold start
problems and is built to withstand the toughest Gur

weather conditions. L@ﬂdarﬁ in LED Taﬂhwufﬂgy




(T ~ - '
Curves & Radius Corners | Corner and Cover Configurations

Inside
Comer Corner
Adjoining
8" Minimurn Radius [‘Step ‘Segment
) rmer 1 COVer
LEDStripe is Available in Various Lenghts . Oter comes confighsations avalible.
Eachlength has 2 waterproof rale connector at one end and a female connedtor at C '
ihe oher énd for easy connections. ‘ .
| LEDStripe is easy to cut and Field Adjustable W
dimensions. '
¥ i ——1
\. vy
./

LEDStripe Technical Specifications PR :
LED Type Ultrd Bright, AlinGap or InGaN The LED Advantage: Low Energy,

primy Eolors ﬁfj’eo\,&iﬁi" felom, Green Low Voltage, Long Life and No Breakage.
Pastel Colo-rs: Pi.nk. Tangerine, Green, Blue Power Comparison
Lens Material: High Impact, UV Stable,
Hydrocarbon Insensitive, Neon 12kV LEDStripe
Non-Fading Polymer 60mA, 15mm  Red
Input Voltage: 110 VAC - 270 VAC Power per foot 8.3 watts 2.8 watts
LEDStripe Voltage: 24 VAC Typical instatlation 300° 300°
Safety Recognition: UL 48 Total power 2.49 kw B4 kw
Environment: -20 Degrees F to +160 Degrees F 12 brs/dayx 365 days 10,906 kw 3,679 kw
LED Life: Up to 100,000 hours Power savings 66%

L

Limited Warranty: Up to Five Years
Maximum Power Supply Output: 90 Feel (3x30 Feet)

- | Technical and Installation Support

> Online product, technical and installation information at
www.SloanlLED.com

+ Installation training and assistance

UL Listed
I f - Thorough installation manual
ranstormer - Toll free technical help desk
« Site layout service
L L ‘ J

888.7474LED
Phone: 805.676.3200 SloanLED ~ An 1SO 9001 Registered Company
Fax: 805.676-3206 Ventura, CA  Basel, Switzerland - Taipei, Taiwan

Email. info@SloanLED.com
www.StoantED com Patent Pending © SlosnLED 2002 #5-0403
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Lighting Technology

Electroluminesceﬁt Lighting for Compact and
Portable Medical Applications

New polymer chemistries have revived an old lighting technology,
making it a viable option for the stringent requirements of medical
electronics.

D. G. Sime

Thick-film electroluminescent lighting (EL) displays have become a mature
technology providing cost-effective solutions to backlighting, display, and
-other human-interface challenges. Essentially an old technology, EL has
been revived over the past decade with the introduction of efficient and
economical polymer chemistries. These new chemistries have allowed the
maturity of the EL phenomenon itself to be combined with modern means
of manufacture to provide a practical, lightweight, thin, cool, and versatile

means of illuminating controls and displays.

The all-polymer constructions now available provide high-reliability, low-
noise displays in a wide variety of styles. Displays are now available in
multicolor designs and in a variety of thicknesses, including very thin
constructions. Together with simple uses in display backiighting
applications, it is now also possible to integrate membrane (and other)
switch technology with EL. Integrating these technologies avoids the
difficulties, inefficiencies, and mechanical disadvantages associated with
the use of light-emitting diodes (LEDs) or other illumination schemes for
control systems. In addition, EL components are made with very-high-
speed, large-volume, highly automated production facilities.

This article looks at the properties of EL technology and discusses its
viability for medical electronics applications. New chemistries and
construction techniques have made it a more attractive option. The
properties of ELl. match the requirements for illumination of a variety of
miedical devices. EL provides an efficient, uniform light source that is
effective at modest brightness levels.

History and Background

Although the basic phenomenon of thick-film EL has been known for some
time, the materials and requirements for a practical lamp have until
recently remained expensive, difficult to work with, and challenging to
package into a useful and practical format.

Page 1 of 8
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A primary advantage of EL is that light can be generated over a wide area
rather than at a point source or along a line source, as in other forms of
illumination. Because it can be generated over a wide area, a mechanical
(and thermal) structure to house and otherwise accommodate the light
source is no longer nécessary. The applications for such an extended

~source of light were immediate, and EL technology has proven to be the
best option for many of today's compact portable devices.

Benefits. The fundamental advantages of EL remain those demonstrated
in the earliest applications. It prowdes a uniform illumination over an
extended field, and a cool light ‘with no heat to dissipate. EL can be
manufactured in a thin structure, and it offers a highly efficient use of
power. Each property is unique to EL, and each has driven the
development of low-cdst, practical ways to realize the benefits,

Challenges. There are challenges, however, to achieve each benefit.
Early on; such challenges were difficult to meet, leading to a reticence in
many industries to use EL. A problem that plagued early use of EL was'its
poor structural integrity. The thin structure was achieved by roll- or blade-
coating a slurry onto the substrate; the available chemistries were
pnncnpally cellulose-based gel systems that kept the phosphor particle in
suspension. The result was a soft lamp that could not be worked into
practically useful shapes.

Another major challenge has béen addressing the vulnerability of EL
phosphors to moisture damage. At one time, their low resistance to
environmental stress limited their useful service life to a few tens of hours.
The chemistries used in early lamp development provided little protection
against penetration by moisture. As a result, long-lasting lamps had to be
made either on solid, impermeable substrates or, eventually, made by
using hard-to-handle fluoropolymer packaging materials such as Aclar.
Both approaches complicated the manufacturing and handling of EL and
added significantly to its expense.

The development of the modern EL display has been the story of the
response to the challenges to produce a compact, lightweight, thin,
reliable, and inexpensive lamp that displayed EL's advantages, but in a
reliable, affordable, and versatile form. Although there have been many
attempts to express the various benefits, the best and most lasting results
have come from material and technique advances that have addressed
several key concerns. As a result, the current EL lamp industry is based on
several new approaches.

Polymer Chemistry

The introduction of practical polymer chemistry approaches to the
structure of the chemical matrix that holds the phosphor has
revolutionized the building of EL lamps. With the use of this chemistry, EL
achieved a major improvement by providing a much higher level of
structural integrity. This higher level of structural integrity is achieved in
several ways. The chemical binders dry completely and polymerize,
forming a solid structural element. The lamp no longer exists only as a
series of soft layers stacked between two sheets. The resulting lamp
structure is of a solid polymer nature in which separately formed layers
are cross-linked to provide an effectively monolithic structure. With the
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The obvious, although not easy, answer to protecting phosphor particles
from moisture is to cover the particles themselves with an impermeable
material. This approach was taken initially by Sylvania Corp. and led to
the early availability of so-called treated phosphor, which essentially has a
glass encapsulant entirely covering each crystal. The intrusion of coating,
of course, brings a (brightness) penalty in the optical and electrical
properties of the phosphor and an increase in cost, but it greatly extends
the life of the products. Essentially, for all but the most rigorous
environments, the need for Aclar and similar products has been removed.

Substrates. The widespread availability of substrates on which
transparent conductive materials can be deposited is a parallel
development of significance to the production of EL displays with high
structural integrity. ITO can now be routinely sputtered in thin films onto a
variety of substrates, including optically clear substrates.

Although sputter-coated glass has been available for a long time, it is
possible now to generate mass-production quantities of ITO on flexible
substrates sputter-coated onto flexible films. Although there are few
restrictions intrinsic on the film, it is generally polyethylene terephthalate
(PET) film that is coated because it can be provided with the precision,
clarity, stability, and low cost necessary for the EL market. Sputter-coated
polyester is therefore the most widespread substrate used for printed EL
lamps. Of significant interest is its growing availability in varying
thicknesses. Most lamps to date have been made on 7 mil (0.19 mm)
thick PET, but the trend is toward thinner lamps in response to the
growing demand for compactness in the displays for consumer devices.

Results

The ocutcome of the past several years of development has been an EL
product that maintains and improves on the basic properties of EL and
improves the practical manifestations in which it can be produced in the
mass quantities needed for the consumer market. Table I shows a
summary of typical modern EL display specifications. A modern lamp
should feature the following:

= A rugged, mechanically flexible, and reliable structure that does not

delaminate,
e Long service life (to be measured in thousands of hours at 110 V ac,

at 400 Hz.
e High brightness.
o No thermal dissipation.

« Absence of mechanical noise.
¢ High resistance to the effects of adverse environments (high

temperature, high humidity).
s Stable electrical properties.
» Muitiple colors.
» Arbitrary shapes.
Thin construction.

Brightness (aviation green)

s J 217 0 ' e . S
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>15 fl. {58 cd/m?)
Dynamic capacitance 0.003 pF/sq in. (0.00046 pF/cm?)
Power consumption 18 mW(max)/sq in. (2.79 mwW/cm?)
Typical physical thickness 0.00850.010 Sn..(O.Z mm)
Typical unlit edge ‘ 0.025 in. (0.635 mm}
Peripheral bus bar Usually not necessary
Table 1. Summary of typical modern electroluminescent display specifications.

Electrical Characteristics. Much of the discussion in this article
addresses the mechanical and optical properties of modern EL lamps and
their suitability for use in handheld devices. The electrical properties are
also important to consider. Although they have not perhaps been a driving
force in the development of a modern lamp, they have in fact benefited
from the development of the new materials.

The electrical characteristics of an EL lamp are those of a lossy capacitor.
The effect of modern polymer chemistries has been to increase the
effective dielectric strength and dielectric constant in the famp. The result
shows both in the resistance to shorts as well as in the generally higher
efficiency of the lamp. With the resulting higher impedance, smailer

" currents are needed, and as a result, smaller driving circuits are required.
This tendency toward better efficiency (at least in terms of light output per
unit power) is enhanced by the use of better and more optically clear
substrates.

A basic property of thick-film EL is the need to supply ac power. This, in
turn, leads to the need, in most handheld or portable devices, for an
inverter circuit to change the dc power supplied from the battery pack to
the ac required by the lamp. Historically, these circuits were bulky, heavy,
and electrically noisy. Indeed, their use often defeated the advantages of
the light, compact, and efficient light source. However, the ability to print
(and thus the ability to make the lamps as small as possible), the use of
polymer chemistry, and the availability of high-voltage silicon switches in
integrated circuit (IC) form have all led to improved efficiencies. In
addition, the improved intrinsic efficiency of lamps and phosphors has
allowed a new generation of inexpensive and compact IC-based, relatively
noise-free EL lamp drivers to be developed.

A modern lamp typically shows resistance to breakdown at up to 1200 V
and a stable and high dc¢ effective resistance. The load is well modeled
with a capacitance of 2.5-3.0 nF/sq in. {0.39-0.46 nF/cm2), with a
resulting power dissipation of around 15 mW/sq in. at 110 V ac, 400 Hz.
This represents a remarkable efficiency for the range of 15-20 fL.
brightness (luminance) and indicates that typical lamps themselves
require only a few hundreds of microamps in operation.

The result of this efficiency is that the power budget for the application
(an important aspect of the design) is likely to be dominated not by the
current draw of the lamp, but by the efficiency of the inverter. With typical
modern IC-based circuits, this is likely to be better than 50%, so a
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required to be mounted on printed circuit boards. Together with the
economies offered by the use of EL and membrane switch techniques, the
availability of packages integrating these other functions offers
tremendous potential. In addition, use of the low- cost processes of
printing also extends the potential for effective and user-friendly interface
and display components in the next generation of handheld or vehicle-
mounted devices (see Figure 2).

Medical Device Applications

The properties of EL are well suited to the illumination requirements for
medical devices over a broad range of functions. Whether on a hospital
ward, in transit, or in the home sickroom, an efficient, uniform light source
that is effective at modest brlghtness levels has many advantages. The
absence of hot spots in the illuminated field of an EL display means that
less ophthalmic accommodation is needed and information is more readlly
viewed. The efficiency means that displays can remain lit for longer
periods with less power drain. The design versatility provides a host of
uses including illuminated control knobs, backlit graduated scales, and
backlit sample holders.

With the modern thin, flexible EL, the same

- properties are now available to switch and
control panels, which means that uniform
ilumination is possible for interface panels
without affecting the flatness or compactness of
the design. Indeed, designing with membrane
switches that include the integration of
iluminated elements, whether areas of EL

Figure 2. A s;‘tand*a'o?e | material or surface-mounted LEDs, allows an
package with a completely : N - . - N
celi-contained membrane inexpensive fabrication approafsh to be us_ed in
switch and the development of cost-effective, user-friendly

electroluminescent lamp for control panels.

display and keypad, shown

from both sides (DEC phaone

application). Uniform, efficient illumination can be patterned

and applied without the use of bulky, heavy,
and expensive reflectors, diffusers, or light pipes. EL adds functionality to
many displays and controls without the penalties that stem from
conventional approaches. With selective deposition, lighting goes only to
the required areas, such as the indicia on a dial, the set point on a scale,
or the user instruction to be followed at any given time.

The efficiency of EL as a light source, together with the freedom from
special mechanical requirements, means that the integration of EL has
little impact on the packaging or weight of the final assembly. The intrinsic
low mass of the illuminating elements and the low power requirements
allow a designer to include the full functionality of an illuminated, user-
friendly device, while'maintaining compactness and lightweight designs
required for handheld or portable use.

Finally, a point that must not be neglected in these applications is that
modern all-polymer EL is an environmentally friendly material. Designers
can avoid the use of hazardous materials typically found in conventional
display lighting systems.
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Conclusion

Thick-film EL lighting technology has greatly improved in the past decade;
so that it is now available as a low-cost, highly reliable, and efficient
source of illumination for portable and handheld control and monitoring
devices. The use of polymer chemistry with printing techniques for
manufacture also means that the technology provides a low-cost, high-
relfability manufacturing process and expands the innovation that-can be
applied to both the graphic and visual versatility of the displays. This
versatility enables the use of multisegmented and multicolor displays,
variable sizes and shapes, and the integration of flexible lamp technology
with switch packages that include membrane switch systems.

Such properties have made EL highly appealing for premium and mass-
produced personal communications systems, especially because
manufacturers are also no longer constrained by conventional approaches
to the construction of EL lamps. The properties and manufacturing
techniques are well-suited to the requirements of medical electronics.

D. G. Sime, PhD, is vice president of research and development for MetroMark Inc.
(Minnetonka, MN). He can be reached at d.sime@metromark.com.

Copyright © 2002 Medical Electronics Manufacturing
© Canon Communications LLC 2001
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: ipower-save:mode
- no ramp-on/ramp-otf 8ff&c
- no hazardous waste

« Lamp and ballast
available as system

Sublect to changa without notics:.

The operating principle of PLANON®:
generating fight using pulsed
dielectric impeded discharge.

Das Funktionsprinzip der PLANORP:
Lichterzeugung durch gepulste dielek-
irisch behinderte Entladung in Xenon

104 S01 X 03/02 Co OSRAMCS CC

SEE THE WORLD IN A NEW LIGHT @SRA
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'OSRAM PLANON® Flat Panel Light Source for Industrial
Display Applications

At under 10 mm thin with extremely
uniform and high luminance up to 10,000
cd/m?, the OSRAM PLANON® lamp
integrates easily into advanced LCD
applications in sizes from 10.4” to 21.3”
to fit most standard displays. With
lamps available in a number of color
temperatures and with inverters of
different types, the OSRAM PLANON
systems offer display integrators design

flexibility. PLANON Maintenance Curve

400 &

13
1=

L3
=

Luminance [%]
]

]

&n
=]

Foit 80.0 S8 4660

Its long lifetime of up to 100,000 hours unprecedented reliability in the
(MTTH) and excellent maintenance most demanding of applications.
characteristics, coupled with its great

stability under the harshest thermal and

mechanical stresses, enable a new 5 T The starting time of the

generation of displays with ' ' ' PLANON lamp is on the
Since the dielectric barrier order of only a few
discharge is based on xenon, milliseconds. This instant-on
the light generation process feature allows a true power-
needs no warm-up or starting save mode to be

time. As xenon is normally in a incorporated into industrial
gaseous state, it is available for displays for the first time.
direct ignition of the discharge.

In contrast, the mercury in During idle times, the
standard fluorescent lamps backlight may even be

must be heated from a liquid to switched completely off. The
a gaseous state to create the restart is achieved within the
discharge for the generation of time necessary to restart the
light. LCD.

OSRAM GmbH — Flat Panel Light Sources, Herbrechtingen, Germany 0 8 R § A
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OSRAM PLANON@ Flat Panel Light Source for Industrlal Dlsplay
Applications - continued

For industrial displays used in
applications such as factory automation
and transportation information systems,
durable and robust solutions are critical.
The unique electrode design and the
mercury-free xenon excimer discharge.
of the OSRAM PLANON lamp result in
a backlight that is resistant to vibration
and gives instant, full output when

For pomt‘of—sales and
puoint-o uﬁormatmn
displays, the stable, high

switched on. output of the OSRAM

. . . PLANON technology
In industrial environments where makes sunlight readable
ambient temperatures are high, OSRAM displays possible even

PLANON offer extremely reliable
solutions even under continuous
operation, reducing maintenance and
service to nearly zero.

outdoors in teinperature
ranges from -30°C to
+85°C. The low
temperature starting
capabilities render the
need for preheat dircuitry
UNNECcessary.

The excellent maintenance
characteristics of
PLANON systems have
yielded displays at greater
than 70 percent of initial
luminance even after five
Industrial Display Unit 15.0" PLANON-lit Digplay of a Pack Station years of continuous

© SIEMENS i-SFT Parcel Retricval Kiosk operation.

For air traffic control (ATC) applications, displays require
gxcellent image quality with very high resolution and brightness.
Reliability in these critical safety operations cannot be
compromised.

The OSRAM PLANON
system addresses all of these
needs and has been installed
in ATC applications in sizes
up to 21.3” with up to

. 600 cd/m? at SXGA
City-Train Passenger Information System ; S resolutions.
) Berlin, Germany Air Traffic C on(rol Monitors
| Airport Tower Frankfurt
For more information, please check out our web-page at wwyw planon.de or contact either Ms Karen Lee QSQ AM
{karen leeisvivania.com) for the NAFTA-region or Dr. Norbert Haas (11.haas dosram,de) for all other countries
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OSRAM PLANON® as Backlight for Hi-Resolution LCD
Displays for Medical Appllcatlons

The OSRAM PLANON® Flat  OSRAM and the Dlsplay
nght Source shows a brilliant Technologles division of
performance in hi-resolution SIEMENS Automation
medical LCD menitors and Drives (A&D) have
partnered to develop a
series of improved high-
resolution digital gray-
scale flat panel displays
that meet the requirements
for best picture resolution.
The LCD-monitors feature
excellent picture quality,
even illumination, and
consistent luminance over
the entire service life.

The use of hi-resolution LCD
displays for medical applications
has become increasingly
important. This is especially true
for diagnostic medical monitors
that need to have high contrast
and excellent resolution even at
reduced ambient light levels,
where the visual perception and
sensitivity of the human eye is
different from normal lighting
conditions.

E
% 1700 lumens
Under normal lighting conditions, N ] _pervmlt !

STEMENS AG, A&D SE DT/ 5 Mega-Pixel Digital
Gray-Scale Flat-Panel Display SDM 21500D with
PLANON Backlight 21.3” (© Siemens A&D)

the V(A)-curve of the eye shows 1500

maximum sensitivity at 555 nm. - oo viekn

This is called "photopic vision". - {drk adaplod)

At somewhat reduced light levels 00 E

{mesopic vision) or at further g% N L e rom——
reduced light levels (scotopic sap fﬂ—"—“—‘lT’
vision), the sensitivity curve of ~ ** [ / S
the human eye shifts to lower - {ight adeptec)
wavelength values. Medical - / \

analysis of X-ray films or 400 500 T
digitized X-ray pictures is Wavstorgth )

usually performed at reduced Sensitivity curves of the human eye.
iHumination levels. From: Berman, S.M., Energy Efficiency Consequences of

scotopic sensitivity. J.IES Val. 21, No. 1, Winter 1992

OSRAM GmbH ~ Flat Panel Light Sources, Herbrechtingen, Germany
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OSRAM PLANON® as Backlight for Hi-Resolution LCD Displays for Medical

Applications - continued

Since the dlelectnc dlscharge of the

PLANON lamp uses only xenon gas
and no mercury, there is no warm-up
time when a lamp is switched on for
the first time or resumed from
energy-saving mode.

:‘:‘é_‘., RIS e
of the mercury-free

"PLANON lamp is virtually
indepéendent from ambient
temperatures in the range —30°C to
+85°C.

The PLAN: O.:I’\T!%amp was integrated
into-the backlight unit such that a
chimney effect was generated
between lamp and back-plate. Here,
the PLANON lamp acts as a dividing
element between airflow and optical
components, thus allowing for a very
efficient heat management that
renders noisy and failure-susceptible
fans unnecessary.

Ventilation

/(Y e Openings
7 Cooling Channel

(Chimney)
-

TFT-RPanel

..
Air Gap

N /F-Board and
Power Supply
-

|~

Flat Lamp

{Ptanon) \\

Housing
—

/

Ventilation
_~ Openings

With the unique features of the OSRAM
PLANON technology, for the first time,
a mercury-free flat lamp has been
integrated into a high resolution
diagnostic LCD monitor

This combination yields many
improvements over conventiorial
approaches and therefore represents a
tremendous advancement in the
technology of medical LCDs displays.

sray-Scale Flat
Panel Display
(©SIEMENS A&D)

Improved heat
management
through
chimney effect
(fan-free design)

For more information, please check out our web-page at www, planon.de or contact either Ms. Karen Lee
(karen leei@svlvania.com) for the NAFTA-region or Dr. Norbert Haas {n.haasi@osram.de) for all other countries
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PLANONP® flat panel lighting - Frequently Asked
Questions

OCING: AW

baj; are the: umgue features of PLANON?
What are the: system ogtlgng ?
Is the PLANON system dimmable?
How is the PLANON lamp different.from a standard
fluorescent lamp?
Are PLANON systems énergy efficient?
What are the possible applications?
Where is’PLANON currently being.used?
Who can | call if | have any questions regarding this
product?

What is PLANON? ~ The OSRAM PLANON is a mercury-free
flat fiuorescent lamp system, consisting of a lamp, an
electronic control gear (ECG) unit, and an optional diffuser set.

What are the unique features of PLANON?

Mercury-free

Less thati 10mm thin

Exiremely uniform luminance
Long life ~ 100,000 hours
Capable of rapid switching cycles
Instant full light output

Instant restrike

Wide temperature range

Minimal color shift

O00OOO0OO0O0O0CO

What are the system options? - Lamps are currently in sizes
that mirror the monitor industry, and are measured in diagonal
lengths (like monitors and TVs). Standard sizes are 10.4",
15.0", 18.1", and 21.3". All systems are available with
electroriic control gear (ECG) which operate on a 24V DC
input. The 18.1" and 21.3" systems are also available with
ECG's that are universal voltages. (100-240V AC input).

Is the PLANON system dimmable? -- PLANON systems are
dimmable. Some ECG's are dimmable by analog dimming
down to 50%; others are dimmable via pulse width modulation
(PWM) down to 20%.

How is the PLANON lamp different from a standard
fluorescent lamp? — Standard fluorescent lamps use a
mercury discharge to produce UV energy that excites the
phosphors to produce visible light. The low-pressure mercury
discharge produces UV at a wavelength of 254 nm, as
opposed to PLANON'S xenon excimer discharge, which
produces 172 nm ultraviolet simitar to standard fluorescent

gasa tanads lag i

Home r Business Lighting & Ballasts b F‘LANEJI}J® ﬂat panel lighting ¢+
PLANON® fiit panel lighting - Frequently Asked Questions
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energy. The shorter wavelength energy also excites the
phosphor.

6. Are PLANON systems energy efficient? — The efficacy of
PLANGN systems is currently on the order of 24-28 lumens
per watt {Ipw). This is-generally adequate in applications for
which PLANON is designed. There are limitations when
attempting to produce visible light using radiation as low as
172 nm — it's physics!

7. What are the possible applications?

Sign backlighting

Decorative fixtures
Challenging environments
Backlighting forL.CD display
Backlighting for x-ray imaging
Industrial displays

00000

8. Where is PLANON currently being used?

O Building fagade - KPN Telecommunications HQ
O ‘Photographic lighting - ARRI —
hitp:/iwww.arri. com[ngwslcineclzomlskyganel him
O Lighting fixtures - LichtTechnik - hitp://www.licht-
technik.com/e/plan-o:light.html
O |maging equipment - SIEMENS |-SFT — http:/fwww.i-
sft.comlelprodiprod_con0086.html
O Industrial displays - Frankfurt Air Traffic Control Tower

9. Who can | call if | have any questions regarding this
product? ~ Please contact Susan Reminger by phone at 978-
750-2895 or via email at Susan.Reminger vania.com.
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