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DAYLIGHTING FEATURES 
OF THE BAY POINT TEEM RESTAURANT 

LAR SKYLIGHTS With a diameter 
aches, the tubular skylights 

le to incorporate into the 
ey provide bright, pleasant, 

full-spectrum light at the counter mea, 

throughout the Playplace, and in the 
restrooms. The "tubes" can be sized 
to any reasonable vertical length to 
accommodate various intentitid depth  
between the roof and the ceiling The 
s m d  cross sectional area of this fixture 
minimizes disruption to the structural 
and mechanical idrzitructure above 
the ceiling. This produc~ incorporates 
a diffuser at the bottom of the tube, 
at ceiling level, giving an appearance 
much like an HID fmture. 

2 HIGH PERFORMANCE GLAZING How 
does a designer admit visible light into 
a space while restricting heat gain? Glruing 
products now available on the market 
provide a reatistic solution to this common 
design problem in daylighting design. 
The solution is spectrally selective glazing. 

It is designed to admit the  visible portion 
of the sun's electromagnetic spectrum 
ivhile severely restricting the i n h e d  and 
ultraviolet radiation. The glnzing at TEEM 
Ray 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 pmvide 
synergistic opp~tuNties. At Bay Point, the 
low heat transmittance permits the use of 
downsized air conditioning witb evapoxaiive 
technologies. This greatly reduces air- 
conditioning costs and reliance on CFCs 
used in conventional vapor compression 
equipment cycles. 
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Products: Solahlaster Series Series 
21" Solatubes - 

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

0 Education facilities industrial facilities 
. Retail environments 
Warehouses Healthcare facilities 

0 Office buildings 

Integrating the same h 

skylight specifically designed to fit the existing 
suspended ceiling systems in commercial 
buildings. 

. The Solatube Advantage: 

* Compact, Modular Design 
The 21" Solatube can be easily integrated into most buildings without 
structural modifications. Its adjustable tubing allows incomparable 
installation flexibility and easily reconfigures to accommodate krture 
interior layout changes. 

Solatube's patented LITDra increases daylight collection and 
harvesting for low sun angles, resulting in increased light output. 

0 Light Intercepting Transfer Device (LlTDo) 

e SpectralGhto infinity 
Our proprietary super-reflective - Iam& 
tubing ensures maximum light m m f  7%' 
transfer. 

Each skylight can be typically installed in under an hour. Its small 22" 
diameter penetration fits between normal structural system layouts. 
No framing. No mess. No hassle 

* Exceptional Energy Savings 
A single 21" Solatube can produce 
light output equivalent to two 
standard 3-lamp fluorescent light 
fixtures. When equipped with our 
electric light control options, 
dramatic energy savings can be 
realized as the photocontrols switch 
the heat-producing, energy- 
consuming electric lights off during 
daytime hours. 

A full selection of durable Solatube 
flashings ensure fast, hassle-free 
installations on virtually any roof 
type and pitch. Flashins Details 

0 Easy Installation 

Flashings 

0 Diffusers 
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Flashinas 
Ceilina Mount Options 

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 OptNiews High-Performance Fresnel 
Lens design provides a room with a view. Diffuser Detaifs 

Diffusers 
Liqhtinq Controls 

SolaMaster 
21" Options and Accessories I 

Solatube Performance 

To determine yn  initial estimate of Solatube 
space, use the rela light output specifics 
as compared to the light output of the electrical lighting fixtures 
space being daylit. 

Product 

10" Solatube (a) 3,000 Avg. Lumens (b) Up Approximately equal to (3) 
(Briahten Up Series) to 4,600 18W quad-tube compact 

fluorescent lamps. (d) 

a. Solatube relative light output basecl upon 30" tube run for the  21" Open Ceiling 
SolaMaster product. Maximum and average values achieved over t h e  peak 2,400 
annual daylight hours for S a n  Diego, California TMY2 Weather Data. 

b. Solatube relative light output based upon 6' tube run for 10" & 14" Brighten Up anc 
21" Suspended Ceiling SolaMaster products. Maximum and average values achieved 
over the  peak 2,400 annual daylight hours for San  Diego, Californla TMY2 Weather 
Data 

c. Assuming a typical high-bay fixture efficiency of 90% and a mean lamp lumen 
Jutput of 2$,000 lumens. 

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

SolaMaster 
21" Solatube 
Material Specifications: 

Downloads 
0 Specifications 
0 Installation instructions 
0 go to download Daqe 

J 

1. Dome is UV and impact resistant for I .-.--__ 
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extended service life. Its low profile 
design is unobtrusive. 

Impact modified, acrylic. Classified as CC2 material, .12Y thick, with 
visible light transmission of 92% and ultra violet light transmission 
of -03%. 

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

Spectralights Infinity. For specifications see # 7 below. 

3. Permeable Dome Seal locks out dust and bugs, but allows moisture to 
escape. 

Black breathable weatherstrip material with 0.40” pile. 

4. Dome Ring contains condensation gutter designed to channel out 
condensed moisture. 

Durable white 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, 
0.01 5” 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’. 

Spectralighb 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 Diffuser 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 
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Light: News 

Traditional or Tubular? 
Selecting the Right Skylight for Your Room 

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

A Traditional s 
few key ben 
options, low 

Find Local Dealer 
Solatube 
Miracle Skylight 
Solar Star traditional skylight 

roof access or small 
ts are compact in design 

e3 Attic Fan 

Light Output 
Tubular skylights are able to accomplish beffer lighting performance results 
than a similar size box skylight, because they don’t use a skylight shaft (in 
which light is lost through absorption 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 io 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, YOIJ can actually see a nice glow. 

c o s t  
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, 
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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 [eputation of leaking. Many times #is is an 
issue of incorrect installation but their square design invites problems. First, 
the flat up-slope 
interferes with p 
shingles or tiles 

ne piece flashing system of the tubular skylight 
o flow past unobstructed. 'The entire unit is sealed 

Options 
be multi-functional. "Tubular skylights like 
with optio ted e 
as a venti ng a 
ng fixture. skylights can't offer 

you these features. 

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. 

~- Back to u h t  News Index 
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There Ain't No Cure for 
Summertime Energy Blues 

Products 
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Download Center 
Customer Service 
Where To Buy 

Dealer rnfo 

Lighting Tips 

Electric Lights Are A Good Place To Start Cuffing; Natural Lighting 
Makes It Easier 

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 
Salatube 

@ Miracle Skylight 
Solar Star 

@I Attic Fan 

We all know how tough it is to keep energy bills in check during the year's 
hottest months, when standing in front of an open refrigerator starts to seem 
like a really good idea. But, there are some things that can be done around 
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 high 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 
surprised how much those lights are costing you over the long 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 sunlight 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 
IO", 24" 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 repairman 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 low on the horizon. That means extra 
daylight each and every day, regardless of the time of year or the weather 
outside. So, your naturally-lit home won't fade when summer ends. 

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



Solatube: Light News Page 2 of2 

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 AIC 
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 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 Liqht News Index 
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Natural Lighting Helps Boost Bottom Line By Shrinking Energy Bills 

Thomas Edison may have changed the world with the invention of the 
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. 

Daylight is arguably the highest quality light source. It presents the truest 
color rendition. It is less straining on the eyes. It has  been linked with 
improved mental and physical health and even enhanced productivity. But, 
let's not forget the best part - it's free. 

Find Local Dealer 
Solatube 

@ Mlracle Skylight 
Solar Star 

@ Attic Fan 

Using natural lighting techniques - or daylighting - in Commercial 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 options 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 institutionai buildings. 

costs (approximately $500,000 annually) after daylighting its 
Sunnyvale, Calif., facility. 

e Researchers a t  the Lawrence Berkeley National Laboratory reported 
that a daylighting retrofit at the Palm Springs Chamber of Commerce 
resulted in a 4 

areas by 30 to 40 percent. 

foot. 
e INC Bank in the Netherlands repofied 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 International lnc., the innovator of the tubular skylight product 
which has been used in residential applications.for more than a decade, 
recently launched its SolaMastera Series, a whole new line of tubular 
skylights ideally suited for commercial interiors. 

itional box skylights, these 
nd feature a square ceiling 
configuration. As with all 

eiling 
ions are 

ilding owners and 
rior layout changes., 

The Proof Is In The Savings 

At Solatube International'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 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. 

Back to Liaht News Index 
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Natural Light Provides Key Marketing Advantages for Buildings 

Daylit Spaces Command Higher Rates, Lease Fasfer, 
Attract and Keep Tenanfs Longer 

Property owners a nagers have a tremendous ma tage 
lurking right under the 
power of daylight. 

Studies show that natural light has ail kinds of benefits in commercial 
spaces - including dramatically reduced 
productivity, decreased absenteeism, hi 
satisfaction, and improved mental and physical health. The' list goes on and 
on. 

oses - or rather, right above fh 

d worker 
and job 

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: 

S 
t 

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 1J.S. Green Building 
Council reports that well-designed daylighting can reduce lighting 
usage by 50 to 80 percent. 

e According to Environmental Design & Construction, energy-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 line - the income of the 
property. Capitalizing this increased income can add $5 to $6 per 
square foot to the value of the building. 

e 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. 

Managers Ass 999 about 
what office ten 

e According to a survey cond s and 

as more natural 
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light. 

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 li 
faster and for higher rates. Additionally, when the ow 
sell the building, the investment in energy efficiency 
added resale value. 

Energy User News reports that quality daylighting systems offer 

Modern Daylighting Tools 

Solatube International inc., the innovator of the tubular s 
which has been used in residential applications for mo 
recently launched its SolaMasterB Series, a whole new I 
skylights ideally suited for commercial interiors. 

As a simple, cost-effective alternative to traditional box s 

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-SOIA 
(7652) or visit the Solatube website at Solatube.cor& Media inquiries may 
be directed to (61 9) 291 -1 234. 

Back to Light News Index 
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The Hibte Company Authrorized Dealer for Daytite Solar Tube and DayLite SkyLite San Diego 

-d 

December 19, 2003 

Home 

Services 

Products 

-- I_ General Producl ini 

Giving you ... 
The most advanced technology available ... 

e The hiahest quality liaht 

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 stirround 
2. allows us to see depth 

Benefits - 

1. Color - Accurately represents marketing materials 
2. Calor - 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.. . 
Meschong Mahone Group declares human productivity is dramatically affected by 
natural light 

1. Studies conducted for retail sales concluded “all other th 
average non-sky lit store in the chain would likely have 40 
the addition of skylights, with a probable range between 
Employees in the half without daylighting continue to try 
departments move to the daylit side“ 

2. Studies conducted for schools concluded “we found tha 
daylighting in their classrooms progressed 20% faster 
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 !!! 

Back to top 

INCREASED RELIABILITY. .. 

e Daylight is the most ancient and reliable source of light known. 
0 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 ... 

o Reduced electric lighting consumption 
Reduced heating and cooling loads 

e Reduced HVAC system size 
o Reduced peak electric demand 
0 Reduced maintenance costs 

Back to top 

INCREASED BUILDING VALUE ... 
When you add these thing together 



The HiLite Company Authrorized Dealer for DayLite Solar Tube and DayLite SkyLite Sa ... Page 3 of 3 

San Diego Skylil 

The highest quality light 
Increased productivity 

0 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. 

Authorized Representative for the 
91 1 

Local 
Cell: (619 

California State Contractors License No. 7 

2003 The HlLite Company - San Diego, Car 
: Skylights Skyiite Skylites Natural Light Da 

I) 
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obal c 

als often think ch 

e of the 1300's.'' 

e result of excessive pol 
major factor, and pow 

plants only exist to serve the energy d 

for the manner in which we utilize energy." 
cordingly, we have the primary responsibility to control our 

at good stewardship is all about," says Miller, "personal responsibility over those things we 
1 of. It's not about me trying to change the world, or even to teIl others how they shouId do 

things. It's about me being responsible for what I do, not for what you do." 

f electricity. Elecfric lighting accounts for 25% of all energy produced in this country. 
to illuminate interior spaces, the majority of the electric lighting load could be 
ing to Miller. "However, if daylighting is implemented improperly, it results in 

lar heat gain, and we accomplish nothing more thai a transfer of energy use from lighting to 
the air-conditioning system." 

Miller's goal in introducing daylight pipes (also called solar tubes or tubular skylights) back in 1991 was 
to I-eplace 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), c )  are expensive to install (usually over $1000) and d) don't spread light 
throughout 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 themally efficient, c) being simple and inexpensive to h t a l l  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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reflective hollow tube is installed between the ceilin 

of the room below. According to Miller, when 
alence of up to 900,1500 or even 3000 watts worth 

e tube (9”, 13” and 21” respectively), the season, the time of day an 

the solar tube above the roof and gets reflected 

’I’he Sun Pipe Company provided the following infomation to substantiate their claim that a single 
SunPipe-l3@ can save over 600 pounds o f  C02 emissions &om a caal-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 burning of 300 
watts worth of incandescent lamps. 

e-13 replaces 300 watts worth of electric lamps for 5 hrs./day, 5 dayslweek. 
Energy Savings Calculation: 

300 Watts X 5 Ekslday = 1,500 Watt Hrslday 
1500 X 5 dayslwk = 7500 Watt Hrs.1wk 
7500 X 52 wkslyr. = 390,000 watt HrdYr. /lo00 = 390 k W y .  
390 kwh / Yr. X 1.7 Lbs- C02 I KwH = 663 Lbs C02. 

Nitrogen oxides (Smog) ~ - ~ ~ l l  2.652 
5.07 

Produced KwH I Yr. 
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to use 300 watts 
ism. They also cl 
waste per yr, but 
by the thousands 

SunPipe@ owners is impressive. 
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o our eco syste 

of C02 from entering 
rior illumination, far s 

on sense to implement s 

dard component of residenti 
ctric lighting, it earns the 
alls it, a “Global Cooling’ 
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For fixtlier information call them toll free at 1-800-844-4786 

Back to SunPipe Home P a  
Articles List 

Global Cooling? 
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- 1  .. How does Solar Flair's light output compare to electric lights or traditional skylights? 

Light is measured in lumens and energy usage in watts. A standard 100 wstt incandescent bulb produces 
1200 lumens. A 40-watt, 48-inch fluorescent tube produces 2300 lumens. 
* The 10-inch Solar mair produces up to 3750 lumens 
* The 14-inch Solar Flair produces up to 6500 lumens 

The 10 inch Solar Flair compaxes to a 2' x 2' skybght and the 14-inch compares to a 2' x 4' skylight 
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onventional ideas about W A C  

benefits of daylighting 
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Find this article at: 
http://www.buildings.comlArtides/detail.asp?offse+-25&ArticielD=663 

Uncheck the box to remove the list of links referenced in the article. 
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Case Studies > Commercial 

Project: Stater Bros. 
Building Type: CommerciallRetail 

To print: Click here or Select File and then Print from your browser's menu 

"The most exciting aspect 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 I Commercial 1 Solatube Home 

Solatube International, Inc. 0 Copyright 2002 
2210 Oak Ridge Way, Vista, CA 92083 
Phone 760-597-4400 Fax 760-599-51 81 
&yw.solatube.com 

Home I Products 1 Gallery I Liahtina TIos I 1 Customer Suo~01-t  
Download Center 1 Dealer Locator 1 Resources for Archjt- 

Dealer Info I Liaht News I Media 1 ComDanv I Contact 

e-mail: infobsolatube.com 
Copyright 2003, Solatube International, Inc. 

site by: Mind Grind 

http://yw.solatube.com
http://infobsolatube.com


Technology 
Centralized Lighting Control 

Allow automated contr 
simple time clocks, pa 

y, Building Automation systems with 
photoelectric controls 20-30% 

ions include: Lights on for an aver 
urs of operation (average of all c 

of 4200 hours, even though 3,956 
ercial and industrial customers). 

1.4 Watts per square foot, av lighting level in space to be controlled, 15% 
savings on simple timer syst d 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 an 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 $.I 
incentives if systems 

O/square foot assumption be used. Could consider adding to 
create other opportunities for daylighting andor multilevel 

lighting. 

Requirements 
System should be automated and must consider occupant schedules and ovemde 
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”, ACEEI3 Guide to Energy Efficient Commercial Equipment, FEMP 



Control Issues 

By Alfred R. Borden IV, MLD 

Reprinted courtesy of Consulting-Specifying Engineer, OS/Ol/ZOOZ. 

0 

0 

0 

Work areas-offices and laboratories. 

Circulation areas---corridors, stairs and lobbies. 
Common facilities-dining areas, meeting rooms and fitness centers 
Support spaces-mechanical rooms and storage rooms. 

It's safe to  assume that most building owners would not let water run freely throughout thelr facilities, but 
necessarily understand tha? lighting with ffective controls amounts to the same 

ss. an the other hand, a lighting system regulated by well-designed controls is an 
ive component of a building's operating systems. 

control system can be the most effective means of maximizing the benefits of good lighting, 
ility managers to use only as much energy as is required. 

per lighting controls can make a facility a friendlier place, as accessible, we1 
rs give occupants options for creating the pattern and intensity of lighting th 

most comfortable and productive. 

ntrol schemes, however, should always consider the impact on the peo 
words, lighting controls that do not take into account user needs become 
Ip. Avoiding this kind of situation is the responslbllity of the system design 
Consequently, controls must be accessible and intelliglble, as well as ha 

e. 

overrides so people are not "left in the dark." 

No time like the present 

The best tlme to make decisions about lighting controls in a facility is right now. Undoubtedly, 
easier to do so during a preliminary design phase, but it is never too late to  harvest the saving 
operating benefits produced by properly applied lighting controls. The fint step is to look at eit 
lighting is currently being utilized, or will be used. 

Typically, lighting IS provided for occupant safety, comfort and convenience, as well as to h 
building's image or identity. Each of these uses represents the beginning of a control strate 
building can be divided into areas or zones according to lighting usage. A simple 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 tirne will they be there? And for how long? 

Interior spaces can be categorized as follows: 

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. Slmilarly, 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. I n  the simplest analysis, 
lighting control systems come in two types: those that turn nghts on and off, and those that vary 
intensity. On/off controls come in various forms. The most common types are: toggle s 
clocks, photocells, relays and contactors. Time clocks provide scheduled control of lighting 
photocells react to changes in the amblent light level. Both continuously repeat their preset 

an equipment failure--without any additional input. Switches, relays and 
r, either an individual ws a switch or a control device--such as a 

microprocessor, photocell or occupancy o make the contab. 

sor lighting controller is a light switch designed to detect motion w 
f ultrasonic sound or 

ned for different s 
e movements and 
. However, a t  the li 
can be fooled by air movement near a diffuser. 

are made with a v 
Within the range of 
surfaces, such as pa 

vements may not be 

across the bands of light th 
ts line of sight. In all cases ancy 
involves adjusting sensitivi aY 
of occupancy sensors offer this post-installation 

service. 

where occupancy sensors are 
, Areas that are usually OCCUpie 

end users will ultimately see savings in th 
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 a 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 ana stair lighting off when unoccupied. 

monly used are conference rooms, private o 
large open ofTices, produce less savings. I n  
s kilowatt-hour energy costs but not necessarily in 

A t  t h e  office 

Office lighting is a different issue, as provisions must be made for direct occupant control. Although some 
areas operate on a regular schedule, off-hour use is cornmon. 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. I n  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 Eu 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 lamp 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 llght 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 
installation. 

i 
Automated lighting 



A programmable lighting controller interfaced with a building automation system (BAS) provides an 
excellent means for saving energy. This control stmtegy divides the facility into functional groups and 
programs the system to turn lights on and off according to the n 
Each lighting circuit is controlled by a relay that responds to the 
can be fitted for local override if people enter the area off hours, 
area's schedule. The interface-to the BAS can be used to report 
opportunity to optlmize HVAC usage In each building area. (Go to"Deep Links" at www.csemag.comfor a 
case study illustrating this technology.) 

Another aspect of the lighting design, lighting circuits, should also be configured accordin 
strategy. Controlllng lighting on a per-circuit basis is less costly, so separate circuits sho 
control group. I n  other words,-the corridor lighting should not share a circuit with the offl 
walkway lights should not be on the same circuit as landscape lights. Each functional piece 
offers a different opportunity to control lighting use, but mixing the circuiting may complicate a 
device's wiring or limit Wture options. 

cupancy schedule for each group. 
med directions. The controller 
account for changes i 
profiles and may offe 

Setting the standard 

The growth of computer networking has had a great influence on lighting control systems. I n  the past, 
each electronic lighting control system stood alone in a building, especially when built by different 
manufacturers. Therefore, the conference room dimming system had no communication 

provided programmable on/off control of the office lighting. A t  best, they could 
to a centralized BAS. However, this has changed because most control man1 

started incorporating two communication standards into their systems. 

Almost 15 years ago, the United States Institute for Theater Technology (USIrr) 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 systems to talk to dimmers, relays and automated lights made by 
different manufacturers. The other standard comes from the computer industry-the RS232 data port. 
Phis 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 all 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 a t  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 (DAU) was developed in Germany and has been promoted worldwide. Several 
manufacturers have adopted DAU 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 malntenance staff when they 
need to be serviced. In  effect, lighting control becomes a building-wide system Consideration, not just a 
stand-alone or specialty application. 

A t  the same time, fully digital addressable lighting systems are not yet common and their cost and 
complexity make them an intimidating retrofit consideration. Ve.ry few companies provide all the 
components-ballasts, dimming modules, network interfaces-- that comprise a system, and integrating 



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 cont 
lighting designers to add that exba visual 
controls let the designer program pans, ti 

automated lighting fixtures-has enabled show- 
I1 motors with micropro 

es and moving projections into the 

more tender lovi 
manufacturers o 

hting control issues h visibility requirements, opera fe- 
user interfaces-end evelop a control program tha S. 

ut ware can be as slmple as loca as complex as networked dig 
the return in energy savjngs and user comfort can be rapid and lasting. 
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Energy Advisor 
Your guide to energy products 
for commercial buiidinss 

Lighting: Lighting Controls 
What Are the  Options? 
How to Make the  B e s t  Choice 
What's on the Horizon? 

Lighting controls help to make commercial buildings more comfortable, 
energy efficient. These controls can turn lights off when they are not n 
output so that no more light than necessary is produced. The two fundi 
employed individually or in tandem to provide even greater benefits. Th 
needed to achieve these functions ranges from simple timers to intricat 
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 a t  one of  its buildings in Sunnyvale, California. Elsewhere, TRW installed 
occupancy sensors in 8,000 rooms a t  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 
iikely 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 IS-foot radius. 
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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 sen and are more sensitive. They 
are onic sensors can be fooled by 
air 

e to false triggering. For example, 
ed by a person running by a door, moving curtains, or the on-off 
system. 

vices that incorporate both PIR 
antage of the PIR device's resist 

ltrasonic sensor. 

ltrasonic sensors are also available. These 
o false triggering and the higher sensitivity 

More details are available in the Energy Advisor Occupancy Sensors. 

s. 5 m e d  switches o 
schedules using clo 

wall switch box and all 
for a period that is de 
). Lights go off a t  the 

pant or manually turn 
to  12 hours. Elapsed 

sensors, are less prone to user maladjustment, and are low in cost. 

time switches may be 
cal or electronic. Mechanical 
pically set by the user, are 
spring-wound kitchen 

timers connected to a relay. These 
items are subject to mechanical 
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. Elapsed time switches are also 
an easy, economical means of 
complying with energy codes that 
call far automatic lighting controls. 

Clock switches control lights by 
turning them on and off at 
prearranged times, regardless of 
occupancy. They are most useful in 

used spaces. 

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 
easily programmed to adjust for shifts to and from daylight savings time or for holiday 
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schedules. 

The latest clock switch includes 
time from the National In 
curre fluorescent lighting, 
relay s may trickle a small 
are off, and may damage the lamps. 

ment systems. An 
r lighting as a clock 

ical EMS is designed to  
ement systems are al 

that combine on-off and dimming ca 

re 
ilable. Systems are now beco 
ies in an EMS. 

utomatically cycles lights on or off, one 
hat lights will soon be shut off. 

pressing a local switch or by p 

G CONTROLS 
ed io mafch lighting levels with human n 
ht sensors, dimming controls can correct 

mp 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 threedamp 
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 hGh-intensitv discharae (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 a r e  the  easiest t o  dim. The  introduction of semiconductor-based 
dimming controls for these  lamps m e a n s  tha t  dimming is also accompanied by a reduction 
in energy consumption, However, these  dimmers cause  the  filament t o  run co 
reducing color temperature  and making t h e  lamp appea r  more yellow. In  

not  vary linearly with light output, and lamp efficacy is reduced duri 
ver, voltage is also reduced, which increases t h e  life of standard inca 

but may reduce life in halogen bulbs. 

Fluorescent lamps may be dimmed for two purposes: energy savings a 
Energy-saving dimmers typically dim down to 20 percent, while 
s may reduce light levels to 1 percent o r  less. Unlike incandescen 

, 

t dimming does  not extend lamp life, and long per 
en life. Dimming ballasts a r e  often used to reduce 
sunlight is available. In o n e  test, dimming ballast 
percent ( s ee  Figure 2).  Dimming can also b e  used in 

strategies-better to have employees work under  slightly lower I 
to send  them home because of a power failure. 

Dimming is accomplished through 
t h e  use of ei ther  low-voltage control 
or  power line control. Most ballasts 
a r e  controlled by a separa te ,  low- 
voltage circuit. 'This approach 
requires additional control wiring, but  
t h e  ballasts a r e  compatible with a 
wide variety of dimming controls. For 
example,  low-voltage controlled 
ballasts can easily be connected to 
energy managemen t  sys tems tha t  
offer 0- to 10-volt output  channels. 
Power line controlled ballasts can dim 
fluorescent lamps with standard 
incandescent wall dimmers installed 
directly on the  line-voltage switch 
leg-no extra wires necessary. The 
ballasts a r e  not compatible with all 
dimmers,  however, so ballast and 
dimmer should be checked for 
co m pat i b i I ity . 

I 

In recent years, it has become easier  
to dim compact. fluorescent lamps a s  
well a s  full-size fluorescents. New 
screw-based, dimmable compact 
fluorescent lamps (CFLs) provide 
dimming capabilities down to  the  
range of 10 t o  20 percent, and early 
reports claim tha t  t hese  products 
work well with most  existing 
incandescent dimmers.  These lamps 
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I 

cost just a few U S .  dollars more 
than s tandard CFk .  New hardwired CFL dimming products a r e  coming to market  as well, 
providing opportunities of dimming lights to  even  lower levels. 

Personal dimminq controls t h a t  aliow 
a reas  a r e  also becoming more widely 
to cu t  energy use  and  increase worker sat1 

ight levels in their own work 
ng controls have been shown 

more limited, bec 
index, increased fli 
during line voltage 

promise to solve s o m e  o f t  

example,  a sys tem tha t  combines occupancy sensing and  dimming. Dimming cannot  s a v e  
energy when occupancy sensors  have  already s h u t  off a lamp, and  t h e  occupancy senso r s  
save less energy when they turn off lights t h a t  otherwise would have  been dimmed.  

TOD of Paae 

How to Make the  Best Choice 

Select t h e  t y p e  of control b a s e d  on Eh 
sensors  and  timers if t h e  space  use is un 
warehouse aisles and hotels o r  any  space  tha t  is unoccupied, in a n  unpredictable fashion, 
for more than  30 percent of the  time. Consider timed switches if space  u s e  is predictable 
and not  par t  of a 24-hour operation. Photoswitches a n d  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, e i ther  during the  day  o r  after hours, manual d immers  
or  multilevel switching will work well. 

ge of t h e  s p a c e .  Consider occupancy 
able. Typical examples  might b e  

Select the right type of control for t h e  e x p e c t e d  load  profile. For a space  with 
predictable 9-to-5 work hours a n d  limited weekend use,  select controls t ha t  wilt reduce 
peak demand.  In  tha t  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 o r  multilevel 
switching can help to reduce unpredictable use. In spaces  t h a t  a r e  always open, u s e  
photosensors in conjunction with dimming ballasts to cu t  dayt ime energy  use, a n d  u s e  
manual dimming and multilevel switching to cut energy  u s e  a t  night. Manual controls 
work best in spaces  such as gymnasiums or conference rooms tha t  are lit for specific 
events .  Manual dimming and multilevel switching are t h e  best energy-saving opt ions in 
those situations. 

htfn*llwww larlwn cnmIenerovarlviwr/PA An html 
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, Evaluate cost-effectiveness. U hieve varying levels of energy savings based 
on t h e  types of spaces  in which th  
for occupancy sensors.  More preci 
pat terns  o r  t he  use of datalogger 
models or  full-scale mockups a r e  
building operators es t imate  potenti 
controls t o  calculate a simple payback period. 

ment  occupancy sensors,  as shown in the  table  
es require random surveys of occupant 
current usage. For daylighting, actual scale 
used to est imate  the  savings potential. Once 

gs ,  they  can use the  incremental cost  of t h e  

m compatibility. All t he  
ntroller, photocells, occu 

n t s  in a lighting control system-including 
ors, and switches-must be  

may come from a different ma 
ity issues before a large installation is 

ieving this can be  tricky when 
small-scale test will help sort ou t  
specified. 

Too of Paqe 

What’s on the Horizon? 

Look for new products in t he  near  future tha t  incorporate the Digital Addressable Lighting 
U). DALI is a digital 
rs are embracing. It i 
unication between a 

ications standard tha t  a growing number of 
oprietary standard t h a t  defines interfaces for 
and t h e  various electronic components  of a 

system. The DALI concept was designed to close the  g a p  between 0- to  10-volt 
systems-which a r e  low in cos t  but  lack flexibility-and complex building managemen t  
systems, which provide lots of functionality but  require costly equipment  and a high level 

I of sys tem knowledge on  the  part  of t he  user. 

DAL.1 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 t h e  configuration of the  
space changes,  ballasts can easily be reassigned to another  group without rewiring. 

Top of Pa= 
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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, 
ciassrooms 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 ox 
all 3 lamps. Other examples are le fixture types, such as in a conference or 
multimedia room where occup choose to operate perimeter lights, accent lights 
or task lights separately from ghting for multiple levels of lighting. 
Another area where multilevel lighting might be used is in warehouse areas that are 
gequently unoccupied or are illuminated by skylights. In this situation, li 
multilevel (high/low) capability can be switched to low output based on 

or daylight sensor. A consideration for multilevel HTI) is that in many cases, 
ses efficacy at reduced power - for example at the high setting a 400W MH is 

at approximately 23-30%. An option to operate lamps at 50% light level is 
at 100% input wattage and 100% lamp lumens, but at 50% power the lamp 

also available, but the energy savings are not as great (approx 30% energy reduction). 

I Estirna Savings - kWh 
es 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 WID 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 burn hours per year savings should be about .9 kWh 
per square foot. 

Sw,mmer 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 $Usquare foot for lack of 
substantial detail. 

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



Suggested Incentive 
I incentive based 

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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and Community Programs and Office of Federal Energy Management Programs of the U S  Department of Energy 
under Contract No. DE-AC03-76SF00098. 



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 F m L  lig d y  weekdays in which the 

for the seven month period 
that while most occupants use 

substantially occupied are in 
y and December, 1998 is pre 

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 
occupants of this sample. Even those o 
switch for the entire day. 

ss-than-full lighting) by a significant number of 
who primarily me kll lighting sometimes use only one 

ghting hours in this sample that tlie lighting was at the 
re at less than full lighting with 28% using only 113 

le to the use of bi- this office sample. 
hr/day. But there of "full- 

on of the total lighting hours is at reduced level. This 
represents energy savings of 24%. 

For more idornution, contact FMRubinstein@Jbl.gov: 

Francis Rubinstein 

Lawrence Berkeley National Laboratory 
Mail Stop 90-3 11 1 

Berkeley, CA 94720 
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US. Denartment of Enerev under Contract No. DE-AC03-76SF00098. 
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ighting through a multi-level 
ere is a need for a better contr 
ting systems offer a trernendou 

le maintaining productivity. The 
es the high efficiencies and ener 
ng with proven control technolo 

eed %and save energy when you don't. Kilowatch 
uce lighting power cost by up to 40% 

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. In a 
typical warehouse environment (applicafions similar to picture on the lefi), 
loading docks and shippinglreceiving have the highest activity, but are contained 

e 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 level of illumination is only required possibly 20% 
of the time. Then when worker leaves the space, KiloWatch switches the light level to low, possibly 80% of 
the time. T'he energy-saving Kilowatch system allows you to maintain a minimum 
power consumption when areas are not in use, then gives almost instantaneous fu 

The expectations of a high school gymnasium (applicafions similar to picture on 
the right) are no longer 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 illurnination that the varsity basketball 
team would 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 KiloWafch system allows 
the luminaire to 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 KiloWafch 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. 

b Typical manual applications include : general activity areas, institutional areas such as prisons. 
family life centers, general offices, schoolslgymnasiums and manufacturing facilities. This system 
allows for highnow levels to be manually controlled from single or multiple 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. 

or applications include : Warehouse ai 
areas, parking garages, a 
ed sensors which automa 

hipping docks, storage areas, 
areas. This system inc 

m low level to high I 
This return to low dela 

s. A time delay of 15.m 
motion is detected and back to I 
infrared motion sensor can be fi 
into the sensor to allow for lamp stabit 

ation on the Kilo Watch system and o at 
tool on ordering proper fixture and GO 
systems with RELOC modular wiring systems. 

ms are compatible 
plicable for greates 
Start systems are 

s Kilo Watch dual.-level system is designed aroun 
echnology. 

ss of control method used, manual switch or sensor, the luminaire electrical 
. Lithonia uses standard ballast, 
ished by adding a second capacit 
lay, installed in the luminaire. The control relay is pa 
witch in a manual system or the control sensor system by a separate 120V or 277V AC control 

s are 

h a 12OV or 277V AC 
s directly connected to 

circuit. 

- Indoor HID Options and Accessories A@ 
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% 
lumen 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 sysfem. 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 Kilo Watch CakUhfOr Excel (Version '97) allows users ta download program onto 
computer, moreover calculates simple payback on estimated initial capital cost. 
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Standard System Performance 50% Power Reduction at Low 
O h  Lamp 

Performance _ _ _  Input Wattage % Lamp Lumens lnput Wattage 
",_.------I__- 

100% 115 35% 
100% 119 35% 
100% 168 38% 
100% 164 38% 
100% 190 30% 
100% 21 2 35% 
100% 231 23% 
100% 234 30% 
100% 275 30% 

542 100% 
100% 173 23% 

28% - - --- 

h Pressure Sodium 464 100% 198 22% 

gh Pressure Sodium 100% 565 37% 

Standard System Performance 50% Lumen Redu 

Input Wattage % Lamp Lumens Input Wattage 
158 100% 

100% 163 
100% 200 50% 

100% 243 50% 
100% 255 50% 
100% 322 50% 
100% 312 50% 
100% 329 50% ~oo%--".-..--"- 705 50% 
100% 188 50% 

__-_..----._._ ----__.- 

100% 203 50% 

00 High Pressure Sodium 464 100% 350 50% 

100% 680 50% ______ --__---- _-- _--_.- ~ - _ . .  I100 1000 High Pressure Sodium 

Start Calculator 

~~~~~~~~~ 

-- Cgvrjuht 0 2003 Acuity Lighting Group, Inc. 1 Cornrnenfs I Updafed 08/01/03 

1 3 13 3 13nn7 
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Lighting controls: a new technology? 
Gallina, Carla 

Electrical Construction & Maintenance, Jul 1, 1995 

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, 
found? The answer is literally at our fhger tips: turn the lights OFF. 

and attention paid to reducing energy in lighting systems, the fact sti 
turning lights OFF is the most cost effective means of capital savings and energy c 
available. However, doing so requires human activity that, like a weatheman, is not 

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 oppoi-tunity to 
reduce light levels and subsequently lighting energy loads in a space when full light output of the 
lighting system is not required. 

ne switching allows control of luniiniares in front room-back room, side-by-side, or 
ations. 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. 

switching is used in place of zone switching to 
lamp fluorescent luminaries are used. The 
reduced while still maintaining even lighting 

throughout the room. Three levels of light (one lamp on, two lamps on, or a11 three lamps on) provide 
considerable flexibility for daylight spaces or for spaces with tasks that require several different light 
levels but do not require full range dimming. 

Split switchmg can also be incorporated into 2- and 4-lamp l d n a i r e  configurations. However, only 
two light levels can be achieved &om these applications. In Plamp 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. 
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Compact fluorescent downlights have become a major player fo 
ectronic dimming ballasts for compact fluorescent lamp 

amp switching schemes. While 2- 
becoming increasingly available 

popular use, Z l m p  switching of downlights provides a cost effective alternative to dimming, 
full range dimming is not required. 

In our designs, we use split swi ely in classrooms and of-rices where nzultiple 
lit switching in healthcare facilities with 

light levels can typically 
activity make t h i s  a goo 

d lighting control strategic 

are typically required. 
rooms. Corridors With 

use. Sleeping patients and 
with a very low initial cost. 

Dimming controls 

ses, but not at the same 
page 57 and [ILLUSTRATION FOR FI 
effectiveness (Le. energy saved per dollar s 
carefully where energy saving is the prim 

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 carefulIy. 

g discharge lamps) should be sc 

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 dinming 
controls were variable resistors that, from an energy point of view, wasted as much energy as they 
saved. Autotram former (magnetic core and coil) h e r s  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 transistars or thyristors as switching elements to control the 
power input to the lamp. Solid state dimming comes in many packages, froin single poIe dinmer 
switches to larger multiscene preset controls. 

While incandescent lighting in spaces is severely limited by most energy codes, applications for its use 
still exist. The prinlary, 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 akide, we typically design sanctuaries for 20% more light than recommended. The reason 
is simple: the dimming systems (in most cases rnultiscene presets) are essential to the fknction 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/dhdng 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 ity discharge or m) lamps i 
than dimming incandescent lamps. However, g controls for discharge lamps 
lamps in particular, have been available for quite some time. The dimming of disch 
dimming ballasts working in conjunction with dimming controls. 

Fluorescent lamp dimming. In the case of compact ffuorescents, even the lamps must be specified 
(fo stead of two-pin) specifically to work with the dimming system. 

d that requires a ballast to co 
ntrols designed to reduce vo 

ent lamp is a negative-resistive 
ajntaining operation. r) 
t dimming, will extinguish the arc in addition to reducing lamp 

can be b e d  from co designed for standard 
and electronic dimming ts. Like a low voltage a 
g control must be matched to the technology for which it 

magnetic fluorescent d i m e r s  provide fill range dimming to 40% of rated lumen output. 

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

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

i 

Electronic dimming ballasts for long fluorescent lamps can provide full range dirnming to I % of rated 
lumen output. To date, only one manufacturer of long fluorescent dimming ballasts and controls offers 
reliable full range d i r i ~ n g  to 1 % of rated Imen output. Several new nianufacturers 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 dimrning must be carefully evaluated. Spaces where we have found justification for fbll 
range fluorescent dimming are in medical exam rooms, conference rooms, and in daylight spaces where 
lumen maintenance and photocell controls are likely to be employed. 

HID lamp dimrning, While ZFCD 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 w m  up time, color shift, and lumen 
degradation, which are standard operating issues. Because of wannup time, XED 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 illuminance 
range. 

htin.//www prmwph rnm /mirrnqi tpdm:, on7 in~ar t i  r 1~ a cn?mnrl~=mnnt Rrmaoa7i n ~ n r t i  cl pi Cl 1 3/31/2003 
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The color shift of €€TD lamps varies between lamp types. Lo clear metd-halide W-H) lamps 
output. High wattage, clear, M-H lor shift to blue-green in the range of 80% of fu 

gin to shift at about 60%. High pressure sodium 

warranty if the dimming and control system specified is known to threaten lamp life 
atic shift to yellow at about 50% of rated lumen 

andor induce unrecoverable color shifts. 

thing, often referred to as "Hi/Lo," is another form of energy and illuminance control 
Typical systems will operate HID lamps at fill fight output and 

ight output and energy consumption. The primary advantage to 
spaces where occupancy sensors can switch lights to low to c 
ed. and switch them to high when a person arrives. Bi-level s 

, where photocells can be used to reduce the light 1 
m daylight is present. We have used bi-level swit 

s to meet energy codes and maintain high illuminance levels for GO 

cent development by one of the oldest manufacturers of multilevel ballasts and controls is a 

trols suffer the same problems as full range dimming: L 
but switch back only to about 85% of full lumen output 
system, lamps must always be started in the high mode; 

warmed up to full lumen output can they be switched to low. The lamp takes between 5 and 10 min to 
wann-up to full bright. 

e 

Most manufacturers limit noticeable color shift by designing muItilevel 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. 

L,ow voltage lighting 

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

L,ow 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 Ioad. 

While line voltage lanps 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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if the daylight illuminance level exceeds a preset illuminance level. The 

d also be added to this scene by switching OFF the power supply to the room 
e primary disadvantage of this type of multisensor control is loss of control by 
, this can be resolved with advanced controls. 

an be switched OFF ox: ON by the occupancy sensor as people move through the 

Photocells and timers 

s an inexpensive way to ens 
be used to switch the li 

photocell controls are atri 
sent throughout the day is a c a ~  

. This space may not req 
in the late afternoon. 

ystem. Photocell technology combined with dimming tec 
ed lumen maintenance system, resulting in cost savings 

ides 
energy 

and maintenance. 

What's a lumen maintenance system? It's basically a system that takes into account the natural lumen 
, fluorescent lamps in particular. For example, if you assume a 30% loss due to 
on, you can design a control system to account for this eventual loss. The initial 

1 

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, fuII 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 sensors available: infrared, ultrasonic, and infraredultrasonic. They 
niay be wall or ceiling mounted as individual units, or they can bc specified as integral to a lighting 
switch. They are readily available goin a variety of sources. 

Occupancy sensors are notorious for switchuig lights OFF when r o o m  are occupied and stvitchhg 
lights ON from motion that is extraneous to the room or occupancy. 

Sensors have varying range capabilities, in addition to sensing sensitivities. You should take care to 
select the right product for any given space. You also should be carehl 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 
manuf'acturer) provides a 15A power strip containing sLx 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 mtil 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 mast 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 employed in the 
system, the more control you have. 

Advanced lighting control systems typically contain internal timeclock functions and can t 
fiom occupancy sensors, interior and exterior daylight sensors, and momentary contact swi 
newest products will also take input from dimmers, which can control line voltage and law voltage 
incandescent lamps, fluorescent lamps, and 1 ~ 1 0  switching €€I'Rs. The dimming and control adds a very 
powerful dimension to advanced lighting control systems by replacing numerous components and 
independent system 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 sophistication 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 Hamiel Green Rr. Abrahamson, Architects and 
Engineers, Minneapolis, Milm. 
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Advaitces in Technologies to be uware 05 

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: 
0 Lower ballast losses compared to magnetic. (ex.400W Mag bal6OW loss, 320W 

PSh4H elect bal2OW loss) improves overall energy savings. 
0 Better lumen maintenance - even in PSMH (1 3-1 5%) 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 0 

e Eliminates ballast noise 

T-8 Technologies 

"Super" and "Preinium" T8s are the new buzz words floating around the Northwest. What 
exactly are these T8s? The basic definition is 3 100 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-Octroil800 X P S  and Philips-Advantage T8 are the 
lamps Erom 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/premiutn lamps produce around 92 mean 
lumens per watt. This is a 9% increase in light output with the sanze 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 fi111- 
wattage lamp, but using a watt or two less energy per lamp. GE-Watt Miser Ultra, 
OsrandSylvania 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 engineered to lower relamping costs by extending the rated burn 
hours beyond the typical 20,000 hour level. Also, some new lanips 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 bum 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 lo-, 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 b 
fluorescent lamps can typically b 
will allow dimming to 5% (Lutr 
individual occupants to control the lighting in their space via remote control are readily 
available, but can be costly to install. Dhnab le  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. 

substantially. Screw in 
FL, &linear fluorescent ballasts 

r CFL ballasts). Controls for 

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 SO% 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. 

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. 

Sheet” products are also being used in automotive, specific 
configuration for use in ba , and are also available in p 

s may also prove use 
els and radiology films. Sylvani 
1 and medical end uses for 

roughly 100,000 hours, but indication 
more expensive to produce products that have similar applications. 

lay applications. Lifetime is si 
that it is not evolving as quickly as LED and is 









How to Buy Eae 
Industri 

s Should Buy Eficient Products 
13723 and FAR section Z.?. 704 direct agencies 
f energy efficiencj including all models #at q En ncy andRenewabk Energy 

Managemenf P r o p m  product labeling program. 

that use #ese guidelines b buy efiuen& products can realize substantial 
osf savings and he@ prevent polluthn. 

largest consumer, the federal govern 
ter e n e q  effiuencj while saving Supply Sources: 

. 

Phons (817) 978-8610 

for More Information: 
DOE’S Federal Energy Management Progmm 
(EMP) Help Desk and World Wide Web s k  
have up-to-date infomation on energy 
efficient fedend procuremeof including the 
latst versions oftliese recommendations. 
Phonc: (800) 363-3732 

doe.gov/femp/pmurement 

resources provide helpfhl guidance on 

doe.gov/femp/resoumesl 
lighting.htm1 

*National Electrid Manufkturers 
Assoeiabon (NEMA) publishes Standards 
Publication LE-5B, hcedurrre for 
Determining Lwninaire EBcnv Ratltgs for 
High intmify DirchnTe Industrid 
Lumiyires, as well as other information on 
industrial lighting 
Phone: (800) 854-7179 
wwwmemaorg 

‘Green Seal’s July, 2000 ‘Choose Green 
Report? provides valuable ulformation on 

Phone: (202) 872-6400 
sclocting HID luminaires 

w w W . g r e e n s d O r g  

*Llinminating Engineering Society of North 
America (LESNA) publishes guidelines and 
other i n f o d o n  on industrial lighting 
Phone: (212) 248-5000 

” - ~  ~- 
W W W . I G 3 * U C &  

.Lawrence Berkeley National Laboratow 
for lhis 

a) Upward efficiency is the portion of tight dhrected up. Both higkhay and low-bay luminaires are available with opaque 
reflectons, which direct all or most of the light downward, and with transparent refnctors, which direct some light up. 

b) LEK or iuminaire effcacy rating, d e s c n i  the efficiency of a luminairc in terms of nted iigbt output (in fumens) per 
wati of electricity use. A lumen is a standard m e m  of light output. 

supporting 
recommendation. 
Phone: (202) 616-7950 
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The federal supply sources for €iID (high intensity discharge) luininaires are the Defense 
Logistics Agency @LA) and the General S Administration (GSA). DLA sells HID 
luminaires through its Energy E@cie?t Lightz og, available on its Web site. GSA offers 
them on Schedule 6 2 4 ,  as well as through shopping network, GSA Advantage! 
Select or specify models that meet the recommended LER for that lgninaire type. 

Buyers should select or spec@ Iuminaires with Lumbaire Efficacy Ratings (LERs) that 
meet the recommended levels, based on industry standard tests. However, the LER rating 

ot be available for some manufacturers' products. If an LER rating is not available, 

Total Rated Lamp Lumens X Ballast Factor x Luminaire Eficiency 
h p  u t Watts 

e estimated from other photometric data using this formula: 

1 -  LER = ( 
Rated lamp lumens, ballast factor, and "Definitions," right) may 

anufacturers' photometric catalogs. Many industrial 
es provide multiple socket date different lamps and 

or wide light distribution. ion tends to lower LEK 

om: metal halide (MH) 
generally have higher 

e as good color rendition as MH lamps. 
attages. Mercury vapor and low-pressure 

dustrial applications because of their 

Two types of HLI> lamps are typically used 
lamps and high-pressure sodium (HPS) 
efficiency and longer life, but usually do 
HPS lamps are more commonly used at 
sodim (LPS) lamps are not common1 
poor color rendition. Mercury vapor lamps are much less efficient than other IIIDs. 

"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 €IPS lamps. Pulse-start lamps also provide much 
faster re-strike times, improved color rendering and color stability, and longer lifetimes. 

Capacitive switching with special HlD ballasts can provide bi-level lighting control for 
use with occupancy sensors in warehouses, 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. 

78 - - ~  64 
-___I_- 

Luminaire ffticacy Rating (LER} 
Luminaire Light Output 15,700 lumeris 13,300 lumens 
Power Input 245 watt!! 

880 kWh 

$33 

170 watts 

610 kM% 
$37 
--_I-- --- 1060 kWh 

___-I_- I_ - - - ~ 1 -  

_.." "I ___"___I____ 

Anma! Energy Cost --- 

Using the Gosf-Effectiveness Table 
In the example above, the luminaire at the Recommended Level, with an LER of 64, is 
cost-effective Zits price does not exceed the price of the Base Model by more than $1 10. 
The Rest 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. 

f 

Buyer Tips 

Dejinir3om 

"Puke-start '' n t d d  halide 
lamps use a speclal ignition 
system that ailows a faster "re- 
sm'ke" (7ig;u"up) time. 

Annual Enu;gt Use b bmed on 
3,600 operating hourspryem: 

Lfdinw Energy C a t  is ilte swn 
of llre discininled value of 
annual energy cas& based 011 

average usage and an assunred 
luminoire I$ of 15 ycnrs ne 
assumed cleedricily price is 66 
per kV%. Future clectricily 
price trends and a discount 
rate of 3.4% are based on 
federal guidelines (eflective 
porn April, 2000 to March. 
2001) 
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National Lighting Collaborative 
Order a free copy of NEMA Standards Publication LE5 

WHAT IS LER? 

distributors, specifiers, and lighting designers have a new tool to compare the 
cy of  fluorescent luminaires. The Luminaire Efficacy Rating, or LER, is part: of a 
a m  being implemented by the lighting industry. Watch for LER information on 

Policy Act of 1992 (EPAct) called for a voluntary national testing and information 
r "widely used luminaires with the potential for significant energy savings." 
ity for creation of the program was given to the lighting community: Natio 
ers Association (NEMA), Amefican Lighting Association (ALA), and other in 

and to evaluate whether the program met EPAct's objectives. I f  it did not, EPAct 
ions. The U.S. Department of Energy's (DOE) role was to  provide financial and technical 

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. I n  the words of M s .  Christine Ervin, DOE'S Assistant Secretary 

Collaborative play an important role in helping America to become more energy efficient, to 
achieve our environmental goals, and to stimulate sound economic growth." 

ergy Efficiency and Renewable Energy, "Voluntary partnerships such as those forged by the 

The resulting program is based on NEMA Standards Publication No. L.E5, "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 efficjency (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 similar to the 'miles per gallon' rating for automobiles. "LER gets to the core o f  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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National Lighting Collaborative Page 2 of 3 

The LE5 document specifies the major fluorescent luminaire categories covered and the standard 
industry test procedures. It is recommended that luminaire testing and rating be performed with 
F4OTIZJES lamps and energy- efficient magnetic ballasts, and F32T8 lamps with electronic ballasts 
as well. 

I n  addition to LER, LE5 also contains a calculation for the relative energy costs of each rated 
luminaire. This estimates "cost of light," the yearly lighting energy cost per 
output using identical assumptions for operating hours and electricity price. 
and operating conditions vary widely, this number is intended for comparis 
prediction of actual energy usage. 

WHAT DOES "LER" MEAN TO MANUFACTURERS? 

Manufacturers have stated that using the new system will add competitive a 
products and expect the testing and rating procedures to spread rapid1 

ratings are being added to product literature and used as market 
t contains a sample format for reporting LER 

industry. Manufacturers are encouraged to communic 
luminaires to NEMA. The U.S. Bureau of Census MA36L Current Industri 
beginning in 1995 to  collect luminaire shipment information as a partial 
impact and use of the LER. Continued participation is encouraged to ma 
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. I t  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 lumina ire. 

HOW DO WE U S E  "LER"? 

Comparing the LER of two luminaires is not quite as simple as comparing two automobiles' miles 
per gallon ratings. LE5 distinguishes between the major categories of fluorescent luminaires, Each 
rating contains a two letter code indicating source and product category, such as FL. 'IF" 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 fall into different LER ranges. 

HOLD A PLACE OF METRICS OF QUALITY 

The International Association of Lighting Designers (IALC)) and the Illuminating Engineering Society 
of North America (IESNA) are working towards the development of numerical metrics for quality of 
lighting. These rnetrics will someday be used as a tool to expand common practice in lighting 
specification beyond the realm of the horizontal foot-candle. I n  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 luminaire 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 

httm://www,lirhtsearch. com/reference/nlc.htrnl 12/5/2003 
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PnsmatronTM is available wrih the 
following luminaires 

in order, from left to nght 
0 Pnsmaltimee 
0 Prismpack'V 
0 Pnsm,4re'II 
0 PnsrnAre" I I  Endosed 
0 CentaGlo' 
a PnsmGlo' 
0 02454 
a PGRL 
0 PnsmalurneB Endosed 
a Pnsmpack" Endosed 
0 Enduralurne" 

& 
HOLOPHANE LEADER IN U G H I "  SOLUTIONS 

An %qcuitySmnds Company 

Acuity tightmg Group, Inc 
214 O a h w c d  Ave.. N w a k  OH 43055 I 

'i., , *,. .?. 

I .  .. . . ~  . . 
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:. , _\' 

.." : 

Visif our web  site a t  www.holophaiie corn 

iJ;.?rc6 w 2  82002 Acuiiy Brand> in. 
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Juarec 53000 Edo de Mwco 

?%ted n (1y\ 
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farfrqucot re-lamping, and lneffrcfcnt rntrgy 
usage throughout the life of the system. 

msintenance 

Maintenance = 
g systcms are designed on the basis of mean 

or 'avenge' light outpit  of the lamp. For metal halide 
lamps, this mean light output, as measured in lumens, is 
defined a t  4Sh of the lamp's rated life. Sincc most mcdium 

hours life. mean 

re-lamplng IS unnecessary, multing in a most cost-efkcttvc 
lighting system. In the example below. consider identlcai 
installatlons with 400 fixtures: one wlth magnetlc 
ballasts where lamps arc replaced a t  12,000 hours. and 
a with second DynaVision. where lamp l ife is extended t o  18,000 hours 

ual number of fixtures were 
consqucnces o f  producing 
fixtures ... and discover the 
Nalue Proposition RZI,.. 
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dard 2' x 2' grid using 1 type teiliq sup 
pori bracki:l 
Warranty 
The 2 k 2 Series R Su 
c [ bV tl[illrlng IIK. , u ar- 
rdiiled IO be lree ol de 
[lei rwiiial use and service b a period of five (5) yean fmrn 
dal? 01 XhiDrneni, 175W 400W and (3) years lor [he @let- 
Ironic ballasl If found to be defective hy us, we will repllfe 
?e nan perlorming components 

UR 

. .  . .  

lamp: 350W Coated MH/PS 
Lumens 35,000 

Lamp: 350W Coated MH/PS 
Lumem: 35,000 

9 Cell louver 16 Cell Louver 

ECHNICAL HOTLINE 1-800.242-5267 



ECHNICAI HOTUNE 7-800-242-5267 
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Ideal for... 

Sockets controlled by standard 

0 Dlmmable motion detectors, or occwancv 
sensors 

0 Downlights 
5 0 U R  GUARANTEE 

QSAVE MONEY 
B WHERE TO SUY &&&Z 

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

Amalgam Technology 
Provides stable light output over broad range of temperatures and 01 
positions for indoor and outdoor applications--ideal for use in recess 

Energy Savings 
Saves IJP to 70% in electricity costs compared to incandescent lamp! 

Soft,White Light 
Pri-chromatic phosphors provide light similar to soft. white incandesci 

Medium Screw Base 

I Philips 1 Access to and use of this Web Site Is subject to these Terms of Use.1 
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Advance Transformer Ballast - Electronic Dimming Ballasts Mark 7 Solutions Page 1 of1 

Makk 7 0-1OV 
Dimming Ballast - 
4- Wire Installation 

About the Mark 7TFn 0-IDV Dimmable Electronic Ballast 

Designed to operate both linear fluorescent and 4-pin compact fluorescent lamps, 
family of controllable electronic ballasts satisfies the need for an affordable, flexib 
dimming solution. Newer models provide operation for up to six lamp types from I 

This flexibility is achieved through design breakthroughs, such as IntelliVoltrN, Ad 
full range operation, 120 through 277 volts at 50 or 60 Hz. 

Features and benefits include: 

0 100%-5% Full range continuous dimming for flexibility and energy efficiency 
IntelliVolt'" operation (CFL. only) from 120 through 277 volts @ 50 or 60 tiz for 

management and flexibility 
The most simplified connection system available 
Programmed-start operation providing continuous flicker-free dimming 
Lamp end-of-life circuitry provides additional protection 
Advance reliability, backed by a full 5-year warranty 

Use Mark 7 0-1OYwhen you're looking for... 

Total lighting control 
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 individuals 
Retail applications where skylights are utilized 

9 Remote controllability 
- Internet-based control schemes 

http://www.advancetransfonner.com/dimintr/mark7 features.htm1 

http://www.advancetransfonner.com/dimintr/mark7
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Wallbox Dimmer - MarkVl1' 0;lOV ,. , 
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LSD 14-2002 LSD 14-2002 

system, howevers have not been filly cxplorcd. and 1- power 

contra1 should genernIIy be less than 50 percent ofratsd lamp wa 

lamp dunmtng should be directed to individual lamp or controllermanufacturm 

Ida1 applications of these energy saving system mclude p a r h g  garages, warehouses 

shippmg docks, smct lights, supermarkets, ball ficlhs, factones, and security lighting They me 

also used in conjunchon wth daylight lightrng systems ta conserve energy. 
ismu, such as color stufi and lamp pdormancc, conttnudly anse mgardutg the usa of 

HID lamps on &mnung sysnms NEMA Lamp Section munbcrs mike theso ncommendanons 

adhsnng d m g  issues 

Guldellnes on the Application of Ufmmine to High Intensity Discharge 
Lamps 

Preface 
The exact porfmanct of any high intensity discharge (HID) dimnung system or ofthe 

lnmp on that system IS dependent upon the apocific dimmmg circuity omployed with specific 

b a l m  and Imps. These guidelines axe m w l  Io imprut general information and cansidernhons 

in the design and application of such systems. Contact the manufaaurers of the lamps and 

dimming systems for specific rccommcndnhons. As there rue fw Ousnng stnndardr for the 

dimming ofHID lighting systems, it IS rccommended thst the user, lighfhg dosigner or specifier 

evsluatc any new proposed combmaaon of components as a system in a field ten to ensure thet 

the combined pcrformancc ofthe symm is acccptablc. 

Common Types of Lamp Dlmmlng Systems 
Recently, thue hm been increased intcrtst in HID dimming circuits for energy 

conservahon applications. There BSO presantly IWD typu of lamp dimming systems in common 
use: (1) steplevel or bi-level and (2) line volrage. 

1210 sceplevcl system gmn;atly operates by switching capacitive or inductwe impedance 
into the ballnst output m reduca the I m p  current and’&erefore the lamp watage. These systems 

are oficn used in conjunction with ceeupancy dctection systems, elthough many typn of 

switching controls an available. Inn  typical applicdon. i nkxed  or ulbasonic occupancy 
sensors are utilized to d e t m  motion t, the controlled !sen. During the paid in which motion is 

dctcctcd by the sensors, the lamps o p t e  at n ~ c d  wattage. With 

o v a  a ccrtnin period of time, 1 switching mechanism in the system nduccs the lamp power to a 
predctormincd.waaage, generally not lower than 50 percent of raccd lamp wattage. 

Line voltage dimming cLfuit8 work by changing b e  primmy voltage to tho whole system 

6th a variable voltage bansformer, by electronically madilj+ing input vollago and current 
waveforms (so-cdlcd ‘‘phase ConnbI‘’], by employing demonic low or high &pency switching 

CkUitr, or by combinations of olcclronb ond mechanieal devices (so-called “hybrid systems”) to 

modify the lamp powor. All of the90 systmns OM reduw lamp wattngc continuously. Thcsc 

Pap. 1 

absence of loeat activiw 

A General Statement 
HID Imps  are destgncd to keep the i m p  electrodes and discharge NbO wall operenng 

wiffun a specific temperature range in ordcr to rnnmtltn the proper vapor phase conwntrntions of 

dfschsrge NbC add~hves Thus, when dimrmng Imps,  u 3 m  will expenenca degradation of 

cfficncy, color, and life if the sthng and oprnthng rccommendabons below arc not followcd 

Smcc the exact situation is dcpcndcnt on how tong thc lamps are opeatcd in the rimmed 

mode, the type of dimrmng system, and how deeply the lamps are dunmed, it is difficult to 

quantify the effect on life when dtmrmng an HID source Lnmp and ballast systems should m a t  

the rqwrcments of fhe eppropnatc A ~ c R c ~ ~  Neuonal Stendards Jnshfute (ANSI) spccificahons 

for both siarhrlg nnd opaahng Imps at fill power Ihc informntlon below reprcscnls some 

prechcni guldelincs when considenng an energy savmg HID d t m n g  system 

High Pressure Sodlum 
It i s  rmmmended that tugh pressure sodium (KPS) lamps be stmed nnd operated in the 

full power mode. I e at rated wanage, for 3 rmnlmum of 15 mulutes before dunming llus 1s 

necessq to clean the arc rube of deposits h o r n  suvtlng that would amficially rase tho arc 

voltage and promote renchon with the olurmna Nbc If an tntempbon to the ballast mput voltage 
should occur, the lamp may cxhnguish and roquuc scverat mmutes to ro-lgnltc Ihe timing 

circuit should be reset for 15 m u t e s  only after the lamp has restarted. If the wput voltage 

nChvatCS fhc m e r ,  then 30 mmutes is recommended before dimming ~sreaumd 
Users need to he aware that there may be decreases in lamp color tcmperahtm and color 

rendering with d i ~ ~ ~ ~ n g ;  and, dcpendmg on the deplh of the nductron, there urn be a loss of 
guideline, when dtmmed below 50 percant wattage koz sustained 

likelihood ofpoor lumen m&itmance and shorter I m p  hie. 

Page 1 
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Philips Lighting - Press Centre - New Philips electronic ballasts offer a cost-effective cont ... Page 1 of 2 

Consumer Lighting i Professional Lighting I OEM & Setmakers Search I 
PROFESSIONAL HOME I Customer Areas I Application Areas I eCatalogue I Products I 

Press 
!@% ?VfTis electronic ballasts offer a cost-effective control solution fc 

one-piece HID-DynaVision ballasrs combine energy savings, hig 
and system connectivity h 

b 
of compact electronic ballasts from Phi 
reduce cost of ownership and improve 
HID-DynaVision ballasts offer a fully el 

- Lamp Control lamps which are widely used for lighting of roads a 
locations. These ballasts are compatible with all 
from 70 to 400 W, including SON-T, SON-T plus 
compatible with all future (mercury-free) SON lamps. They can also be us 
CDM lamps from 35 to 150 W. 

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 af 
dimming of outdoor lighting. This means that lighting can be optimally rnz 
the prevailing conditions, for example different visibility levels, changing t 
volumes on roads or abnormal conditions such as accidents. Not only is er 
saved by providing only the amount of light that is requited, but at the sa 
excessive artificial lighting - frequently referred to as light pollution - can 
avoided. 

Gear 
h Automotlve 

Lighting 
h Register 
b Contact us 

Other LiahtSites 

fiID-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 al l  types of SON lamps over 
range of dimming levels from 100% down to 20%. The lamp output is bel 
constant across a wide range of mains voltage fluctuations from 205 254 ' 
ensures optimum lamp lifetime. But the greatest benefit arising from elect 
operation is the feedback of data from the system, whlch rninirnises the nb 
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 ate designed to be incorporated in group ligh 
schemes, for example in telemanagement systems in which blocks of lami 
switched and controll6d 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-standai 
digital system which enables integrated switching and dimming functions 
high degree of programmability at individual lamp level. Use of the DAL.1 5 
allows not only highly flexible lamp control, it also provides constant feedt 
lamp status and possible malfunctions. 

When used in group lighting schemes HID-DynaVision offers high flexibilit 
defining switching and dimming schemes, for example by time, date, addr 
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zone, as well as easy integration with different telemanagement system 
architectures. The HID-DynaVislon ballasts can be used in combination wi 
main control system architectures and protocols, using appropriate interfa 
gateways, etc. The communication medium can be an extm wire, a fibre c 
the mains lines, or GSM and RF wireless systems, as well as supported prt 
such as LONworks, TCP/IP (Internet) and DMX512. 

1 0 2003 KoninkliJke Philips Electronics N.V All rights reserved. I Privacy Policy 1 
I Philips I Access to and  use of this Web Site is subject to these Ternls Of USe.1 
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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 (lumens per watt) were worse 
than those in Incandescent lamps, red traffic signals ahd 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 IOW for today's LED model -- 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. I n  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 cornpact fluorescent models. The Environrnentai 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 o f  
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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 ietter height and a standardized estimate of 
the length of neon contained therein. LED systems must demonstrate energy 
savings of 80% 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.S. 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 building codes. Signage has much 
looser brightness requirements, and, in some cases, ,LEDs may be replaced 
even though they're still 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! QSRAM Sylvania advertises life "up 
t o  100,000 hours." I t s  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 world. 

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 illumination 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 
proven 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 rnix 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 a t  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 sign configurations. A channel letter doesn’t 
have t o  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  H m  
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Speedpress Sisn S U D P I ~  - 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. 

OcB Arizona 30-s. Download FREE “Strategies to Grow Your Business“ 
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Neon Signs & Clocks LED Moving Message Signs Changeable Fiber Opt~cs Fiber Optic Signs 
Simulated Neon Signs Programmable LED Signs Illuminated Light Boxes Thermoformed Light Boxes Pre-Printed Banners 
Lighted Neon Boards Custom Clocks & Displays Adhesive Vinyl Lettenng Countertop Displays Outdoor Light Boxes 

Changeable Sign Systems Double-Sided Light Boxes Oval & Round Light Boxes Large Format Printing 
LED Lighting Products Simulated fx Neon Siqns Specialty Neon Clocks Flashing LED Signs Slatic Cling Signs 
Wfite-On Light Boards Flexible Neon Rope Lights Plastic & Metal Letters Dealer Inquiries Free Catalog 
Printable Order Forms 

Neon Mirror-Brites 

Shop the Store! Contact Us Home 
_-I___-___ .--____I___. 

Request A Quote 
-I 

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

(Flashing or Continuous on) 

15"X 6.314"XI .5/8", 7W, Ready to Plug in! 

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

Long 100,000 Hour Life - Trouble Free LED Operation 
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0 Simply the Brightest Fixed LED Signs on the Market 

0 Attracts attention, As Bright as Neon! 

0 Safe, Low Voltage Operation, 7-20 watts 

0 Flashing or Chasing, Toggle Switch 

* High Visibility, even in The Brightest Daylight 

0 Rigid Aluminum Frame Construction 

e Quiet Solid State Design 

0 Slim and Lightweight, about 2 inches deep 

ULLISTED 

e Enclosed Electronics 

e No Exposed Glass Tubing, Safer than Neon! 

0 Cool to the touch, Easy to Clean 

0 Environmentally Safe 

i 

e 1 Year Warranty 

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

MODEL DESCRIPTION PRICE 
LED Signs - LED BEER Sign, Red Lettering, No 

Border $174,50 Bu Now BE-001R 

All LED Signs are hand made and go through a rigorous testing cycle to insure that they will work proper1 
delivered to the customer. Proudly made in the  U.S.A. 

Call for Large Quantity & Custom Order Pricing. 

For more information E-mail: sen/ice@neon-das.=m 

NEON DESIGN A-SIGN'S WEB ADDRESS NEON-DAS.co_m 
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E pen Sig 
Extremely bright LED display, ideal for full-sun exposed windows. 

Attention getting, flashing or chasing feature at  the flick of a switch. 

LED-OP100 2 1 " W x  13"H x 2 " D  
LED OPEN 
Sign 
Red letters, Blue Border can be set Chasing or 
Continuous on 115AC,1 OW 

=- I [ !  g=3 
$349.95 $166.50 HOT. 

LED-OP2DD 2 1 " W x 1 3 " H  x 2 " D  OPEN 

letters, Blue Border can be set Chasing or 
ntinuous on 115AC,IOW 

ism- 
$349.95 $266.50 

LED-OP300 2 1 " W x 1 3 " H  x 2 " D  

d letters, Blue Border can be set Chasing or 
ntinuous on  IlSAC, IOW 

&=a IzEi?al- 
$349.95 $266.50 

LED-OP001 1 5 ' W x 6 3 W H x  15/8"D 
LED QPEN 
Sign 
Red letters, Flashing or Continuous-on, 1 IOVAC, 7W 

mm- 
$179.95 $126.50 



Flexible LED Lighting for Reverse 
Channel letter Illumination 
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 i t  can be niechanically 
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) 

Mechanical Fnslening Ln5y Connections 

Reliability You Can Count On A robust design, 
proprietary wheather rc'sistant coating and UL 
rrcoqnition mean rdiabiiity you can depend on 
With d lirnited warranty up to 5 years, a thorough 
iiimllalion guide, tor i i~ i le le technical support, and 
o i i r  val~i~ihle CAD layout servile, you will find 
ThinLED to be very user friendly 



Sample layout of ThinLED 

item P. N. Contents 
Red 701228-R One 12" Strip 
Amber 701228-A One 12" Strip 
Yellow 701228-Y One 12" Strip 

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

2 0 0 j  

Item P. N. Contents 
Green 701228-G One 12" Strip 
B l i ~  701228 B One 12" Strip 
White 701228-W One 12" Strip 

' Neon SloanLED 

Power Neon SloanLED 
Comparison 15mm Red, 12kV Red 

30mA Transformer ThinLED 
2.1 watts Power usage per foot 

Nominal installation (feet) 29 26 
2.1 K Power consumption (wattslft) 4.2 

4 2 watts 

"_ - 
rota1 Power consumption (watts) 122 55 

Power savings 55% 
-- - I _-_"__I__. -I___- 

_ll_____l"lllll__ ._- 

Easy Connections 

Technical Specifications - Warm Colors 
Colors: Red, Amber and Yellow 
LED Type: (Jltra Bright, AUnGap 
LEDs Per Foot: 30 
Power Usage 2 1 watts per foot 
Power Supply: SloanLED Ut  Class 2 
System Voltage 7 5 V DC 
limited Warranty- Up to 5 years 

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

---_I __ _. 

Technical Specifications - Cool Colors 
Colors Green, Blue & White 
LED Type Ultra Bright, GaN/SiC 
LEDs Per Foot: 30 
Power Usage 
Power Supply 
System Voltage. 
Limited Warranty 

3 0 watts per foot 
SloanLED U t  Class 2 
12 0 V DC 
Up to 3 years 

I-__ - I__ _- 

Technical and Installation Support 
- Online product, technical and installation information at 

- lnslallation training and assistance 
* Thorough installation manual 
- Toll free technical help desk 888 7474LED 
* Sign layout service 

www SloanLED tom 

888.747.4LED 
Phone 805 676.3200 
Fax. 805.676 3206 
Email: info@SloantED corn 
LWVW SloanLED com Patent Pending Q SloanlED 2003 #TL-0303 

SloanLED -An IS0 9001 Registered Company 
Ventura, CA Easel, Switzerland Taipei, Taiwan 



SloanLED Brings the LED Adv 
Architectural Lighting 
Applications 
LEDStripe provides perimeter or accent lighting for all 
types of buildings, from fast food restaurants to retail 
chains. LEDStripe, utilizing the brightest light emitting 
diodes (LED) available, is low energy, low voltage and 
long lasting. 

Bright, Vivid Colors 
LEDStripe is manufactured with a proprietary hlend 
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 
weather conditions 

Easy To Use 
LEDStripe is available in varying lengths that  can be 
adjusted in the field to any size building. Custom bends 
and curves are now availa.ble. LEDStripe is easy to 
install, requires minimal maintenance and is designed 
for new installations, as well as retrofits. 



--. -~ 
Cuw& & Radius Corners 

8' Minimum Radius 
~ _ _ I  

LEDStripe is Available in Various Lenghts I 
connector at one end and a female connector at 

+ - . . . . - - ~ ~  kt-- t 

_" ---_______~--- 
LEDStripe Technical Specifications 
LED Type 
Primary Colors. 

Pastel Colors 
lens Material 

Ultra Bright, AIlnGap or InGaN 
Red, Orange, Yellow, Green, 
Blue, White 
Pink, Tangerine, Green. Blue 
High Impact, UV Stable, 
Hydrocarbon Insensitive, 
Non-Fading Polymer 

Input Voltage 110 VAC 270 VAC 
LEDStripe Voltage 24 VAC 
Safety Recognition UL 18  
Environment 
LED Life 
Limited Warranty 
Maximum Power Supply Output. 90 Feet (3x30 Feet) 

20 Degrees F to +160 Degrees F 
IJp to 100.000 hours 
Up to Five Years 

- - - 

Corner and Cover Configurations 

Ouside Inside 
Comer Comer 

Adjoining 
Step Segment 

Cover Corner . 

Other mer canfiguralions available 
.I_ 

___- - - 
LEDStripe is easy to cut and Field Adjustable 

The LED Advantage: Low Energy, 
Low Voltage, Long Life and No Breakage. 
Power Comparison 

Neon 12kV LEDStripe 
60mA, 15mm Red 

Power per foot 8 3 watts 2 8 watts 

Total power 2 49 kw 84 kw 
12 hrsiday x 365 days 10,906 kw 3,679 kw 
Power savirigs 6 6% 

Typical installation 300  300' 

1 Technical and installation Support 
* Online product, technical and installation information at 

* Installation training and assistance 
- Thorough installation manual 
- .Toll free technical help desk 
* Site layout service 

www.SloanLED.com 

- ~ -  

888 7474LED 
Phone: 805.676.3200 
Fax. 805.676-3206 
Ernail info@SIoanLED.com 

SloanLED - An IS0 9001 Registered Company 
Ventura, CA Basel, Switzerland Taipei, Taiwan 

www.SloanLED com Patent Pending Q SloantED 2002 #LS-0403 

http://www.SloanLED.com
mailto:info@SIoanLED.com
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Originally Published MEM Fall 2002 

Lighting Technology 

Electroluminescent Lighting for Compact and 
Portable Medical Applications 

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

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 illurninating controls and displays. 

1 

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 backlighting 
applications, it is now also possible to integrate membrane (and other) 
switch technology with EL. Integrating these technologies avoids the 
difficulties, ineficiencies, 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 EL match the requirements for illumination of a variety of 
medical 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. 
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A primary advantage of EL is that  light can be generated over a wide area 
rather than at a point s 
illumination. Because it 
(and thermal) structure 
source is no longer necessary. The a 
source of light were immediate, and 
best option for many of today' 

Benefits. The fundamenta 
in the earliest applications. 
extended field, and a cool I 
manufactured in a thin struc 
power. Each property is un 
development of low-cdst, p 

a s  in other forms of 
e area, a mechanjcal 
mmodate the light 

such a n  extended 
has proven to be the 

f 

ain those demonstrated 
illumination over an 

no heat to dissipate. EL can be 
nd it offers a highly efficient use of 

and each has  driven the 
y s  to realize the benefits. 

es. There are ch however, to achieve each benefit. 
cult to meet, leading to a reticence in 

at plagued early use of EL was i t s  
ure was achieved by roll- or blade- 
available chemistries were 
hat kept the phosphor particle in 

poor structural integrity. Th 
coating a slurry onto the su 
principally cellulose-based 
suspension. The result was a soft lamp that could not be  worked into 
practically useful shapes. 

Another major challenge has been 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 a5 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 Chemis t ry  

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 a s  a 
series of soft layers stacked between two sheets. The resulting lamp 
structure is of a solid polymer nature in which separately formed layers 
a r e  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 a n  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. IT0 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 IT0 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 t h e  
growing demand for compactness in the displays for consumer devices. 

Results  

The oiitcome of the past several years of development has been a n  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: 

0 A rugged, mechanically flexible, and reliable structure that does not 
delaminate. 

o Long service life (to be measured in thousands of hours a t  110 V ac, 
a t  400 HL 

0 High brightness. 
No thermal dissipation. 

e Absence of mechanical noise. 
0 High resistance to the effects of adverse environments (high 

temperature, high humidity). 
0 Stable electrical properties. 

Multiple colors. 
0 Arbitrary shapes. 
0 Thin construction. 

Brightness (aviation green) I 
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Dynamlc capacitance 

Power consumption 

Typical physical thickness 

Typical unlit edge 

Peripheral bus bar 
I- 

>15 R (58 cd/rn2) 

0.003 pF/sq in. (0.00046 pF/cm2) 

18 rnW(rnax)/sq in. (2.79 rnW/cm2) 

0.008-0.010 In. (0.2 mm) 

0.025 in. (0.635 rnm) 

[Jsually not necessary 
I 

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 lamp. 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, smaller 
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. I n  
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 1.200 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 he better than 50"/0, so a 



Medical Devicelink Page 7 of 8 

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 a r e  
medical devices over a b 
ward, in transit, or in the h 
that  is effective at modest 
absence of hot spots in the 
less ophthalmic accommodation is needed 
viewed. The efficiency means that displays 
periods with less power drain. 
uses including illuminated control knobs, b 
backlit sample holders. 

t he  illumination requirements for 
functions. Whether on a hos 

om, a n  efficient, uniform ligh 
levels has many advantages. The 

ed  field of an EL display means that 
tion is more readily 

of 

With the modern thin, flexible EL, the  s a m e  
properties are  now available to  switch and 
control panels, which means that  uniform 
illumination is possible for interface panels 
without affecting the flatness or  compactness 
the design. Indeed, designing with membrane 
switches that include the integration of 
illuminated elements, whether areas  of EL 
material or surface-mounted LEDs, allows a n  
inexpensive fabrication approach to be used in 
the development of cost-effective, user-friendly 

Figure 2. A stand-alone 
package w'th a comp'ete'y 
self-contained membrane 
switch and 
electroluminescent lamp for control panels. 
display and keypad, shown 
from both sides (DEC phone 
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  s tem from 
conventional approaches. With selective deposition, lighting goes only to 
t h e  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. a s  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 a n  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- 
reliability manufacturing process and expands the innovation that can be 
applied to both the graphic and visual versatility of t h e  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 t h e  requirements of medical electronics. 

’ 

D. G. Sime, PhD, is vice president of research and development for MetroMark Inc. 
(Minnetonka, MN). H e  can b e  reached a t  d.sime@metromark.com. 

Copyright 0 2002 Medical Electronics Manufacturing 
0 Canon Communications L.LC 2001 

Page 8 of 8 

mailto:d.sime@metromark.com




m 
v) 

L 
1 
0 x 

I 

P 
3 
0 x 
Y 



i? .+ 
M 



N 

a, 
0) m 
Q 



u 

'I 

-rf 
4 

-. 
E 
C c 
P 

c 

. 
r 
7 





The operating plJncip18 of PLANOW: 
U 

Das FunMionsprinzip der PLANOW: 
tichtmeugung durch gepulste dielek- v) 

0 

X 

0 

P trisch behinderte orfladung in Xenon 

SEE THE WORLD IN A NEW LIGHT 



At under 10 mm thin with extremely 
high luminance up to ~O,OOO ‘w 
SRAM PLANONO lamp .-. BO 

s 
9 7o 

ates easily into advanced LCD 

to fit most standard displays. With - 
lamps available in a number of color 
temperatures and with inverters of 

- 80 

applications in sizes from 10.4” to 21.3” 
0 

4 
60 

50 

different types, the 0SRA.M PLANON 
systems offer display integrators design 
flexibility. PLANON Maintenance Curve 

o io:o, 20 D 30.6 40 

Its long lifetime of up to 100,000 hours 
(MTTH) and excellent maintenance 
characteristics, coupled with its great 
stability under the harshest thermal and 

unprecedentcd reliability in the 
most demanding of applications. 

Since the dielectric banier 
discharge is based on xenon, 
the light generation process 
needs no .warm-up or starting 
time. As xenon is normally in a 
gaseous state, it is available for 
direct ignition of the discharge. 
In contrast, the mercury in 
standard fluorescent lamps 
must be heated from a liquid to 
a gaseous state to create the 
discharge for the generation of 
light. 

The starting time of the 
PLANON lamp is on the 
order of only a few 
millisecondq. This instant-on 
feature allows a true power- 
save mode to be 
incorporated into industrial 
displays for the first time. 

During idle times, the 
backlight may even be 
switched completely off. The 
restart is achieved within the 
time necessary to restart the 
LCD. 

OSRAM GrnbH- F1a1 Panel Light Sources. Herbrechiingen. Germany 
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OSRAM PLANONQ Flat Panel 
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 
switched on. 

In industrial environments where 
ambient temperatures are high, O S W I  
PLANON offer extremely reliable 
solutions even under continuous 
operation, reducing maintenance and 
service to nearly zero. Industrial Display Unit 

15 0" PLANON-lit Display of a Pack Station 
Parcel Rctncbal Kiosk 

Industrial Display Unit 
0 SIEMENS i-SFT 

point-of-information 

makes sunlight readable 
displays possible even 
outdoors in temperature 
ranges from -30°C to 
+85"C. The low 
temperature starting 
capabilities render the 
need for preheat circuitry 
unnecessary. 

The excellent maintenance 
characteristics of 
PLANON systems have 
yielded displays at greater 
than 70 percent of initial 
luminance even after five 
years of continuous 
operation. 

For air traffic control (A'I'C) applications, displays require 
exccllent iniage qual i ty  with very high resolution aid brightness. 
Reliability il l  thesa critical safety operations cannot be 
co 

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 cdm2 at SXGA 

City-Train Passenger Information Systcm resolutions. 
Berlin, Germany 

Airport Towcr I:I :irihfurt 
----.-.-I ~_~--.-..-__I__-.-....-__._._-- 

For more mfomtiou, please chcck out OUT web-pagc at y \ n v  ~lmoil  dc o r  C O I I I X ~  eit l ier 315 K x z n  Lre 
~ l e e i 2 s v l ~ a a i n  con?) for the NAFTA-region or Dr Norbzrt €has  

-._-_-.-__--.I_ ~ - . . -  - 
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OSRAM PLANON@ a5 Backlight for Hi-Resolution LCD 
Displays for Medical Applications 

The O S W  PLANON@ Flat 
Light Source shows a brilliant 
performance in hi-resolution 
medical LCD monitors 

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 

OSRAM and the Display 
Technologies division of 
SIEMlENS Automation 
and Drives (AStD) have 
partnered to develop a 
series of improved high- 
resolution digital gay- 
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. 

SIEMENS AG, A&D SE DT / 5 Mega-Pixel Digital 
Gray-Scale Plat-Panel Display SDM 21500D with 
PLANON Backlight Z1.3" (@Siemens A&D) 

._ - -. . . 

different liom normal lighting 
conditions- 

Under noma1 lighting conditions, 
the Y(h)-curve of the eye shows 
maximum sensitivity at 555 nm. 
This is called "photopic vision". 
At somewhat rcduced light levels IOoo 

(mesopic vision) or at further 2 3 51s reduced light levels (scotopic a 

vision), the sensitivity curve of 
the human eye shifts to lower 
wavelength values. Medical 

tso 

500 

analysis of X-ray films or 
digitized X-ray pictures is 

4 w M ) r ) m m  
-sth (mn) 

usrlaljy performed at reduced Sensitivity curves of the human eye. 
From: Berman, S M , Energy EfKdency Consequences of 
scatopic sensitivity 1 IES Vol 21, No 1, Winter 1992 

' illumination levels. 

O S M  GmbH - Fial Pnnel Lighr Sources. Herbrechtingen. Germany 
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PLANON@ as Backlight for Hi-Resolution LCD Displays for Medical 
tions - continued 

Since the dielectric discharge 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 fiom 
energy-saving mode. 

The light output of the mercury-fiee 
PLANON lamp is virtually 
independent from ambient 
temperatures in the range -30°C to 
+85”C. 

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. 
-- - - 

TFT-Panel 

Air Gap 
‘\ 

‘L, 

Flat Lamp 
(Planon) \ 

Ventilation 
Openings 

Cooling Channel 
(Chimney) 

Ventilafion 

//‘ Openings 
/--/ 

c 

With the unique features of the O S W  
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 conventiorral 
approaches and therefore represents a 

GI ay-Scale Fiat 
Panel Display 
tGSIEMENS A&D) 

tremendous advancement in the 
technology of medical LCDs displays. 

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

- -I I I ---.-- - 
~2 danou de or contact either Ms. Karen Ire 
Norbert Haas (n.hans;iiloxm$Q for all other --_____- - ~ - - 1 1 1 _  
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PLANON@ flat panel lighting - Frequently Asked 
Questions 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

I. 

2. 

3. 

4. 

5. 

What is PI ANON 2 

Where is PLANON currentlv beiQq used? 
Who can II cat I if I have any quest ioauesardinu this 
product? 

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

What are the unique features of PLANON? 

0 Mercury-free 
0 Less than IOmm thin 
0 Extremely uniform luminance 
0 Long life -- 100,000 hours 
0 Capable of rapid switching cycles 
Q Instantfull light output 
Q Instant restrike 
0 Wide temperature range 
0 Minimal color shift 

What are the system options? -- Lamps are currently in sizes 
that mirror the monitor industry, and are measured in diagonal 
lengths (like monitors and Ns) .  Standard sizes are 10.4", 
15.0", 18.1", and 21.3". AH systems are available with 
electronic 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 EGG'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. f h e  low-pressure mercury 
discharge produces W at a wavelength of 254 nm, as 
opposed to PLANON'S xenon excimer discharge, which 
produces 172 nm ultraviolet similar to standard fluorescent 
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energy: The shorter wavelength energy also excites the 
phosphor. 

6. Are PLANON s y s t e m s  energy efficient? -The efficacy of 
PLANON 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 a re  limitations when 
attempting to produce visible light using radiation as low as 
172 nm - it's physics! 

7. What a re  the  possible applications? 

0 Sign backlighting 
0 Decorative fixtures 
0 Challenging environments 
0 Backlighting for LCD display 
0 Backlighting for x-ray imaging 
Q Industrial displays 

8. Where is PLANON currently being used? 

0 Industrial displays ~ Frankfurt Air Traffic Control lower 

9. Who can  1 call if I have any  quest ions regarding this 
product? - Please contact Susan Reminger by phone at 978- 
750-2895 or via email at Susan.Reminger(ij)sylvania.com. 
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