
U.S. Dept of Energy's EECBG/SEP Technical Assistance Program Webinar -    
Page 1 of 25
Interior Lighting Efficiency for Municipalities
Steve Kismohr, Michael Myer

Steve Kismohr:
Hello, and welcome to all of our attendees, and thank you very much for your patience in waiting for us to start today and taking the time to join with us today.
  My name’s Steve Kismohr.  I’m the senior technical manager at the Midwest Energy Efficiency Alliance, and I’d like to welcome you today to our webcast, Interior Lighting Efficiencies for Municipalities, brought to you through the US Department of Energy’s Technical Assistance Program.  Today, Michael Myer from Pacific Northwest National Lab will be leading our discussion.  Michael is a lighting engineer with considerable experience in architectural lighting design.  
He specializes in sustainable lighting, controls, design, and new technologies. He earned a BA from Arizona State University and a MS in lighting from Rensselaer Polytechnic Institute.  He was lighting certified by the National Council on Qualifications for Lighting Professionals in 2003.  Mike works for Pacific Northwest National Lab on a variety of lighting-related projects, especially rule making and standards work.  In addition, he actively provides technical analysis to CALiPER and the GATEWAY Technology Demonstration Program with the SSL and Emerging Technologies team.  
Mr. Myer has authored or co-authored many technical publications and reports, and you may have seen him at presentations at a variety of national conferences.  Before we begin the presentation, I just need to make a few logistical announcements.  At this time, all participants should be in listen-only mode.  This is so we don’t receive any audio interference from our large gathering of attendees.  In addition, a copy of the presentation with audio will be available in the near future at the DOE Solution Center web site, where you can most likely learn of this webcast and others that have already appeared.  We’ll show you a link to that web site at the end of the presentation.  
Lastly, you may ask questions at any time during the web cast today by using the Q&A menu on your computer, probably on the right side of your screen.  Questions won’t be answered via the computer, but will be answered live, actually, as time allows, at the end of the presentation.  Please do not wait until the end of the presentation to make your questions.  The sooner your questions are logged in, they’ll be queued up for us to answer at the end.  The purpose of this webcast will be to bring clarity to municipalities who are focusing on lighting upgrades as a way to improve interior lighting quality and reduce energy costs.  
By the end of today’s webcast, you should possess a better understanding of the lighting fundamentals, including basic terminology, current equipment that’s available, and tools that you can use to evaluate potential lighting projects with a high degree of confidence.  Michael will also denote a variety of incentives that are available to any entity, including municipalities, for their lighting projects.  We hope this presentation will increase your understanding of lighting technologies, know where you can find related resources, and have the confidence to implement your current or next energy efficient lighting project.  
DOE’s Technical Assistance Program, or TAP, which is the sponsor of today’s program, supports the Energy Efficiency and Conservation Block Grant Program, or EECBG, Better Buildings grantee program, and the State Energy Program by providing state, local, and tribal officials the tools and the resources needed to implement successful projects and sustainable clean energy programs.  If you are a stimulus grantee, you have the resources, expertise, and assistance of DOE’s TAP program, or Technical Assistance Program, available for you for free.  As part of TAP, I am available to assist you in the creation of your program and the implementation of your projects.  
We’re here to help you create a successful project and assist you in any of the topics included on the right side of the screen.  A variety of different resources are available through the Technical Assistance Program, including those noted on your screen right now.  They stem – a variety from renewable energy technologies, policy and program development, revolving loan funds, and tracking, or EM&V.  As a regional-based assistance program, you can be assured that someone with the expertise you need will be available in your climate zone or region.  I’m from MEEA, the Midwest Energy Efficiency Alliance, and therefore I primarily assist ARRA grantees throughout the Midwest region.  
I can also refer you to someone from a different region, if necessary.  Michael Myer from Pacific Northwest National Lab will now begin the main portion of the presentation.  Michael, take it away.
Michael Myer:
Thank you, Steve.  Glad to see a number of people are choosing to spend part of the afternoon learning about interior lighting.  Our topic today will be just quick lighting basics.  I find it helpful to just quickly talk about some terms so that everybody is using the same terms – some confusing terms out there as well, and so it’s good to lay down a basis before moving on to our recommendations.  Lamp, or as most people refer the term, light bulbs – it’s another good review.  There’s a lot of changes there.  Luminaire is the technical term, but most people refer to them as fixtures.  
We’ll talk about some typical interior fixtures, some recommendations to look for.  A brief overview of daylighting, financial resources, and as Steve said, some financial resources that are available specifically, and/or have some ____ avenues for municipalities, and then design and technical resources as well.  Moving into the first set of slides, we have lighting terminology.  So quickly we’ll review the terms, as I said.  We’ll talk about a lumen, which is a lumen, and intensity, which happens to be the quantity of light.  Color-rendering, and that’s your color; correlated color temperature is the color temperature like on so many fixtural products.  
Power, energy, and efficacy – they have a very specific relationship, and sometimes power and energy interchange, so it’ll be great to break down those terms.  And then finally, illuminance, and we’ll touch on some other lighting metrics as well when we discuss illuminance.  So moving into the first term, we have lumens and intensity.  The signs to the right – pardon me – images to the right do a pretty good job of describing these two terms.  So lumen – it’s the basic unit of light.  Really the way to think about it is really just how much light is coming out of the fixture or the light bulb, and it’s just the pure amount – that’s all the ____ going all directions, where intensity is the amount of lumens per solid angle.  
That’s a pretty difficult term, but really what it means is how much light is going in a specific direction.  so you notice that you have a bunch of rays in the bottom image, all going to a certain direction, and that’s intensity.  And they’re related in the fact that a lumen can calculate into intensity.  They have different uses.  Lumens is just the amount of light, while intensity is kind of where it’s going, and we’ll talk about those a little later on as well.  Moving into the color characteristics slides, these are new terms that you should be aware of.  One is color rendering index, and it’s abbreviated CRI; you really have to think about it as how well a source renders color compared to a reference source.  
So if you think about daylight and incandescent light, which happen to be the standards that we use to compare things to, they render color very well, and so they 100 or near 100, depending on the incandescent source.  And then everything else gets compared against them, so the table to the right shows you some of the different values.  So low-pressure sodium, most people are familiar, near observatories and some other places, so very, very poor color and a color rendering of 5.  Metal Halide is another form of a material source, and those range from 65 to 80.  Looks like the slide has changed a little bit; I’m not in control of the slide show at the moment, so we’ll be moving back into – oh, great.  
So I apologize for that accident there.  The values range from 0 to 100.  Sorry – I’m speaking a little fast, I see, so I will slow down, and I will speak up as loud as I can.  The values for CRI range from 0 to 100.  There are no saturated samples under the light source, and that’s very important.  So if you look in the lower right-hand side, you’ll see those are sample swatches that are used to evaluate these, and it’s very important to remember that there’s nothing saturated here.  There’s no deep red or deep yellow or deep blue, and so certain sources are benefited by that and other sources are not as benefited by it.  And it has limitations, which is why I’m showing you the non-saturated sources.  
There’s a new metric out there called the color quality scale; it’s been developed by NIST, which is the National Institute of Standards and Technology.  It’s similar to CRI, only it has a larger mixture of samples to evaluate sources, and it gives a somewhat better number, more accurate number because it’s a wider number of samples to look at.  The thing to remember with CRI is the higher the number, the better the color rendering.  Moving to the next slide having to do with color – correlated color temperature – correlated color temperature is the appearance of the light source.  It’s abbreviated as CCT.  People think about these as if something is warm, it’s a low value.  
The art to the upper right kind of shows you how this works.  You have kinda yellowish, warm tones – what we think about candles – ranking this in light bulbs, those are around 2,700 Kelvin.  Then it progresses into more of the pure white that we’re familiar with, or what they call the bright white.  Those are in the mid-3,000 to 4,000 Kelvin range.  Then as you continue up, you go from white to almost a bluish-white, which is the high 6,500, higher daylight range.  And so typically you want to match your – the appearance of the source is what you’re looking at.  So if you had a space that had a lot of daylight in it, you might want light sources that have higher color temperatures then, to match more like daylight.  
Typically, interior spaces you’re using 3,000 to 5,000 Kelvin.  We’ll talk about color temperature and color rendering when we talk about lamps in a little bit, ‘cause you touch base on the terms.  Kinda like when you start talking about oil, it’s good to know a little bit about what 10w40 really is, even though you may not use it every day.  Moving to the next set of slides, we’ll be discussing power, energy, and efficacy.  Power and energy are by far the most interchanged terms, even though that’s not correct to do that.  Power is just the rate of energy, and it’s measured in watts – we’re all familiar with that.  But a lot of people think about, “Oh, how much power does it consume,” and that’s not true.  
You know, a lamp or a light fixture, the power’s instantaneous, whereas energy is power multiplied by time, and that’s really important to remember, because if you can do something to curb its use, like dimming or occupancy sensors, you’re saving energy.  So it’s not always having to install a lower-power-drawing device; you can sometimes save energy by curbing usage.  Efficacy is the conversion of power into light; it’s not efficiency.  It’s call efficacy, and it’s for lighting.  It’s measured in lumens per watt.  You see the metric we use a lot in the remainder of the presentation when we evaluate light sources, and some other aspects of it.  
The way to think of efficacy is very much like fuel economy standards that we’re all very familiar with, shown at the bottom right.  You know, for cars, 18 miles per gallon – it’s the same type of thing.  You know, if you see a source that’s got 20 lumens per watt, and another source that’s 50 lumens per watt, well, the source that’s 50 lumens per watt does a better job of converting power into light.  And then finally, moving into the last term review we’ll look at is illuminance.  This – the two pictures show kind of different lighting scenes, and illuminance is the amount of light falling on a surface.  
It’s measured in lumens per square foot in the US.  In Europe and other places, it’s lumens per meter square, and in the US, the term is a footcandle.  It’s typically measured on the horizontal plane, so if you were doing an office, you could measure it on the floor or on a work height of 30 inches above the floor.  In some cases, you do it vertically as well, depending on what your requirements are.  It’s the easiest metric to measure in the field, and that’s why it’s often used, but it’s not really what your eye sees, ‘cause just remember that light strikes a surface and bounces back.  So in this case, the two images, the top image is actually a slightly different color walls, and the walls actually absorb a little more light. 
And so the actual light in there would be less from being redirected, even though the light sources are the same in there.  So it’s really important to think about your surfaces as well.  You can require – like for instance, if you move into a corridor, if you ask for ten footcandles but you had a very dark carpet, it wouldn’t really matter how much light is striking that carpet because it’s being absorbed by the dark carpet.  So materials really matter – light walls, light floor, and light ceilings help make a space appear brighter, even though it actually may not be any different in terms of the illuminance.  Moving into the lamp review, we’re gonna ouch base quickly on incandescent lamps.  
First thing I can tell you is there’s no phase-out; it’s just a kinda _____.  We’ll talk more in depth about really what’s happening on incandescent lamps.  A lot of interior spaces are lighted by fluorescent lamps, so we’re gonna spend a fair amount of time talking about fluorescent lamps.  We’ll also discuss light-emitting diodes, and then also some lamp labels and standards that are coming out as well in the near future.  So the incandescent lamp, as I said – oh, lamp performance is continuously improving.  This chart is from the Department of Energy’s Solid State Lighting Program Review, and on the left-hand side you have luminous efficacy – as I said, it’s lumens per watt.  
So as the number goes up it’s how well it converts power into light.  And then on the Y – I’m sorry – the X axis, you have time, so here it’s from the 1940s up to the near future, 2020.  You can see really when sources were invented and how they’ve improved over time.  The incandescent source, dating back to the late 19th century, has slowly improved just a little bit over time, and then it’s had a couple of spikes, and incandescent sources top out somewhere in the 20 lumens per watt, depending on whether or not it’s halogen.  The yellow curve is compact fluorescent, really coming of age, being kinda developed in the ‘80s and then really coming of age in the ‘90s and 2000s, kinda topping out in the mid-50 to 70 lumens per watt.  
The blue dotted line is low wattage HID, and you’ll see how it kind of steps up and down, and how in the ‘60s it came out and did okay, and then it really got a big jump in the ‘80s and the ‘90s with _____ metal halide, and HID sources’ high end of the discharge top out near 100 to 120 watts, depending on a couple features of them.  And then the jagged line, the top one, is linear fluorescent.  You can see over time how that has kinda of ____ up and improved in how efficient they are now.  And then you’re seeing over on the right-hand side the projection for LEDs, for OLEDs, which OLEDs are organic LEDs.  
You know, they’re projected – hence the dotted line, because they’re in their infancy, and then there’s some different things.  LEDs are very efficient at the chip LED level, but when you put them into a package and you put them into a fixture, they’re not as efficient.  So you’ll hear and you’ll read research briefs that say that LEDs are 200 lumens per watt, but that’s at laboratory setting.  In the field, in what we’re seeing in fixtures, we’re seeing stuff around 50 to 80 lumens per watt as a more realistic number.  
So now that we’ve done a quick review of the different efficacies, looking into incandescent lamps, so the image to the right is a New York Times article assessing incandescent lamps, and this one actually happens to be juxtaposed with an LED replacement lamp.  The first thing to remember about incandescent lampSteve Kismohr: they’re not being banned.  There’s been a lot of negative media review of that, using the term banned, and it’s just very important to know that they’re not being banned.  What is happening is that there’s a new federal lamp standard, and all it does is says that if an incandescent lamp has so many lumens – and there are large ranges. 
And so I’m not gonna repeat them on the phone, because it depends on whether or not – what the range is.  It says if it emits this many lumens, it can only draw this much power, so it sets a minimum light output and a maximum power.  Essentially, what it does is it forces lamps to be 30 percent more efficient, so most of them, in 2012, the first year the standard comes into effect, the 100 watt lamp – so if you think about how much light the 100 watt lamp produces – and it’s roughly about 1,500 lumens.  If it produces 1,500 lumens, it can only draw a maximum of 72 watts.  So products are being made already that can meet these compliant versions.  
What the difference is is that they’re no longer traditional just incandescent; they’re now being in-filled with halogen gas.  It’s another modification, and that makes – you know, it’s still incandescent technology; it’s just using halogen to increase the efficiency.  They’re already available on the market now, so I just really want to remind people it’s not being banned.  Moving away from incandescent lamps into fluorescent lamps, there’s a lot of new standards in this realm as well.  General service fluorescent lamps – also abbreviated GSFL – the big thing to remember is T12 lamps are going away.  
And it’s important to know why that’s a big deal, because as of recently, as of just last year in 2010, 30 percent of fluorescent lamps were still T12s, even though we know they’re an outdated technology.  So they’re still being installed ______.  There’s a lot of new T8 technology that’s available – that’s what these 30 watt, 28 watt, 25 watt lamps are – so we’re familiar with the standard 32 watt T8 lamp, but a lot of manufacturers now make a reduced wattage version in either of those wattages.  Sometimes you don’t need as much light, and instead of a 32 watt, you can go down to a 28 watt and save just a little bit of energy without really having to do a lot of change-out – just typically a lamp replacement.  
We’re seeing a lot of new lamps coming available that are T8, T5, and T5 High Output that are replacing the T12s, as well as I know that a lot of people are also looking at LED replacement tubes for T8s.  And the image to the bottom right is of a presentation at a webinar as well that Pacific Northwest National Laboratory recently did on LED replacements for T8 systems.  And there’s a lot of good stuff you can learn there, and it’s available on SSL.energy.gov web site; you should find it out there.  You can go hear a recording of it.  Continuing on to the next slide, as I said, fluorescent lamps have new federal standards, so what you’re seeing here is a chart of the requirements.  
These are lumens per watt requirements for fluorescent lamps of different types.  And because color temperature has a relationship to efficacy, that’s why you’re seeing the two different columns.  So if the lamp is 4,500 Kelvin – equal to or less than 4,500 Kelvin, it has one efficacy, and if it’s between 4,500 Kelvin and 7,000 Kelvin, it has a lower, another efficacy mark, slightly lower.  The thing to see here is that, you know, your four-foot, medium bi-pin based lamp – that’s the standard T8 lamp that you’re thinking of – by law, will have to be 89 lumens per watt.  
The mini bi-pin based lamp that you’re seeing is a T5 lamp, so by law, soon T5s will have to be 86 lumens per watt, and T8s will have to be 89 lumens per watt, and the T5 High Output lamps will have to be 76 lumens per watt.  It’s very important to know that, you know, so fortunately it’s a really efficient with high, very efficacious, and T8s are still by far – and because of law and other requirements – the most efficient fluorescent _____ out there.  Continuing on to the next slide, there are other programs out there to remember.  One, if you’re not familiar with it, is CEE, which is the Consortium for Energy Efficiency.  
Their high-performance four-foot T8 lamp program, and also note the T8 lighting systems program – this is a web page that you can find at the URL at the bottom of the page.  What this does is allows you to actually go find products that meet the requirements that I just showed for T8 lamps.  You can find vendors and you can find all the information about what type of ballast factor it uses, and you can find a ballast that goes with that lamp.  So I’m trying to provide resources here of where you can go find this technology.  Continuing into the next slide, LED is probably by far the most talked about lighting technology.  Even outside the lighting industry, most people know what an LED is.  
If you ask most people, “What is a T5,” they’d have no idea what you’re talking about, but everybody can point to an LED somewhere, probably on a children’s game or their iPod or some other device.  It’s solid state lighting.  It’s very different than other sources because of that.  Because it’s solid state it’s not affected by vibration.  It likes the cold; not so much a fan of the heat.  Light output, color, and lifetime have been vastly improving over the recent years.  Color stability has gotten much better.  Lifetime claims – it’s not uncommon to hear a life of 50,000 hours now.  It’s not uncommon to hear even life claims of even _____ greater.  
Comments, that I would tell you to be very aware that the industry is not formalized a methodology yet on projecting LED life, so that’s something to think about.  They’re about to; this summer, they are going to release a document called Tn21 and tell the industry how to analyze data that helps project LED life.  So in case you’re looking at any LED products in the near future, you should start asking for, you know, how are the life recommendations, what are they based on?  Some manufacturers will say, “Well, 50,000 hours – that’s what everyone’s using,” but it’s better to just find out how they’re doing it. 
And they should be using _____ data which is data about 6,000 hours of operation of the LED itself, and then Tn21, which takes information about how the LEDs operate during that period of time and allows you to extrapolate ____ to a certain point in time.  Key benefits of LED Steve Kismohr: yes, they can save energy.  They are a directional source by nature, which allows them to – how you save some of your energy is that you’re not bouncing your light off a reflector, so your light leaving the fixture – you just get more light leaving the fixture from the get-go sometimes.  Also, there’s some great new form factors, new thoughts.  
I mean you don’t have to design around the standard light bulb that we’re all thinking of.  They are becoming more cost-effective.  Definitely, I would say, in exterior applications, the most cost-effective still, because of the high maintenance cost of getting a bucket truck.  But if you happen to have an installation where maintenance is very costly, maybe an atrium ceiling or a hazardous location, a clean room, something like that, those are all places where LEDs might make sense because longevity is something, if it’s true, you can factor into that, and not do maintenance as much.  
Again, [break in audio] replacement lamps, the thing to remember there is that the industry, a lot of people are looking at [break in audio] T8 lamps, and the thing to remember is that if you go with a T8 lamp, you often have to remove the ballast.  Moving on into the other information, so there’s the FTC label – this is coming out very soon.  FTC is the Federal Trade Commission, and this is something that Congress required recently.  It’s similar to the food nutrition label.  We’re all familiar with the food nutrition label.  And it’s going to take effect in January of 2012.  It’s gonna be on incandescent lamps, compact fluorescents, and LED replacement lamps.  
Some things to think about – so it’s gonna have on there “brightness,” and that is the lumens or the light output.  This is not technically brightness, but the FCC wanted to go with the term they thought the general public could be familiar with, and that’s why it’s brightness, but it’s really light output.  They provide you a life estimate.  They provide you a light appearance – what is roughly the color temperature range I showed you earlier.  Now, this is, again, where the FCC used the word “energy” when they really meant power, ‘cause it says “Energy Used: 13 watts,” rather than power.  And the rest of it says if it contains mercury – it has to acknowledge whether or not it contains mercury.  
The thing to remember is that this label is going to go on most standard lamps that we’re familiar with in the near future, but like the food nutrition label, just because it’s on there doesn’t mean it’s a good or bad product.  I mean if you think about some type of high-sugar cupcake, it’s still got a nutrition label on there.  You have to read it yourself to see if it meets what your needs are.  Compared to some healthy snack, where it’s gonna have a nutrition facts label on there as well – you have to read whether or not it’s got your daily need of riboflavin or vitamin C or whatever metrics you’re using.  And so just ‘cause the label’s on there doesn’t mean that it’s a good product, and that’s just something to remember.  
Continuing into the luminaire review – so we’re gonna quickly touch on down lights, high bay, and troffers, mostly because the focus of this is interior applications [break in audio] portion of interior applications.  High bays is definitely something you use in warehouses and transportation, and in most spaces, you use troffers.  Continuing to the down light review, most people know what a down light is, but I’ll just touch base on it.  It’s a recessed or surface mounted luminaire.  It typically has a low fixture efficiency, and for those who may not be familiar with the term “fixture efficiency,” it’s just the light that leaves the fixture divided by the amount of light generated by the light source.  
It’s not uncommon for 40 percent or more to be absorbed inside the fixture, so that makes down lights a great place to really kinda go after.  Options to consider: screw-base CFLs, but they often can change your distribution; screw-base LEDs, but again, they can often change your distribution.  If you’re considering a down light replacement, I would say consider an insert kit, and really an insert kit is what it says in the next bullet.  It’s a new light source with integral optics, so because you can replace a down light with an actual kit that has a heat sink – if you’re going the LED route – that has a heat sink and an actual integral optical system, you can get a better distribution than by trying to rely on the reflector that’s really designed around an incandescent lamp. 
Because the LED is not gonna have the filament in the same spot, and so the reflector’s really not doing what it’s supposed to be doing, or the distribution of the LED may not match what was originally intended with the down light.  Continuing on to high bay review, most people are familiar with high bays.  They’re fixtures that are probably mounted 15 feet or greater, up to probably 50 or 60 feet, depending on how large the space is.  They’re suspended or surface mounted to the structure.  Typically, they’re metal halide in interior applications, but they’ve been most recently a large number of them have been displaced by high intensity fluorescents, and even more recently as well, LED.  
Why high intensity fluorescent?  It provides great lumen maintenance.  If you’re not familiar with – well, high intensity fluorescent just [break in audio] what we’re thinking about, they typically tend to be about four to six to eight fluorescent lamps, either T8 or T5 – in some cases, T5 High Output – and so that’s where you get your high intensity term from.  And what lumen maintenance is is just that over time, all light sources will degrade, and fluorescence has the least lumen depreciation.  And so you can actually get a lot of savings by factoring in lumen maintenance when comparing it to metal halide.  Non-metal halide fixtures can be controlled with occupancy sensors or daylight sources.  
The image to the right is of a large box store in Massachusetts that’s using metal halide, and you can’t really see it, but there are skylights near the columns in this picture.  And yet they’re not dimming their lights in any way, so in the summer, they could be getting ample daylight in there, and they’re still using electric lighting.  And in the winter, they’re losing some of their heat through the skylights and they’re not getting any savings in the summer from dimming their lights.  So it’s definitely something to think about is you can really tie in a lot of controls if you use the right light source.  Moving on to troffers, everyone, I think, is mostly familiar with the troffer; it’s a recessed box luminaire.  
Typical optical options include lensed, which you’re seeing in the picture, parabolic louver, which you saw in earlier pictures.  The basket – that’s kind of a slang term; it’s also known as a direct/indirect – those are very inefficient because of the way the optical systems typically work.  And then there’s new ones that everyone talks about are called the high-performance lens, or volumetric.  I’ve seen this image; it’s interesting.  This is at the Philadelphia International Airport.  The lights operate 24 hours a day.  These fixtures are four-lamp, as you can see in the bottom-right-hand image, and they’re T12s, and so they’re just really wasting a lot of energy here, one, by lighting all the time, and two, by using inefficient technology.  
Things to consider with fluorescent options – one is change your ballast factor.  For those who may not know the term “ballast factor,” it’s the light output of the ballast divided by a reference ballast.  For T8 systems, the ballast factor typically is .88 or .87.  You can get something called high ballast factor, which is a ballast factor of 1 or greater.  You can get a low ballast factor, which is .77 and lower.  The advantage here is that if you don’t need that much light and you don’t wanna change your fixture spacing, you could possibly just change your ballasts and reduce some of your light and save energy that way.  
Another option is to consider do an entire replacement kit, where you pull out the existing tube ____ and replace them with different ones – hopefully a fewer-lamp configuration – and designed for a different basis.  There’s a number of two-lamp luminaires out there that are designed to compete against three-lamp and four-lamp luminaires; they do a great job.  And also consider a reduced wattage lamp I mentioned earlier, whether it be the 30 watt, 28 watt, or 25 watt.  And it’s actually – I was very surprised to see this recently – but there are some actually good LED 2x4s out there.  They are a possible option.  The biggest hurdle there is price, where the fluorescent options I mentioned are low compared to the LED option.  
Continuing on, I just wanted to mention the Department of Energy’s Energy Alliance.  This is a program of end users.  They have what’s called the high efficiency 2x2 troffer.  The target of this is save 20 percent of the energy from other technology and more controls.  It is technology neutral, so it’ll allow for fluorescent or LED, and it’s gonna have – it’s a performance specification, and they’re looking to get a bundle of users who will buy it and bring down the cost.  Continuing on into the next slide, some other features of the 2x2, the specifications that I’m mentioning, should have a maximum input power of 54 watts and a power factor of .9 or greater.  
The fluorescence – if you use fluorescent or LED, then you need to emit about 3,000 lumens, and you need a high color rendering.  Continuing on to the next slide, there’s some additional features of it.  It’ll allow for emergency lighting.  They’re developing a contained within the ceiling application or aspect of it for clean room and health care, and controls will be a factor of it, and allow for both continuous and step dimming.  So those are the features of that one – I just wanted to mention it.  I’m mostly conscious of the time, so I wanted to definitely get to the next slide with lighting controls.  
Things to consider with daylighting – savings – 16 percent to 50 percent – that’s a huge range, I recognize that – and a variety of things to factor in there.  We’ll touch base on those in a second.  Occupancy controls saves 17 percent to 60 percent – again, it depends on your space type and your occupancy patterns there, but there are big savings in controls; a lot of stuff to think about there.  Continuing into the next slide, we’ll see some things to consider about daylighting controls.  The location and the orientation of the building matter, so first thing to think about, then the size of the windows, then your obstructions. 
What’s right outside the window can affect everything that’s happening inside the building, as well as columns or other aspects of this.  Some just general rules of thumb – you can get daylighting into the space about two times the head height of the window, and if you really know what you’re doing and you’re willing to take a lot of effort, you could probably get it up to 30 feet from the window under good design, but it requires a fair amount of probably original design.  There are different sensor strategies, in case you need to know these terms. 
An open light measures only daylight, and it’s usually an external sensor on top of the building, and a closed loop measure both lighting inside the space as well as outside the space.  Continuing on to the next slide with occupancy sensors, the biggest thing with occupancy sensors is one, where is the sensor being placed, and how many luminaires are being controlled at the same time?  Depending on the sensor, if it’s passive infrared or ultrasonic, the placement really matters, and we’ll discuss that on the next slide in a second.  The other thing is that what do we mean by a vacancy sensor, and this is a manual on/auto off. 
And the advantage of this is in a small private office, if you’re just walking in to pick up a document you left on your desk, if lights are automatically turning on, they don’t need to.  Sometimes we don’t need them on, and so the idea of the vacancy sensor is really to turn them off when you leave, and you make the choice to turn them on when you need them.  Continuing into the slide on occupancy sensors, seriously a big range of energy savings potentials; this comes from the Lighting Controls Association.  Restrooms, you know, all hours, 60 percent; you know, the other two columns kinda break it down by normal hours and after hours.  
Think about placing occupancy sensors in the places that have low and/or infrequent use – your restroom, your conference room, your break room, your classroom – that’s where you see some of your biggest savings.  Your private office, it really is a mixture of how often you’re in there, and how well you are turning off your lights yourself.  Continuing into the next slide, passive infrared – the person has to break the beam, and that requires movement, and that’s – you see it’s most sensitive to parallels to the sensor.  So if, you know, the sensor’s on the wall and you’re walking parallel to the wall, that’s where your most sensitivity is.  
There’s another type that’s called ultrasonic – it emits sound waves, so if they’re active, it’s sending out sound, an ultrasonic signal, and then by how long it takes to get back to the sensor, either if there is movement or no movement, based on Doppler technology.  And then there’s also something called dual technology, and those use both sensors, so it uses both infrared as well as an ultrasonic, to really make sure that there’s no one in the space.  A great place for dual technology is a bathroom, where the ultrasonic can go around the partitions in case someone is in a stall.  Continuing on to the next slide, so we’re gonna touch base on some financial resources.  
There’s the 179D incentive, which is a tax incentive.  There are federal grants, and then there’s utility incentives and state incentives.  Into the next slide is the 179D incentive.  What it is a tax incentive, and this is specifically written on power density.  So if you have a lower power density space, you’re applicable to it, and it varies by what your power density is.  You can get up to 30 cents per square foot, or up to 60 cents per square foot.  In government spaces, the IRS specifically wrote in the language that says the money goes to the design team, because most government spaces are tax-exempt.  
So what that does is allows government municipalities to still take advantage of the tax incentive by deferring costs, either in design services or even in procurement, depending on how the contract is written, so they can actually reap some of the benefits of the incentive as well.  Continuing into the next slide, this is the _____ site on the tax incentive, lightingtaxdeduction.org.  This contains a pretty good set of information on it, and some draft letters in case you wanna use them on what is included in the language, IRS bulletins, some frequently asked questions, and some resources as well.  
Continuing on to the next slide, this is a no endorsement because it is a manufacturer specific product, but it’s not an actual product, it’s an online tool.  It’s GE Lighting’s EPAct tax deduction eligibility estimator.  So what this is – and that’s a very long URL at the bottom.  If you Google or use a search engine and just put in GE plus tax estimator, you can find it, usually.  What it allows you to do is you can put in your type of your building, then you put in your area, and then tell it how many fixtures you have, and it’ll tell you whether or not (a) applicable, and (b) there’ll be some estimates of what some of the factors are that you’d see on the other side.  And so I like it, and I just wanted to recommend it.  
Continuing on to the next slide…and I apologize.  I can’t tell if we moved onto the next slide or not.  My computer just made a beep – oh, there we go.  I just thought my computer froze for a second.  This is DSIRE.  For those who are not familiar with it, it’s a database of state incentives for renewable and efficiency.  What it allows you to do is click on – you know, if you were in Colorado, you would click on it and it would bring up information on the different programs within that state.  You still have to go read the different programs. 
But again, it could have incentives for T8 lamps, incentives for high efficiency ballasts, converting from metal halide to high output metal halide or to fluorescents, some LED incentives, some controls incentives.  It’s available only if you go – it’s a compilation of it and it’s a great starting place.  It’s supported by the Department of Energy.  Continuing on to the next slide, so this is a design and technical resource overview, web and organizational resources – there’s the Advanced Lighting Guidelines, the Design Lights Consortium – which is really solid-state lighting or LED only, EPA Energy Star, and then Lighting Facts, which, again, is solid-state lighting only.  
The Advanced Lighting Design Guidelines [break in audio] the Advanced Lighting Design Guidelines in the next slide shows what it is is a ton of relevant information.  This used to be a physical document and now it’s a great online resource.  All the headings at the top are up there, so if you are looking for something about health and performance, daylighting, lighting controls – it’s great access.  So you can also find information about the design process.  They have some sample vignettes showing how all this works together.  It’s just a really good – technology neutral – they cover everything.  
You know, controls, from the small end to the high end, to control everything, and it’s a really good resource; I recommend it.  The next resource I recommend is the Design Lights Consortium web site.  This is their qualified product list, and so this is a group of utilities that got together, and this is an actual searchable list, which is listed down at the bottom to find LED products that meet their requirements.  The majority of ____ in the commercial products; it ranges from interior applications to exterior applications.  But what it does is it allows you to, you know – it’s an Excel list right now, but I think they’re gonna have to change the database management of it, too.  
It allows you to search, so in the blown-up section here you can see that it lists all the manufacturers, their sub-brands, their model numbers, and then you can continue reading over and it’ll tell you oh, these are outdoor ones, and it tells you what the efficacy is, they measure power, they measure light output, lifetime, color.  It’s just a great resource to find a lot of different products, and some utilities require you to use products off this list as well.  The next resource I wanted to mention is Energy Star.  They – so we often think of Energy Star in, you know, Energy Star TV, Energy Star computer, but then there’s, you know, Energy Star lighting, and most people think it’s residential.  
They have recently come out with a luminaire specification, and it supersedes most of their specifications.  It is technology neutral.  It is mostly residential, though; they do have some commercial categories for accent lighting, down lights, and under-cabinet lighting, and portable desk task lighting.  The URL there is under the image.  There are no products yet because they’re still – products are being tested to be there and that type of thing, so it’s in the process.  So we’ll start seeing Energy Star luminaires beyond just the CFL ones that we’re mostly familiar with.  And the final resource that I wanted to provide was Lighting Facts.  
By the way, this label on the right looks very similar to the lamp label I showed you earlier.  That’s ‘cause the lamp label was inspired by the Lighting Facts label – the Lighting Facts label did come first.  It is a voluntary program for LED products, so it’s important to remember, again, it’s voluntary, but it provides, again, the same amount of information – light output, color, efficacy.  But it’s a voluntary label that manufacturers use, and one of the programs that tests products, called CALiPER, has found that when manufacturers have the Lighting Facts label, they tend to be pretty accurate with what they’re claiming, which is a good thing to hear.  
Not all LED manufacturers are accurate in some of their claims.  Continuing to the next slide, so you get to see more of what Lighting Facts looks like.  You can actually search by what you’re looking for, so in this case it’s shown as a replacement lamp.  You can pick your light output, you can pick out your power, you can pick all the different variables you want, and they’ll give you a list of all the products that meet your category.  All the products have to test per LM-79.  All LM-79 is a standardized test measurement process for the lighting industry.  So if someone says they have an LM-79 report, it just means they’ve tested to a standardized methodology.  
Some people think of them as a certification, and it’s not a certification in any way.  Moving on to the next slide, accessing other TAP resources, you can also explore the Technical Assistance Program’s Solution Center, shown to the left, and the e-mail address at the bottom for the Solution Center.  I’m actually actively involved in some of their stuff, and when people contact and ask for technical assistance, sometimes I get e-mails and people ask questions about, you know, what’s a typical ballast cost, or is this a good product in terms of energy savings?  You know, things to consider when they’re looking at _______ solution.  
So you can ask a lot of different questions, and it’s a good resource, I’d recommend using it if you have it available to you.  And then the next slide is upcoming webinars – at the moment, the current link has all of the current webcasts.  But thank you for joining us today, and I think at this point we have some questions that have come in.
Steve Kismohr:
I want to thank Mike Myer from Pacific National Lamp – Pacific National Lab, excuse me – for giving the presentation today.  We’re gonna take a second here to look at the different questions that have come in from the audience, and we will answer them in the order that they were received.  And Mike, do you want to look through the list and see which one you’d like to pick first?

Michael Myer:
To be honest, I’m still looking through this.  Why don’t you read it to me, and why don’t you throw one out there as I’m pulling the list up myself?
Steve Kismohr:
Okay.  We’ve got quite a few, which is great – some real specific questions here – and trying to get to the front.  Okay, now we’re getting close – yeah.  What was the name of the LED document that was mentioned?

Michael Myer:
I think this was an early-on that I –

Steve Kismohr:
Yes.

Michael Myer:
There’s a couple of documents.  One is the Department of Energy’s Solid State Lighting Program recently released a report on LED replacement T8 systems.  It was released in late May-early June of 2011, and they recently had a webinar, just two weeks ago, on it, and it was about, focused on, the state of LED replacement lamps, as well as how they performed in actual troffers, a variety of different troffers, so that was the focus of that report.  And I mentioned the other LED document, another one I mentioned was LM-79, which is just a test procedure of how you test LED devices.

Steve Kismohr:
Okay, and is the LM-79 also for LED testing?

Michael Myer:
The LM-79 is only for LEDs.  What it is the IES, which is the Illuminating Engineering Society, published it, and it tells test labs how to test an LED device.  It talks about air flow and temperature and how long you have to leave it out for it to be stabilized, just that type stuff, and how you take certain measurement intervals.  And it’s only for LED.

Steve Kismohr:
Oh, okay, great.  Actually, there’s another question about LEDs and a second technology called induction lighting, and the question was is there any recommendation over each of those technologies, and how do you compare them?

Michael Myer:
Well, I think in terms of recommendations, without making it sound like a cop-out, I really think every light source has an application or its own application.  In terms of comparing them, things to think about; induction typically also has a long life claim.  The numbers you typically hear for induction is about 100,000 hours.  The thing to remember with induction is that you have the lamp and then you have what’s called the generator.  The generator doesn’t have the same life rating as the lamp.  With LEDs, LEDs have a long life rating, but their driver – which is like the generator – may not last as long as the LEDs themselves.  
So it’s something to think about for both those characteristics.  Other things to think about is that some induction systems don’t dim very easily; ______ recently came out with a bi-level system, but they’re one of the few that I know of that have that, in which LEDs, depending on what you’re doing, can dim really easily.  I say they can dim really easily – however, the thing to think about when you’re dimming an LED, you need to test it with the given dimmer that you’re using.  Just ‘cause an LED says it’s dimmable does not mean that it can work with every dimmer, so you have to pair the two.  
Other characteristics to think about or other comparisons or places to consider: you know, in terms of induction really has long life; that’s really its biggest claim.  It’s very old.  It’s actually an old technology that’s really made a resurgence recently, but the thing about induction is it’s a very large source, and so depending on whose lamp you’re using, whether or not it’s GE or Philips or ______ or some other manufacturer, it’s a very physically large lamp.  That kind of limits some of its applications in interior applications.  You know, high bay is someplace you could consider it.  
A famous installation of induction is at the Jefferson Memorial; they used it ‘cause of the long life, they didn’t have to deal with maintenance issues.  LEDs typically have a very small form factor, if you can be able to heat-sink properly, and so they can often be integrated in smaller packages.  That’s why you see them in under-cabinet lights or even the small down lights; something to think about.  So those are some different things.  They both have good color rendering, so those are different places I would think, offhand, if I had to come up with a quick list of induction for interior application. 
I would look in the high bay, one place to think about.  High ____ ceiling – those would be the first two places for interior.  For LEDs, I would probably think maybe a low ceiling, whether that be ten-foot ceilings for a corridor or for an office or for down light it would make a lot of sense.  If you had to go to a high atrium with an LED, you could go LED, or you could go induction or metal halide; it all comes down to a couple of characteristics.  So those are the things I would think about.
Steve Kismohr:
Ah, so that means that there’s a lot of choices out there, and sometimes it helps to have a lighting engineer as part of the design team to help you make those choices.  Can one use a manufacturer to help you sort out the choice as well?

Michael Myer:
Yeah.  I mean I think it’s surprising how much design work manufacturers do.  They often will – you have to remember that a manufacturer is typically going to design for their products, so if you ask a manufacturer to do a layout, you’re not gonna get them to probably give you the – they’re not gonna give you a design with their competitors’ either the same technology or a different technology, so that’s, you know, the thing to think about.  But you can often, if you have two competing technologies, you could actually ask manufacturer A to do one and manufacturer B to do one. 
And then you could compare the two and then try to decide which one you like better, you know, looking at overall quality of light, energy usage.  That could be a way to go.  The thing to remember with asking manufacturers to do the design is, while it’s free, it’s not unlimited, so manufacturers are probably only gonna do maybe one, two, or three designs.  If they’re gonna do three designs for you, it’s probably ‘cause it’s a large project; you know, a lot of fixtures.  But if it’s a small project, they’re probably only gonna design once for you.  You know, you can’t keep tweaking different things.  
Whereas if you hire a lighting engineer, a lighting designer, they’re probably going to do a couple more different designs or walk you through the process more because they are being paid to do the design and provide the attendant assistance.  Each model has its advantages and disadvantages.

Steve Kismohr:
Okay.  And there’s another question here, getting back to the labeling of the lamps or the bulbs.  Are the labels that are coming out just for lamps sold at retail manufacturers?  Or is that also available at the large distributors as well, and their packaging?

Michael Myer:
Yes.  My understanding is that it’s going to be on the packaging, and it should be for all lamps, whether or not it’s sold at a typical retail store – you know, if you’re thinking Target or Home Depot or that type – or Ace – as well as an electrical distributor.  The requirement is that it’s called a medium base, so that’s a standard base for most light bulbs that we’re familiar with that just screw in.  That’s the requirement for the label.  Some of the other type of lamp bases out there I believe do not need to carry the label as much.  They’re really going after the standard base that we’re all familiar with, based lamps that we’re familiar with.
Steve Kismohr:
Okay, so if we get it from a distributor, they have more of a extensive list of the aspects of the different fixtures that you can look at and compare, vs. at a retail location, the “food label,” if you will, is a good – 

Michael Myer:
Well, it’s gonna be the same label whether or not you’re a retailer or distributor.  However, depending on what lamp it is, it may not need the label, is what I’m trying to say.

Steve Kismohr:
Okay; okay.  There’s a question, probably from a ARRA grantee, asking about LEDs and CFLs, and where they’re made.  Of course, there’s a preference or requirement for materials made in the US; of course, promoting the manufacturing in the US.  Is there any LEDs or CFLs that are made in the United States available?

Michael Myer:
I actually recently had to look this up for CFLs, and I believe CFLs were given exemption for this requirement because the vast majority of CFLs are not manufactured domestically.  And so if you search CFL manufacturer exemption, or buy American exemption, you should be able to quickly find it.  I’m a hundred percent positive CFLs are exempted from that requirement.  In terms of LEDs, certain LED devices are also exempted, like street lights and that type of thing.  When you start talking other LEDs, I believe the way the buy American provisions are written, they’re written around – there’s an allowance for parts not entirely made in the US.  
It’s not like the whole thing, I believe, cradle to grave, has to be manufactured in the US.  It allows for some parts not to be manufactured in the US.  So when it comes to LED fixtures and lamps, there are definitely companies that operate domestically making products that qualify.  I don’t believe all their components come from – are domestically made.  But it really comes down to, you know, the manufacturer, so I would read their literature to see whether or not their product complies with the Buy American Act.
Steve Kismohr:
So some assembly is required, as always, right?

Michael Myer:
Yeah.

Steve Kismohr:
Right.  There is a question about controls now, and specifically towards metal halides, and wondering if metal halides can be controlled by occupancy sensors or daylight sensors.
Michael Myer:
Yes.  First of all, metal halide lamps can be controlled with occupancy sensors or dimming systems.  There are caveats, though.  One is that it’s much – almost impossible to do with a magnetic ballast.  I think it’s possible, but a lot of work, so they’re typically done with an electronic ballast, and an electronic ballast sometimes does not operate some metal halide lamps.  So the first thing that you have to do is make sure that your lamp can operate with an electronic ballast, because the way the electronic ballast actually physically operates can affect the lamp itself.  
Then the next thing is that if you read the manufacturer guidelines and/or NEMA guidelines, metal halide lamps really should not be dimmed below 50 percent of their power.  So depending on what you’re doing, while you can dim the metal halide, you’re not gonna be able to dim them as much as you want, because they don’t recommend dimming below 50 percent.  So you may not get some of your daylight advantages.  In terms of occupancy sensor, metal halides, coming from the nature of the source, tend to have a long warm-up time or restart time. 
So depending on how you’re doing it – if you’re going from full off or if you’re going from a low state to a high state, occupancy sensors may not be the best idea.  They do work.  It is possible.  It’s probably not the easiest choice you have.
Steve Kismohr:
So that’s why a lot of the lighting retrofits are changing out to T5s or T5HOs if they want to use occupancy or a daylight sensor.

Michael Myer:
That’s one of the reasons.  The other – the reasons why people are looking at fluorescent over metal halide is a couple.  One is controls.  Two is lumen maintenance.  As I said earlier, fluorescent is only gonna lose about five to ten percent of its life over time.  Metal halide is probably gonna lose – depending on what lamp you’re using in this ballast, you can lose 25 to 35 percent of its light over time.  So there’s another great advantage right there is that if you’re gonna lose, you know, 25 percent of your light, well, why not start with fluorescent already, and you’re not gonna lose as much.  
And then a third one is life, pure life.  Metal halide has a life typically, depending on your options, somewhere between 10 and 20,000 – you can sometimes do a little better than 20,000 – hours.  Fluorescent, on the other hand, it’s not uncommon to find 24,000, 30, 42,000-hour lamp, as long as you switch it in the right pattern.  So you’re getting – so a lot of people are looking at fluorescent.  You’re getting use controls, you’re getting better lumen maintenance, and you’re getting a longer life source, and fortunately, that’s why they cost three or four bucks, whereas metal halide lamps can cost 40 to $50.00.  
So again, there’s just a lot of reasons why people are looking at fluorescent.
Steve Kismohr:
Okay.  That’s great.  There’s a question about tax incentives, and specifically the 179D tax break.  Is that applicable for tenants, so those who are renting out space can take advantage of those still, whether they’re a municipality or not?

Michael Myer:
That’s a great question, and I don’t know the answer offhand, because if a proper – I’m trying to remember the terms.  Is that income tax or property tax driven?   Is it applicable to the tenants?  I don’t know the answer.  I would definitely go look at one resource is 179D.energy.gov – that was listed there – or go to lighting tax deduction, because that’s – I apologize.  That’s a very specific question that I don’t know the answer to, but that’s the best things I can tell you.
Steve Kismohr:
Okay.  Actually, I’m interested, too, about the down light inserts, and how those – are those mainly for a retrofit application, or is that something that’s new, and is that only for certain technologies?

Michael Myer:
Down light inserts typically are for LED sources, and they’re retrofit, because the way they’re designed is to replace the whole, essentially, inner housing of a down light.  And that way what they’re doing, the biggest concern you have with LEDs is heat management, and so sometimes if you stick just an LED inside a down light, while you’re getting light out, your LEDs are being cooked because they’re not getting heat out right.  So the idea of the insert kit is it’s gonna be external management of ______, and so it’s gonna provide a good distribution.  
Because a lot of down light, depending on what you’re doing, they’re either – depending on light source and the reflector configuration, you’re not getting the same distribution.  And so insert kits are really focused on making LEDs a viable replacement source.  A number of manufacturers make kits for various different lamp bases, and they’re out there.
Steve Kismohr:
So the insert is really a way to focus the light and be more effective in throwing the light towards the surface that you want it to be, instead of getting sucked up into the light fixture itself.

Michael Myer:
Yes – while managing heat, yes.

Steve Kismohr:
And managing heat as well – okay.  And I think there’s one other – yes, one question that’s – oh, excuse me – there’s one very specific question here, and I think we have time for it – the last question here.  They’ve installed CFLs in an outdoor application, but the – and I have a feeling you’ll know this answer, ‘cause I’ve run across it before myself.  CFLs were installed in an exterior application, and the bulbs or lamps – that’s the same term – burn out quite quickly, in less than a year.  
Although this is a Texas install, is there a particular reason why they’re burning out so quickly, or is there some other – is the application for CFLs not for exterior use in a hot climate?
Michael Myer:
It’s a hot climate; I was thinking it was a cold issue.  A variety of issues here – CFLs, yes, don’t like – I mean depending on where you are in Texas.  I grew up in Phoenix, so I understand the heat, but also when the heat leaves during the day, it can get quite cold.  So the thing to think about, one, is you have a CFL, it probably has an integral ballast, and, you know, the first concern I would have is that if it’s 110 outside, that fixture, it’s probably more, so you could be possibly heating the ballast.  The ballast has a heat range that you’re allowed to work within, and so my first concern is it could be overheating the ballast.  
Another concern is if it’s on a photo sensor – not photo sensor, motion sensor, you could actually be tripping the light on/off, on/off, and CFLs, for this technology the failure point is turning it on and off.  You know, every time you turn it on, you’re shortening the life, essentially, and so the next concern is, well, if they’re turning on and off, that’s another reason.  And then the cold, CFLs take a while – the lower the temperature, of course, the technology has a hard time getting the full output, so depending – overall, unless it’s an amalgam CFL with a ballast designed to operate in high temperatures, I think those are the concerns.  
That would really be my recommendation is look for something that is designed to operate at high outside temperatures, and is an amalgam CFL, if you’re gonna use a CFL lamp.
Steve Kismohr:
Okay, great.  Well, that’s all the time we have today for questions.  Thank you very much for staying with us through those, and hopefully you learned quite a bit.  I’d like to again thank Michael Myer from PNNL for presenting this presentation, and to the Department of Energy’s Technical Assistance Program for being the sponsor.  My name is Steve Kismohr.  I’m from MEEA, the Midwest Energy Efficiency Alliance, as your host today, and I thank you and hope to hear from you again.  Good-bye.

[End of Audio]
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