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Erin:
Hi, my name is Erin Nobler from National Renewable Energy Lab, and I'd like to welcome you to today's webinar, titled “Energy Efficiency in K-12 Schools and State Applications.”  We're excited to have you with us today.  We'll give folks a few more minutes to call in and log on, so while we wait, I will go over some logistics, and then we'll get going with today's webinar.

I wanted to mention that this webinar will be recorded and everyone today is on listen-only mode.  You have two options for how you can hear today's webinar.  In the upper right corner of your screen, there's a box that says “audio mode.”  This will allow you to choose whether or not you want to listen to the webinar through your computer's speakers or telephone.  As a rule, if you can listen to music on your computer, you should be able to hear the webinar.  Select either “Use telephone” or “Use mic and speakers.”  If you select “Use telephone,” the box will display the telephone number and specific audio PIN you should use to dial in.  If you select “Use mic and speakers,” you might want to click on “Audio setup” to test your audio.  We'll have a question and answer session at the end of the presentation.  You can participate by submitting your questions electronically during the webinar.  Please do this by going to the questions pane in the box showing on your screen.  There, you can type in any question that you have during the course of the webinar.  Our speakers will address as many questions as time allows after the presentation.

Before we get started with today's presentation, I'd like to introduce Molly Lunn.  Molly is the program analyst with the U.S. Department of Energy Weatherization and Intergovernmental Program.  She will give you a brief description about the WIP's Technical Assistance Program and other upcoming webinars in this series.  Molly?
Molly Lunn:
Hi, everyone, and thanks so much, Erin, for the great introduction.  I am Molly Lunn.  I help coordinate our state and local Technical Assistance Program, and I wanted to, briefly, give you guys a little bit of background on the program and also talk a little bit about why the – we are interested in K through 12 schools.  You know, as some of may you know, school districts spend more than $6 billion, annually, on energy.  That's more than they're spending on textbooks and computers combined.  So, clearly, that's a real area for improvement because, by stabilizing and reducing energy costs, we can both make our classrooms more comfortable and also make learning and – you know, easier and reduce the pressure on budgets that so many school districts are facing right now.

That said, of course, there are, you know, more than 13,000 schools nationwide, so we really have to think strategically about how, you know, we can help that range of schools, and states are a great way for us to support states who can then, in turn, work with the – all of the school districts within their own jurisdiction.  So that's why we wanted to start our sort of sector-focused line of webinars on how states can work with K through 12 schools specifically.

So on the next slide, give you just a little more background on the Technical Assistance Program.  TAP has been around for, you know, over a decade, and we're really focused on providing state and local officials with resources to advance successful high-impact clean energy policies and programs.  We're aligned along five priority areas, so strategic energy planning, policy and program design implementation, financing strategies, data management and EM&V, and EE and RE technologies.  And I see today's webinar as sort of a cross between our program design and implementation area, as well as sort of the more technical aspect on the energy efficiency side.


Within all these areas, we're developing resources, and so today is kind of a general education resource as well as bit of a case study, with the Commonwealth of Kentucky featured.  And to disseminate our resources and provide more opportunities for you all to connect with one another, we also host webinars like today's session, conferences, and in-person trainings like the summit we hosted in May.  And then we have Better Buildings Project Teams, which are an opportunity for long-term peer exchange.  Finally, for more in-depth efforts, we can provide one-on-one assistance.  This is a by-application process, and we really focus them on high-impact opportunities in places where we see a good chance for replicability, with other states and local communities, but we welcome your inquiries there.


So moving on to the next slide, just want to take a slightly deeper dive on the priority areas of technologies and programs, the places we're focused on today.  So within the peer exchange and trainings realm, wanted to highlight that we have both past and upcoming webinars for K – that are focused specifically on the K through 12 school sector.  Those are available on our Solution Center, under Events.  You'll find both where – a calendar that will advertise where upcoming webinars will be and then also a webinar archive of our past sessions.  Some of our upcoming webinars include more sector-specific sessions for state EE initiatives.  Our next one is next month; it'll be focused on higher education, and that's Thursday, July 25th, so we hope you all can join us for that one.


In terms of resources, we're going to hear from Bob in a little bit; we'll talk a little bit more about the Advanced Energy Retrofit Guides, and those are available on the Building Technologies Office site, along with a range of other resources that K through 12 schools and states who are looking to support K through 12 schools might be interested in.  On the Solution Center, we also host a couple different resources for financing in K through 12 schools that might be of interest for states in – who are looking to support schools.  So one is Financing Energy Upgrades for K-12 Schools, and then later this summer, we'll be publishing a guide for this – a complement to the financing guide; it's focused, specifically, on performance-based contracting for K through 12 schools.  And I want to just highlight the fact that, within the Financing Energy Upgrades for K-12 Schools, there is a specific case study on how the State of Washington supports financing for K through 12 school districts in their state, so that might be a good resource for folks on today's call.


One or two other things to mention, if you're, in addition to improving the efficiency and performance of your buildings, you're also interested in education and making your classroom really a living laboratory, the Department of Energy has an Energy Education and Workforce Development site, where we host K through 12 lesson plans and activity suggestions; those can be found online as well.  And then our Solution Center will be having two new – two portals later, live this year: one on technologies and one on programs and policies.  And those are going to be just expanded and better built out, and there will be a specific page on K through 12 schools.  So that's something that's up and coming for later this year.


So moving on to the next, final slide, just, you know, lots of different resources, obviously, so if you're looking for sort of that one place to go, the Solution Center is really a great place to start – that's our online resource portal.  I encourage you to go there anytime, and, again, you can also apply there for one-on-one assistance.  And then, finally, to stay up to date on all our latest and greatest, you can sign up for TAP alerts through our Technical Assistance Program mailbox.  You can also submit your comments and suggestions there and any feedback you have.  So thanks again to Erin and to Bob Hendron from NREL for hosting and providing their technical expertise for us today.  Also, great appreciation to Greg Guess with the Commonwealth of Kentucky, really wonderful of him to take the time to share with us his and the state's experience with high-performance K through 12 schools.  And then thanks again to all of your for joining us.


Again, I really encourage you to send us your feedback and hopefully stay online and complete the survey at the end of this session.  These are – you know, these webinars are for you, and so they're only as good as the feedback we get from you all, and we want to make these as worthwhile as they can be for you since it's a chunk of time to commit.  So thanks again and hand it back over to Erin.

Erin:
Great, thank you, Molly.  Now let's go ahead and get started with today's speakers.  I'd like to introduce our first speaker, Bob Hendron.  Bob is a senior engineer here at the National Renewable Energy Lab.  He specializes in retrofits for existing commercial buildings.  Bob is also one of the authors of the Advanced Energy Retrofit Guide for K-12 Schools.  Bob?

Bob Hendron:
Thank you, Erin and Molly, for the introduction.  Good afternoon, everyone.  So I'm going to be speaking primarily about retrofit opportunities in K through 12 schools and best practices for implementing those retrofits, and I'm going to provide a couple of case studies a little later on.  I believe Greg is going to be more focused on new construction, so just to set that context.  Next.


So the retrofit guide, or AERG as we refer to it, is something that's done by the Department of Energy; we have five of them tailored to various building types.  One of them is K to 12 schools.  We also have them for office buildings, retail, grocery stores, and we have one that's not yet published but will be in a couple months, for healthcare facilities.  So this guide, there's many good resources out there, really good resources out there.  Most of the content for what I'm presenting here today is from the K through 12 schools guide.  I encourage you to look at the other references that Molly referenced, and, within this guide itself, we have quite a number of other really good resources, and I'll mention a few others as I speak.  And just to credit the collaborators on this particular guide, the National Renewable Energy Laboratory with E Souce, Rocky Mountain Institute, and NAESCO, the National Association of Energy Service Companies, along with some other folks that contributed.


Next please.  So just a little bit of context for K to 12 schools.  This is a graph that just shows the various commercial building sectors; K to 12 schools is a pretty significant sector, about 8 percent, overall, nationally.  Next please.  And this graph shows the energy use and how it's used in a typical school, and this will be important as I later talk about some of the measures that make the most sense in schools, so those will be tailored to the particular end uses that are dominant in a school.  And so about half the energy use in schools is associated with space heating.  Obviously, it varies quite a bit, depending where the school's at, and so I'll be talking a little bit later about some of the differences in different climates for K to 12 schools.  After space heating, you have lighting, space cooling, and ventilation are very significant, along with water heating to some extent.  And then other loads are pretty minor, even plug loads, which are big in a lot of building types, really aren't a very large fraction of the end use in K to 12 schools.


Next please.  So here are some of the key benefits to doing retrofits in schools.  So in addition to the obvious lower utility bills, there are other really important benefits in the context of a school.  So one thing – one is the maintenance cost.  Many retrofit measures really do improve the amount of maintenance required for equipment in a building, especially for lighting, if you factor in the lifetime of many of the energy efficiency – the energy-efficient lighting technologies have much longer lifetimes, and so it can really reduce the amount of time the custodial staff has to spend replacing light bulbs over time.  And so that's a very important consideration, and that can sometimes even outweigh the energy cost savings in a building.


Other benefits in a school, the things like lighting and the indoor air quality associated with improvements in energy efficiency have been shown to have a very positive effect on student performance and their ability to learn, and that's demonstrated through test scores, and there have been a number of studies that have helped shown that.  Also, you know, improving the indoor air quality can improve the absenteeism – reduce the absenteeism in a school by providing a healthier, more comfortable environment.  Other benefits are just more uniform temperatures, reduced drafts – things like that can affect health and comfort.  The ventilation is probably also a big part of that.  So those are two really important non-energy benefits that have – that should be considered when looking into a school retrofit.


And then, finally, enhanced community image, so it's always good to – for parents and students and the whole community to know that a school is trying to be green and trying to improve the environment.  One thing that's not on here, that I think is also important in a school context, is, you know, helping the students learn about energy efficiency.  They can be involved in the process.  They can learn a lot through their science class and just understanding the value of good environmental stewardship, demonstrated by the school, can have a big impact on their formative years and can have a payoff later on.


Next please.  So here's kind of the overall layout of both the AERG and a typical retrofit process, pretty much in any building type.  So since this applies to all buildings, I won't spend a lot of time on it, but I do want to go through the steps a little bit just to lay the context, and then I'll speak about a few of these areas in more detail in a few minutes.  So after kicking off the process, it's important to do the – go through a planning step where you identify the team that will be working on the project.  You set targets, just set an overall plan for the project, and so it's important to identify a champion, which can be, you know, perhaps the energy manager for the school district or somebody else – it could be even a teacher at the school – but somebody who will basically lead and advocate for this initiative.  The next step is benchmarking, so it's taking a look at the school and finding out how it compares to other similar schools, either across the country or within the school district, to try to find out is it – how is it performing in general.  Is it an energy hog or is it already doing very good, compared to other buildings?


So once you go through that step, assuming there's a, you know, a  high potential for energy savings, you would go to an energy-auditing stage where you would try to find out, more specifically, what measures, what steps can be taken to reduce energy use in the building.  And I'll talk about that in a little more detail later on.  Once those opportunities are found, then you start looking at financing.  Even if there aren't a lot of opportunities, you can still go through with what we're calling here – it's – we identify it as “EBCS” – that's existing building commissioning – and I'll talk about that in a little more detail as well, but that's the low-cost/no-cost type measures – just taking what you have in the building and trying to get the most out of it.  But assuming there are some good retrofit opportunities, then you look at financing, try to find out how much money might be available to invest.  Again, if there's not much money available, maybe you go back to just the low-cost measures and oftentimes, that can save a lot of money.


If there's capital available, then you start looking at what level of retrofit, what type of retrofit should be performed on the building.  If there are other upgrades going on, such as equipment replacement or remodeling, then you may want to go to a deeper sort of retrofit.  There may be opportunities to leverage that and piggyback onto – to other activities and improve the economics and achieve savings, perhaps above 50 percent, in a building.


If there isn't much going on, then maybe you just focus on the energy savings, and there's, usually, still a lot that can be done in a building, particular in the lighting area.  And in that case, you might do commissioning first, then a – what we a call a “staged retrofit,” which basically means fix – replace a few things now, replace a few things later.  And no matter what type of retrofit you do, it's always important to have an M&V, and M&V stands for “measurement and verification.”  And the purpose of that is to make sure that the measures that were installed are operating as they're supposed to.  The commissioning was done correctly.  The savings is being achieved.  There are often a lot of things that can go wrong in the installation process, and it's important to go through this step to make sure you know that you're getting the savings that you expected and don't assume it's going to happen.


After M&V, there's an O&M, O&M which is “operation and maintenance,” and the purpose of that is that should be done over many years to maintain the equipment, keep filters cleaned, make sure nothing breaks down, make sure controls aren't overwritten by occupants.  Just make sure that everything continues to work over the long term, to try to sustain the savings over many years.


Next please.  Thank you.  So I mentioned a little bit of this; there's three types of retrofits that we discuss in the AERG.  As I said, the existing building commissioning is typically low-cost/no-cost, not involving capital investment.  It may involve buying lamps or buying new filters or small things like that, but no – general, we draw the line at capital purchases.  So it's basically getting the most out of your existing equipment.  The payback on these measures has been proven, in general, to be very, very quick – on average, something on the order of six months payback for most of these measures – because the cost isn't there.  These sorts of measures generally don't require a lot of analysis or study.  Generally, you want to just sort of jump in and do the things that apply to the building.  It's usually inexpensive enough that it's not that big of a deal if the savings isn't all that big.  It's also difficult to analyze, and so, typically, these are really important measures for everybody to do in every building, on occasion.


You may know the term “retro-commissioning” as a more familiar term.  We use the term “existing building commissioning” to cover both retro-commissioning and recommissioning, where retro-commissioning, we usually view as commissioning done for the first time on the existing building, recommissioning meaning it's being repeated after a certain number of years.  So then on the retrofit side, we have staged retrofits and whole-building retrofits, where staged retrofits are done over several years.  Generally, it's not a integrated approach where you look at the whole building at once; you look at – you basically focus on equipment that needs to be replaced anyway, according to a capital improvement plan, or things that are broken or just really quick payback measures.  And so the staged retrofit typically has really good – can really – can have really good economics associated with it.  The downside is, often, you perhaps can't go as deep with the energy savings.


Whole-building retrofit can achieve much higher savings, but the economics are a little trickier here.  A whole-building retrofit must have – must include integrated design, which means you look at all the systems' interactions and you look at how one measure affects another and try to optimize the whole package of measures being installed in the school.  So, often, this whole-building retrofit, “deep retrofit” is another term that is often used that is essentially the same thing.  But “deep” implies a certain percent energy savings; whole-building retrofit doesn't necessarily have to go very, very deep, but it does pretty much have the same elements as a deep retrofit, which you'll hear more about.


Again, on the economics side, to make this work, it is often necessary to piggyback onto another major event in the building's life cycle, and I'll talk about this a little more in – on the next slide, but, basically, you need an opportunity to go deep without it getting overly expensive as an incremental cost.  And then the last item on here, in the context of a school, all this stuff pretty much applies to all retrofit situations.  Schools do – a lot of K to 12 schools do have the ability to do more in summer months, when perhaps the occupancy level's much lower.  May be a lot easier to do a whole-building retrofit without disrupting the learning process.  Other building types, like hospitals, can be very, very difficult to do, to do any kind of major whole-building retrofit, so that is – there is certain opportunities in K to 12 schools because of that.


Next please.  Okay, so returning to whole-building retrofit or deep retrofit.  In the life cycle of a school, these are some of the main times in the life cycle that are good times to consider that deep retrofit.  So if there's a remodeling effort going on, if a building, you know, is having, you know, is being resided or re – what's the term? – reutilized.  I'm blanking out.

Greg Guess:
If you're repurposing.

Bob Hendron:
Repurpose, oh.  Thank you, Greg.  Perfect.  Repurpose, if you're changing around, changing classrooms to other types of usage, that sort of thing, that's a really good opportunity to make some additional changes.  A major addition, and you'll see in the case studies that I present and perhaps in the ones Greg presents, that's also – because it often involves replacing and increasing the capacity of the HVAC equipment, that can also be a really good opportunity.  Roof, window, siding replacements, when they're at the end of their useful life.  Same with equipment and lighting.  When a major – when they have to be replaced anyway, that's a good time to look at replacing the entire system and really increasing the energy efficiency and potentially downsizing.  In a whole-building retrofit, often, you reduce loads significantly and a much smaller type of HVAC system is appropriate.


And then a couple other things, you know, major upgrades, if there – if a school isn't meeting certain structural codes or health and safety codes and changes are needed.  Nowadays, there are a lot of incentives targeted to schools, and that can really change the economics of a major retrofit project.  And an energy hog.  There are times when a building is just so – is performing so badly that, just on energy savings alone, it makes sense to make major energy efficiency improvements, and the savings alone could pay for it in certain situations.  That's unusual, but it can happen.


Thank you.  Okay, so benchmarks.  There are a lot of possible benchmarks for a school to use to determine if it's, you know, a good candidate for a retrofit, in no particular order here.  So best in class is one.  In this case, the best in class is just the best building out there.  And it turns out, with K to 12 schools, they're actually already – at least ten, maybe a lot more, ten verified net-zero energy schools out there, so that bar is pretty high if you're trying to target best in class.  For a retrofit, it usually isn't realistic to try to get to net-zero in a retrofit; new construction is much more realistic.  I'm not saying it can't be done, but it's just much, much more difficult to do.  So best in class is a very, very aggressive target if folks wanted to do that.


Performance goal means setting targets based on best practices or based on a percent better than – relative to some point of reference.  One example of this is the Advanced Energy Design Guide, which is the sister document to the Advanced Energy Retrofit Guide, although it's structured very differently because the methods are different for retrofit and new construction.  That guide does lay out targets to shoot for, for K to 12 schools, that are 50 percent better than code.  And so, again, those are – even those are pretty challenging in a retrofit context, but those are some nice targets set by end use, that you can shoot for.


Baseline just means your building as it is now – that's probably the most common benchmark used.  That doesn't really help you know whether your current building is good or bad, but, as you do retrofit projects, obviously, it's important to see how much you're improving your building relative to how it was performing before the retrofit.


Above average, so there's a couple ways to look at this.  ENERGY STAR Portfolio Manager is very often used to look at average buildings and try to see how your building compares to typical buildings out there, see if you're in the top ten percent or the bottom ten percent of efficiency.  And so Portfolio Manager's really good for that.  You can also look at the average in your school district, so a school may want to see how its – you know, if it's the lowest performing school in the entire district, that may be important and may want to move up the ladder there a bit.  So there's different ways of looking at the average; it could be, you know, regional, national.  We recommend regional and not national because climate has such a big effect on energy use.


And then national ratings, so, you know, you may want to target ENERGY STAR – the ENERGY STAR level of performance or LEED certification or some other rating like that.


Okay, so there's various types of energy audits, and I understand there's a webinar specifically on audits, and there isn't a whole lot of difference between how you would – the types of audits you would do in a school versus what you would do in – for other building types.  The only thing I would mention here is that, in this preliminary stage, preliminary analysis of opportunities and a walkthrough analysis, you know, a school offers a good opportunity to potentially have students, you know, under the supervision of a – perhaps a science teacher, do some of that analysis and, you know, save cost and create a learning opportunity for the kids.  So there is that special opportunity, I think, to do, you know, the higher level audits using the students themselves.


Next please.  So financing options, and I'm not an expert on this, but I'll give a – just a basic overview of some of the primary types of financing that are common in schools and constraints and weaknesses.  As Maggie – as Molly – I apologize – as Molly mentioned earlier on, there is the DOE K to 12 schools financing guide – she gave you the link, and there it is again – that gives a lot more detail about options for financing.  But the simplest and most direct is use capital budgets, and we know that that's often very, very difficult for schools because budgets are often really constrained and they're usually used for more critical infrastructure type needs, rather than energy-efficiency projects.


Revolving investments with school district could potentially use the savings from one school to help fund, you know, help, as it saved money, to invest in retrofits in another school.  So once a ball gets rolling, sometimes, at a district level, you can keep it going by leveraging sort of the quick payback projects to fund longer payback projects in other schools.  Bond issue, so, you know, often, you can leave it up to voters, I guess, and get funding for projects in that manner – that's obviously a pretty bureaucratic or – and time-consuming kind of process that has some issues as well, but I believe that's a fairly common approach.


Energy Savings Performance Contract.  This is another very common approach in schools, perhaps the most common.  I don't know exactly what the breakdown is, but an Energy Savings Performance Contract has a couple really important advantages.  One is there's no out-of-pocket cost to the school, which is a big consideration, a big advantage.  So working with an ESCO, an energy service company, financing can be arranged.  It can be – basically, you can have the ESCO handle a lot of the hassles for you and you can have your savings guaranteed, and so it reduces the risk to the school as well.  So the ESCO takes over and helps design the measures, helps obtain financing, and ensures the savings.  And it's a really low-risk and appealing method for a lot of schools to go that route.  The downside of it is that a certain fraction of the savings that's achieved goes to the ESCO, and so not all the savings is sort of kept by the school, but, often, it's very much worth it.


And then lease purchase is a way to get equipment on the operating – to do it through the operating budget, versus the capital budget.  And, often, that's a very good way for schools to get equipment; they just lease it over time and, ultimately, own it, eventually.  So those are some of the more common ones that I'm aware of, and then we talk about more detail in the AERG but not nearly in as much detail as some of the other resources that are out there.


Okay.  So economic analysis.  The AERG, we do emphasize analyzing all of the various cash flows associated with a retrofit project, which can get pretty complicated when you do the analysis.  New construction is often a lot simpler because you're usually looking at incremental cost for efficiency upgrades.  In most retrofit projects, you're potentially removing something that has useful life on it and replacing it with something new, and so the cash flow can get kind of complicated.


So we do give a lot of guidance on what cash flows are most important to consider; obviously, energy and the electricity demand costs are important in all cases.  First costs are always important, but also the replacement cost – sometimes, you do it once; it's much cheaper the second time, when that equipment reaches the end of its useful life, to replace it.  There's salvage value, so if you remove a piece of equipment with useful life, sometimes there's a significant amount of value to it still that can be obtained and is not a total loss.


Similarly, it could go the other direction.  There could be disposal costs, and that's the case with fluorescent lighting.  You know, you have to – it's more expensive to dispose of, so it can be a negative as well, but there's various costs associated with a retrofit that can get a little bit complicated, and, sometimes, it's important to consider all of these.  I already talked about operations and maintenance impacts and that that should be included.  And then, of course, financial incentives.  Right now, there's a lot of incentives out there through utilities and state governments, et cetera, and many of them targeted to schools, and so those should be factored in and considered in any investment.


We encourage net present value to be used instead of simple payback.  Simple payback's much more common, but, especially in a retrofit situation, looking at a longer time horizon – we recommend 20 years – sort of factors in at least 1 round of equipment replacement and looks at energy savings beyond the first few years.  And then in deep retrofits, if you can leverage a major remodeling activity or something like that or a major equipment replacement, that could allow you to use incremental cost instead of the full first cost, and that could have a huge effect on the payback, the cost effectiveness of measures.  How much time do I have left?  Okay.  Pardon me, I was just checking the time.


So from the AERG, we developed a list – we talked about many more retro-commissioning or existing building commissioning type measures than this, in a lot more detail, but here are a few of the measures that we identified as likely to be some of the most impactful in a K to 12 school.  So power strips for turning off equipment at night to avoid those vampire loads for printers and computers and whatnot.  Fixing windows, my understanding is windows sometimes get broken in schools and otherwise sabotaged and things like that, so windows are an important thing to make sure that they're not leaky or damaged in some way that allows infiltration that adds to the heat load.  Pipe and tank insulation, TAB is “testing, adjusting, and balancing” of various types of equipment, but, mainly, that's to make sure that there isn't too much or too little airflow or water flow for chillers and boilers and things like that.  Make sure the refrigerant lines aren't leaky or clogged or that sort of thing.  Establish a maintenance protocol for HVAC equipment, so that's just to make sure that, you know, the filters are replaced in a timely basis, that there's an ongoing plan to make sure that whatever, you know, whatever the equipment is, that it's operating as it should over a long period of time.


And with kids around, you know, I hate to be criticizing kids, but things do get damaged perhaps more often than they do in a typical building, although I wouldn't trust NREL employees, necessarily, either to always...  But things happen, and so it's important to keep an eye on and make sure everything's working.  And then there's various other similar things: thermostats set up – set back, ventilation flow rates – we're not saying to decrease ventilation flow rates but make sure they meet the requirements of ASHRAE 62, which sets guidelines for ventilation.  Over-ventilation can really add to the heat load of a building, and so just making sure the building's not over ventilated or under ventilated can have a big impact.


Next please.  Okay, so these are retrofit measures.  These are some of the retrofit measures that, based on our analysis, are most likely to have the best economics associated with them for a K to 12 school.  And it varies quite a bit by climate.  I don't show here which ones apply to which climate, but the guides themselves talk quite a bit about which measures apply where.  So you'll notice that a lot of these are lighting measures – they do tend to be very quick payback measures.  So replacing exit signs with LED versions are – and replacing T12 fluorescent lamps with T8, using CFLs anywhere there's incandescent lamps.  Motion sensors, so in bathrooms and break rooms and multipurpose rooms, libraries, places like that where, you know, perhaps they're not always being occupied and installing occupancy sensors to turn lights off is very effective.


In gymnasiums, a lot of gymnasiums have these high-intensity discharge lights.  There are T5 high-output fluorescents that are much more cost effective and are – save a lot of energy in a gymnasium context.  Let's see.  In exterior lighting, the parking lot lighting, there's LED lighting is generally what's done nowadays to save energy in parking lots – it's more directional; it can be more focused.  You don't light up the sky and things like that, so tends to be a much more efficient option for parking lots and also for facades.  You can also have timers to turn off facade lights when – or to turn off lights over, you know, overnight or if there's nobody around in the parking lot.


And a few others, kitchen appliances are cost effective to replace.  Shower heads in the locker rooms, going to low-flow versions.  Evaporative precooling of condenser air, that's a measure that generally would apply more to dry climates, like Las Vegas would probably be an ideal application of that measure, to help improve the efficiency of the cooling system.  Variable-speed drives on pumps, that's, you know, pumps – you know, lowering the speed has a very big impact because – no, that's probably too technical, but pump – can reduce the flow rate, cut the flow rate in half, it can reduce the power by three-quarters.  And so that's an important measure, to be able to dial back the speed of pumps and also the speed of fans when the load isn't that big.


More efficient motors for fans, and then the last one is demand-controlled ventilation – that's what DCV is.  So the – so, again, ventilation is a big load itself, the ventilation fans, as well as the load it puts on the heating system.  So if a school is unoccupied, it's very, you know, it's very much worthwhile to dial back the ventilation rate and reduce the load on the building.  Often, that's done using carbon dioxide sensors to sense the number of people in a school.  And that's a technology that's becoming more and more common.


So as I mentioned, we sort of looked at a lot of these measures in the Advanced Energy Retrofit Guide in several climates, and we used a typical K to 12 school, a typical high school in fact, and did some modeling of each measure to try to find out which ones were most likely to be cost effective, rolled them into a package, to try to get a sense of what the potential energy savings is for just a very typical application, not even a worst-case application.  So this graph just sort of shows – the red bar – hopefully, it's red on your screen; I know it doesn't always work out that way – but the left bar is the commissioning savings.  The middle one, the blue bar, is retrofit, and then the – excuse me – the yellow bar is sort of the ideal case that's 50 percent savings in new construction.  So that's sort of a really good new school, what sort of savings it would achieve relative to a typical school.  So that's not realistic – it's not realistic to achieve that, but that sort of gives the upper limit.  And this sort of shows you can get halfway there just with a few measures that we looked at, without making any particular assumptions about – that would cause it to be a really good base case to look at.  So our – what I'm saying is our example is just kind of a typical building, not a low-performing building.


So one other thing about this, the two numbers aren't – they can be added together for the most part.  So in a typical school, you can do the commissioning measure and achieve 10 to 20 percent savings, and then potentially achieve another 20 to 30 percent savings for retrofits on top of that.  They don't strictly add together because there's likely to be interactions, but I just want to point out that it's not just an additional 10 percent for the retrofits; those two bars on the left, oftentimes, are cumulative and you could achieve 40 or more – 40 to 50 percent savings in a typical project.


Next please.  Here are a couple of case studies, but I'm afraid I'm probably out of time.  I'll just do one case study here.  So here's the Georgina Blach Intermediate School.  This is a relatively small school, I believe, 61,000 square feet in Los Altos, California.  This particular measure was included – there was an expansion of the building, along with the retrofit, and so this is fairly common.  Both case studies I have here – I won't talk about the second one for time reasons – but if you – you're doing an expansion, it can have a big effect on what's cost effective.  So in this case, some of the key measures were increasing the daylighting, adding some windows with clerestories to increase how much daylight is available, putting controls there to turn down the electric lighting when daylighting was sufficient.  Better lighting design, so some lower ambient lighting levels, combined with high – with more direct lighting to sort of reduce overall lighting of classrooms and other types of spaces.


And then ventilation was a big measure here.  So, much more efficient ventilation rates, some natural ventilation using, I believe, the – we mentioned door contacts that turn off the ventilation, but I believe there was some automatic control of windows, to open them when weather conditions permitted.  And overall, this project achieved 41 percent energy savings.  The other one, the next one, also achieved something on the order of 40 – 39 percent savings.  So very impressive savings.  This one, I might just mention, it had 200,000 dollars' worth of incentives available to help achieve that level of savings.  I'll skip to here.


Here's the website that Molly already mentioned for downloading AERGs.  I believe, right now, the K to 12 schools guide is highlighted – that's the grocery store one we see right there, but you may be introduced in downloading the guide to get more information.  And that's it.  I believe we're waiting on questions till the end, right, Erin?  But here's my contact information if folks want to follow up with me at all, and thank you very much.
Erin:
Great.  Thank you, Bob.  Now we are going to introduce our second speaker, Mr. Gregory Guess.  Mr. Guess is the director of the Division of Energy Efficiency and Conservation at the Kentucky Department for Energy Development and Independence, and he has over 35 years of experience in energy policy development and program implementation.  Greg?

Greg Guess:
Well, thank you, Erin.  I'm going to talk today some about new school construction, but I'm also going to talk about some of the kinds of things that get you to the point where you're building an energy efficient new school.  They don't just spring up out of the middle of the ocean like a volcano or something; they're connected to what you've done before and what you planning to do in the future.


Next slide, please.  So the first question is: “What is a high-performance school?”  And that's what, really, what our aim is.  Next slide.  The characteristics of a high-performance school are that it's a healthy and productive environment.  It's cost effective to operate and maintain.  It incorporates features of sustainability.  It reduces energy consumption and saves the district school money.  And it has – can be used as a three-dimensional classroom, and the particular picture on this one is from a school, Richardsville Elementary, and it shows daylighting in the gym area.  And you can see that's a very pleasant-looking space.


Next.  The healthy and productive environment is one that has high levels of acoustic, thermal, and visual comfort, and has a large amount of natural daylight coming into the building, has superior indoor air quality, and it's a safe and secure environment.


Next.  Another characteristic is that these schools are cost effective to operate and maintain, and a lot of what Bob talked about was the impact of how you make investments and what the return on those investments are and how they achieve savings in the school.  But we use energy analysis tools to optimize energy performance.  That's a difference than what we did maybe 20 years ago.  We use a life-cycle cost approach, and Bob covered that very effectively, to reduce the total cost of ownership, and that's what we're looking at, really, is the total cost of ownership, not what a new school costs by itself.


And then you incorporate a commissioning process that ensures a facility will operate in a manner consistent with the design intent, and that's a very key element in making sure that you have an effectively-operated school, is that commissioning process.  Sustainability features include integrating energy conservation and renewable energy strategies in the school's design, having high-performance mechanical and lighting systems, having environmentally-responsible site planning and environmentally-preferable materials and products and well as – as well as having a water-efficient design.  Some of the new schools in Kentucky, for instance, have – recover rain water in order to control storm water runoff.  Now you put those in underground tanks and then use it for irrigation of the schools or for gray water in toilets in the schools.


Next slide.  Reduced energy consumption, of course, saves money.  And one example would be Milton Elementary School in Trimble County, Kentucky.  And it's 1 of 7 Kentucky schools to earn EPA's ENERGY STAR score of 100.  And it was the, the year that it was built, it was the lowest cost per square foot school in Kentucky, and it's a 47,000 square foot building, and cost per square foot was about $1.50.  And the fact is it was designed to be very efficient, but it's also being operated very efficiently, so those two factors help make it a school that performs as well as it does in the top one percent in the country.  And in 2 years, with the energy management plan they had, they achieved a total cumulative avoided cost for energy of $102,000, and that would be equivalent, probably, to paying teacher salary for each year for two years.


Next.  School facilities as 3-D classrooms are something that we promote in Kentucky because, quite frankly, we wouldn't be as interested in looking at schools as we are if there wasn't an educational payback on those, but because there is a significant educational payback on energy-efficient, sustainable, green schools, it's of significant interest to us to be able to tap that potential, and here you see, on the top left, some kids who are in a vegetated garden area, vegetated roof area, where they have plantings.  And on the top right, you can see a student who is pointing at a virtual display that's in the school that students can go to and they can hit different points on there and they can determine how much electricity the school's using, how much sun is – the sun is contributing to their solar system – solar arrays, and other features about the school's energy consumption.  And on the bottom left, you see a group of students going through, wearing hardhats, but they're looking at the school and learning how the school operates, where the electricity comes from that comes into the school, and a variety of other things that we do because we can use that three-dimensional tool that is the building.


Next.  Of course, an integrated design process is very important in getting the kind of product that you want to get at the end.  It's not difficult to do, but it does require the cooperation of a number of entities and people who haven't necessarily cooperated in the school building process before.  And there are three factors that you really have to have in order to have a very efficient school.  One is it has to be properly designed.  Two is construction is critical.  And three is, again, operation.  And the operation involves not just facility staff but all the building occupants, whether those occupants are teachers, staff, students, or even parents or citizens who are coming in, in evening hours, for activities or programs that are in the school.


Next.  And there are certain building blocks that you need to focus on in order to get the maximum potential out of the school as you can.  And these are acoustic commissioning – excuse me – acoustic comfort, commissioning, daylighting, durability in terms of materials, energy analysis tools, energy-efficient building shell, environmentally-preferable products – materials and products, and environmentally-responsive site planning, as well as high-performance HVAC and electric lighting, life-cycle cost analysis as being a key, renewable energy, if it can be utilized, attention to safety and security, superior indoor air quality, and thermal comfort, visual comfort, and as I mentioned, water efficiency.  Bearing in mind that each of these can have an impact on other aspects, so that's where you need to look at what the interactions among these systems are, account for that, as you're doing your planning.


LEED – next slide, you got it.  I'm sorry.  Back up to LEED in slide 11.  LEED is one – the Leadership in Energy and Environmental Design from the U.S. Green Building Council is one way that you can aim at getting a building that's going to have good performance.  And the key areas that LEED focuses in are new construction, major renovations, water efficiency, energy and atmosphere, materials and resources, indoor environmental quality, and then there's – there are points that you can get for innovation and design process in the LEED.


Next.  Another yardstick that you can use is U.S. Department of Energy – US EPA's ENERGY STAR program.  It's a national performance rating system.  And Bob mentioned in part of his, but if a facility ranks in the top 25 percent of the country, it's eligible to get a LEED label for the building.  And as I mentioned, Milton Elementary was one of the schools in Kentucky that did get a – 100 points on that scale.  LEED also has – next slide – has ENERGY STAR resources – excuse me – has Designed to Earn the  ENERGY STAR, as a way for designers to get recognized for their achievements prior to the time that a building is put up.  In order to qualify for an ENERGY STAR, as an existing building, you have to have 12 months' worth of energy consumption data.  But Designed to Earn the ENERGY STAR allows the architects, engineers, and other designers to be able to get LEED recognition – excuse me – ENERGY STAR recognition with a Designed to Earn the ENERGY STAR if the building that they're going to build is being designed to score 75 or higher on the ENERGY STAR scale.


Next.  Bob mentioned high performance design guides for retrofits, but – and he also mentioned that there are the same guides – or similar guides are available for new buildings, and, of course, the latest one that's out now is the 50 percent energy savings over the minimum code requirements of Standard 90.1-2004, and this allows designers to easily achieve advanced levels of energy savings without detailed energy modeling or analysis.  It kind of guides designers into the path that they need in order to get to that level where they're 50 percent better than code.


Next slide.  Couple of other resources that are available.  One is from the Sustainable Buildings Industry Council, and it's their High-Performance School Buildings Resource and Strategy Guide, and this one is one that I particularly like because it's available – it can be used by architects and engineers, as well as by school boards, principals, administrators, parents and others.  It's written in nontechnical language, and, mainly, what it does is it guides you through a process.  If you're wanting to get a very efficient school, it guides you through a process of looking at the various building blocks that I mentioned earlier and seeing how you can incorporate them.  And it does that – it gives you lists of questions that you can ask; it doesn't necessarily tell you what your answer ought to be, but gives you a list of questions that you can ask in each stage of the design and construction process, to ensure that you're getting the best building that you can get, that meets your criteria.


And then, of course, there's information from the Collaborative for High Performance Schools.  There's a wealth of information that they have, otherwise known as CHPS, and their website can direct you to a lot of material that can help set a yardstick and provide a standard for how you might want to design a new school.  We haven't used that as much in Kentucky as they have in some other states.


Next, now the net-zero concept would be the next step above just high-performance schools, and the questions that you might want to ask yourself is, “Can we create a building that consumes a minimal amount of energy, and then could we offset that amount that's being used by allowing it produce clean energy?”  Then we're going to give you some examples of how some of that can be done.  The Kentucky Department of Education defines net-zero as a facility that, although connected to the power grid, would produce as much energy as it would use annually.  And this means, on average, it generates enough energy to meet its annual energy demands.


And the key to being able to do this is you can make any building a net-zero building if you want to spend enough money and put enough PV panels or wind turbines or other sources of energy up, but what we want to do, because those sources tend to be more expensive, is we want to, first, be as efficient as we can be and then make up the difference with an on-site renewable energy source.  And one of the things we're promoted in Kentucky right now really is Net-Zero ready, and that's defined as a building that is designed with components and building strategies integrated into the design process to achieve state-of-the-art energy efficiency.  And the Department of Education, our department of education, defines that as operation at or below 20 kBtus per square foot per year, with hardware and engineering in place to readily accept renewable energy installations at a later date.


Now the kBtus per square foot per year is an energy utilization index; a school – typical school in Kentucky, if it was a new school built to code, would be around 72 to 74 kBtus.  The schools that we're designing right now, the advanced schools that are being designed, with the intent that they'll be Net-Zero ready, are getting down into the level of 20 kBtus per square foot per year.  So they're using about a fourth of the energy that a typical new school built – simply built to code would use.  And right now, in Kentucky, there are – Department of Education has tabulated 14 Net-Zero ready schools that are either completed or they're underway, the building process is initiated.


Next slide.  An important part of being able to get a school that is either Net-Zero ready or net-zero is to use an integrated design team, and that's where the owner's needs set the design criteria for the team, that is the design professionals, architects, and engineers, but you need to also look at a process where you're involving school administrators, school facility staff, actually, teachers, students, educators, the community to see what it is you want in your new building, what kind of a building do you need.


And in looking at net zero, you need to look at a couple different factors, probably.  It's been defined different ways.  One is to look at the amount of energy that you use on site versus how much you generate on site.  The other is to look at the source energy, how much energy is required to generate the energy that you actually use on site versus what you can generate on site.  And then the other's – the last one would be cost: some people look at is it net-zero from a cost standpoint.  That is, by the time I pay my utility bill and I look at the offsets for what I might sell back to the utility, am I at zero or below in terms of an actual bill?


Next.  In construction, as I mentioned earlier, building commissioning is a key element of the construction process, and it's the way that the owner can be assured that the things that need to be done in the construction process are, in fact, done, because the commissioning agent is the agent of the owner.  And it's, in fact, so important that it is a requirement for LEED certification to commission buildings.  And what I would recommend is that you commission all the key components of a building – that would include HVAC, lighting, maybe the IT system, and I would definitely commission the building envelope because that's an area where, if you make a mistake, it can be very costly to try to fix.  And those are a couple of the items that you need to look at in terms of commissioning.


I mentioned school operation.  Next slide.  One of the things that we've found in Kentucky is that, in terms of operation – next slide – in terms of operation, that it is critical to have – next – that it's critical to have top-down leadership and support.  Next.  The top-down leadership is extremely important if you're going to have good operation in a school, and it needs to involve all building occupants – the operations and maintenance staff, as we've historically looked at it, are key people, but so are the fiscal personnel – the folks who pay the bills – the parents, the community, the students, the teachers.  Everybody who goes into that building is going to have an impact on its energy consumption, and because of that impact, they all need to understand and appreciate how the building – how you need to interact with the building in order to maximize your potential.


Next.  A couple of school districts that we'll mention.  Kenton County School District, because they've got a strong program for building energy-efficient schools and a very strong program of energy management and a strong program of involving students, faculty and staff in the building itself, has achieved some pretty good goals.  They've been recognized by EPA as an ENERGY STAR leader for increasing the energy efficiency of its entire portfolio of buildings by 20 percent.  They saved more than $1 million in operational costs since the district's first high-performance school opened in 2005.  11 of their 18 buildings, district-wide, are ENERGY STAR school facilities, and energy management is a critical component of the district's mission and vision to prepare students for the global workplace and market.  They've got a program where they work with students, and it's created in partnership with the National Energy Education Development Project, and that group goes in with curriculum materials, with science kits, like two lists of activities, and they help form student teams in the schools to look at energy in the school.


And the other thing that Kenton County is doing is they're getting a comprehensive web application software that's being developed to allow them to control the building, monitor the building, look at building consumption in interval – on interval data basis, where they can look at it every 15 minutes and see what the consumption of a particular building is.  If consumption appears to spike, they've got the ability to pick up the phone, call the on-site facility people in the building to say, you know, “What's going on?  What's different?  What's changed?” and I'll give you some numbers later on what that's meant to them in terms of costs.


One of the schools that was designed to be Net-Zero ready in Kenton County is Turkey Foot Middle School.  It was built in 2010.  It's about 133,000 square feet.  They completed the PV installation on it in April 2012.  They had two components to the PV: part of it was roof mounted; the other part was mounted – shade structures in a parking lot.  And it's 443 kilowatt solar array.  And before they had put solar up, their energy utilization index was 25 kBtus per square foot per year.  After the solar is accounted for, they're down to 13 kBtus per square foot per year.  And that's pretty good performance because I mentioned, earlier, that a typical school in Kentucky is going to use, that if it's a new school to built to code, around 72 to 74 kBtus.  So that's a pretty significant improvement.


Now, they're not able to use more solar at this particular campus because of size constraints, but if they could, they would like to put more solar up, but they just don't have the room to do it.  Turkey Foot was built on the site of a previous school, Turkey Foot Middle School, and this – next slide – this next slide compares the old Turkey Foot school to the new school, and the new school is about 200 percent larger, so it's about twice as big as the old school.  But its annual energy costs are 60 percent lower, and its energy utilization index is actually 82 percent lower.  So it's using – and that's accounts for an annual savings of over $56,000, compared to the old school.  So here you have a building that's twice as large, has an enrollment near a thousand kids, and is using, in essence, on a square foot basis, about one-fourth of what the other school was using.


Now for net-zero energy schools – next – I've got a picture of Richardsville Elementary, which has been acknowledged as the country's first K through 12 public school that is – that has reached the net-zero level.  And this building is 72,000 square feet.  I'm not sure why I put a picture of it at night instead of with the sunshine on it, but we did that.  It uses 75 percent less energy than the average school and produces as much clean energy as it consumes by converting solar power to electricity.  It has a 349 kilowatt solar power array.


And here's a – next please – on the left is a picture of the inside cafeteria area of the school, and some people are impressed that, in Kentucky, we put basketball goals in the cafeteria.  But the cost of the school was $15.2 million with the solar array and $12.4 million without the solar array.  On the right, you'll see a picture of the – some of the PV.  It's – this is thin film photovoltaic, that was used on the roof section, and you see, also, in the background, some clerestory windows that are used to bring in daylighting into some hallway areas.  And also, there, you see an installation of a solar tube type solar collector that catches the sun's rays, sends that down into the classroom into a diffuser and lights the classroom, and it gives you very good quality day-lit classroom.


Next.  Now Richardsville Elementary is in registration as a LEED Gold School.  It was constructed at a cost equal to a conventional school.  The year it was built, the Kentucky Department of Education's guidelines for new schools was about $208, and they do around like a 10 percent overrun, so this school was in – within the criteria that the Kentucky Department of Education has for construction of schools across the state.  This school also has student energy teams that have done things like analyze the school's plug-in devices and they've got a recycling program – the students monitor what goes on with that.  They've got a weather station that's part of a outdoor classroom, and that helps students monitor the solar panel efficiency.  So students get involved in looking at these schools and looking at what it is that the schools can do and how they function.


Next.  The strategies that've been used for these schools are – number one is a high-performance building envelope, and what we're using in Kentucky right now, for – most of the time, for the high-performance building envelope, is ICF, or insulated concrete form, wall coupled with a panelized roof that goes up to about an R40.  Active daylighting is important.  We have, throughout most of the state, excellent geothermal resources, so geothermal HVACs is a key component of keeping costs and energy consumption down.  Adequate monitoring controls on the building so the building can be monitored as to where energy's used, how it's being used, when it's being used, and school energy managers have the ability to control that.  A dedicated outside air system with energy recovery and CO2 sensors, and Bob mentioned the CO2 sensors – there's a system out on the market that runs a plastic line to each classroom, each space in the building, and it pulls from that space air out of the room, measures the CO2 content, and if CO2 levels start to rise, then ventilation is automatically added to the room with the outside air system.  And the outside air system has an energy recovery wheel on it so that you're not losing heat if you don't want to lose the heat.


Alternative renewable energy source is an important element.  There are green kitchen strategies; one of the things that's being done is the schools are going kind of doing away with fryers and going to economy ovens or going to induction heating plates.  What this allows them to do is to downsize the vent hoods and by doing that, by removing the class one vent hoods not only are you saving a lot of energy that is just running those, but you're saving a lot of energy because it's not pulling the conditioned air outside the building.  Operations and maintenance plans are important; we're using, in some of these buildings, wireless computer technologies, meaning that you don't have to plug up the computer.  Richardsville Elementary, for instance, had planned to have a computer room in the building, as they do in a lot of other of their buildings, that have a computer classroom, but by going to laptops that are put on a cart and recharged on the cart, they simply move the cart to an existing classroom where they kids are, and they save the cost of having to put in a new computer classroom, and that's a significant savings.


Kentucky's worked with an energy education collaborative in recent years, and it originally started with the money we got through the stimulus act, but it's a partnership between our agency, School Energy Managers Project that's operated by the Kentucky School Boards Association, the National Energy Education Development Project that I mentioned earlier, and a program called “Kentucky Green and Healthy Schools,” which is operated by the Kentucky Environmental Education Council.  And this provides sustainable solutions to Kentucky's K through 12 schools, and it reduces operational costs through energy efficiency initiative and supporting student environmental learning.  School Energy Managers Project, that I mentioned, operated by the Kentucky School Boards Association, helps pay part of the cost for a school energy manager and then helps train those folks into efficient management practices.  One of the things we use is the ENERGY STAR seven-step energy management guidelines, and that's available on ENERGY STAR's website.  And it starts out with make a commitment part, the part that gets – getting support from the highest levels.


Next slide, please.  The school energy – there's a map that shows where school energy managers are located in Kentucky.  We currently have 31 energy managers serving 68 districts and then another 2 management positions pending that will serve another 9 districts.  So we've got 174 districts in 124 counties, so we haven't covered them all yet, but we've got the majority of the state covered.  The Kentucky NEED Project – next slide – involves kids; it's a 30-year-old – NEED's a 30-year-old nonprofit that operates on a national level.  Their services are free to schools.  They find their dollar somewhere else, from folks like us or other folks.  The picture here is a picture of Kentucky's – in the center is Kentucky's First Lady, Jane Beshear, who has gotten very involved in the schools program that we have and in recognizing schools that have earned the ENERGY STAR.  So that's been a very positive aspect, to have governor's wife take a personal interest to go visit schools.


Next.  Green and Healthy Schools is another program that I mentioned of the Environmental Education Council, and it's one where students can look at nine different inventory areas, including energy and water and solid waste, and then can do products to improve the school's performance in those nine different areas and get recognition for that.


Next.  Kentucky's accomplishments.  Just real quickly, is have a 70 percent increase in ENERGY STAR schools in less than 3 years.  We're – we think we rank, right now, fifth nationally, in the percentage of schools ranked ENERGY STAR.  We've got 8 schools that have a near-perfect 99 score and 10 schools that have the 100 score.  And then addition to that, out of four nationwide – four school districts, nationwide, to get ENERGY STAR parter of the year awards, two of those schools were in Kentucky, and we're proud of that too.  12 districts have been recognized as ENERGY STAR leaders for portfolio-wide energy efficiency improvements that were 10, 20, or 30 percent.


Next slide.  I think the message that I would have to people is you can do the same thing that we're doing.  It's not insurmountable.  It doesn't necessarily have to cost more money.  If you look at what's been done, a life-cycle cost is always a good payback.  It is always cheaper to build the high-quality, well-designed building than it is to build the standard building.  What we see in Kentucky is that building a building to code is building the worst building you can legally build.  I recommend that you design – challenge your design team; efficiency does not have to cost more.  Do a design charette; get people together, know what it is you want, meet everybody's needs as best you can, and balancing competing goals.  And don't be afraid to set ambitious goals for what it is that you want to do.  And then, of course, I think it's critically important to do building commissioning as part of that process.


Next.  And that wraps up what I have.

Erin:
Great.  Thank you so much.  So with the time that we have left, we'll get into the question and answer session.  Let me just open up the questions right now.  And we will get to as many questions as time allows, just so, you know, I know we have a slightly more limited time left.  So the first question, it looks like, is: “Does the new LED technology in places like Home Depot replace incandescents, rather than CFLs?”

Bob Hendron:
Yeah, so this is Bob.  We didn't talk a lot about LEDs in the AERG except in a couple of the most common applications, but LED technology is continuing to get better and better, and there are a lot more really good applications now than, probably, even, than we talk about in the AERG.  So, yeah, we didn't analyze a lot of them to compare the economics beyond a couple applications, but, certainly, I would agree that LED technology's becoming a really good option in many, many lighting applications.

Erin:
Great, thank you.  Okay, the next question: “What is the best way to quantify the reduced maintenance cost?”

Bob Hendron:
So Greg has a comment on this as well, and in our analysis, it is – it can be very difficult to actually quantify that cost, and some people argue, “Well, if it's the custodian, he's paid anyway to do so – why does it matter?”  Well, you know, he could be spending that time on something else, and we – anybody's time is worth money.  So we do think that it's important to quantify the time spent by a custodian, you know, doing cleaning or repairs or whatever on a system.


It tends to be straightforward for lighting.  There's good enough data about how much it costs to relamp a building, and we know pretty well how to calculate lifetime for lamps.  So relamping cost tends to be a pretty easy one to calculate.  It gets more difficult if we're talking about HVAC equipment or motors and, you know, if it doesn't run as hot, how much more likely is it – or how much less likely is it to break down.  Well, that's a tricky thing to quantify.  And so it's not always easy to do – lighting's the easiest one to do – but it is something to try to take a shot at.


There are also measures that add to operations and maintenance costs, and just to be fair, so if we're adding controls, like say we're adding occupancy sensors or photosensors to a building, well, those need to be calibrated once in a while.  Some – you know, sometimes, they're – they get broken or it gets blocked, the line of sight gets blocked or something else.  So, you know, some measures could add a little bit to the maintenance cost and it could go in the other direction as well.


There – I think there are some studies out there that give some guidelines on it, but it is a challenging thing to quantify yet is often large enough that it's of the same order of magnitude as energy savings and really shouldn't be neglected.

Erin:
Okay, this next – oh, go ahead, Greg.

Greg Guess:
I saw one where someone was asking about case studies on building built pre-1970.  I don't know.  Bob may have some.  We got several in Kentucky; one of them that stands out in my mind is a school in Scott County, Kentucky, that was built in 1927 and it was renovated in '88, and then in 2010, they went through a retrofit with – where they changed out T12 bulbs to the T8 bulbs and they did LED lighting in both the gym and the cafeteria.  And they scored an ENERGY STAR score of 90.  And that's – their energy manager for the district credits a lot of that not just to the change outs that they did but because students and staff behavior changed when they educated them as to what was being done in the school.

Bob Hendron:
Yeah, I'm afraid I actually don't know the answer in terms of our – the case studies in our AERG.  We didn't include the year of construction.  At least a couple of them that I was able to find numbers were built after 1970.  So the economics, for older buildings, the economics can get better, but perhaps the target is probably more difficult to get it to a given level of efficiency at the end.  But there are a lot of other resources out there that have a lot of case studies that go before 1970, I'm sure.

Greg Guess:
Yeah.  There was another question on here about the schools as a learning lab and where there might be resource materials for that, and the – we really rely on the National Energy Education Development Project for that kind of material for the schools and for ideas about what kids can do.  And then the second part of that question was, “Do facility managers get actively involved?”  And they do, very much so.  In fact, they're – they now see themselves as educators as well as facility managers and people that are responsible for a facility.  So that was a kind of a surprising development for me because I thought that, when we started getting students involved, the – that the maintenance and operations folks would take offense to somebody kind of being in their backyard, but they have really jumped into the program, and they're willing to become teachers to these kids also.

Erin:
Great, thanks.  There's another question: “Is it possible to get a list of those ten schools that have made it to net-zero?”

Bob Hendron:
The source of that, I – what I – and it may be much more than ten in reality, but the ten I was referring to was ten that were verified by the New Buildings Institute in a study – I don't know if I want to read the URLs exactly, but the name – the title of it's Getting to Zero 2012 Status Update, and then it goes on from there, if you want to search for that.  It's a document by New Buildings Institute, and you can find it on their website, where they do some sort of independent verification of buildings that have claimed to be net-zero, and I think ten is, at that time, how many they were able to verify on the K to 12 schools side.

Greg Guess:
Yeah.  I don't have a source for that, but I can tell you that Richardsville, in this last fall, got a check from their electricity supplier – that's Warren Rural Electric that's serving, in turn by TVA – but they got a check for $37,000, and they paid zero for electricity, but they made $37,000 on what they generated.  So –

Bob Hendron:
And that number, it could be changing quickly.  That could be, you know, there's a lot happening in this area, and it wouldn't shock me if there's many, many more than ten, you know, there's ten in Kentucky and, yeah.

Erin:
So, Greg, it looks like there's a question specific to the Turkey Foot example: “The energy costs and savings, were these savings in electricity only or total utility?”  Do you know the answer to that one?

Greg Guess:
Electricity only.  There is no natural gas in the school.

Erin:
Okay.  And let's see if there's some others.  Do you know “Is the gym that you showed, is that being doubled as a lunchroom or is it for decorative purposes?”

Greg Guess:
No.  Actually, what they've – the second one I showed is actually the cafeteria, and the cafeteria is striped off to play basketball on when they move the tables and benches and stuff to the side.  They do have a gym right adjacent to that, and between the two, they have an open stage so that they got an area for performances that's raised slightly, but that's – and their – what's interesting to note is that these two large areas, the gym and the cafeteria, are in the interior part of the school.  They're not like you would typically see a gym stuck on the outside of the school because the interior part of the school is the part where you would have the least exposure to the outside, so it's much more energy efficient to locate it that way.

Erin:
Okay.  And this question may be for either of you, I think: “Which energy analysis tools did you use to model your new schools?  And were the models accurate based on any actual post-construction M&V?”

Bob Hendron:
I assume that that's referring to the analysis of – by “new schools,” but referring to the post-retrofit, the analysis of energy savings potential.  I'm not certain, but just to clarify that, we did our analysis – we have case studies of actual buildings, and then we did some modeling of a hypothetical typical building, using DOE's commercial reference buildings, and we used the high school case, the pre-1980s version.  And that was to try to make sure we had just a real – you know, something that's confirmed to be really representative of an average kind of high school and to try to give kind of a fair evaluation of a bunch of different measures and how much energy they would save.  So because it was hypothetical, there's obviously no validation of the savings.  But that was the basis of our coming up with those percentage savings numbers that I showed.


And it was – I'm sorry – it was EnergyPlus is the tool, to hit that one.

Erin:
Okay.  Great.  Well, it looks like that's all the time we have today for our question and answer session.  I'd like to thank again our speakers Bob and Greg for their time today; they both did an excellent job with the presentations and then an extra thank you to Molly at the Department of Energy.  We will be posting the presentation slides and audio on the Department of Energy Technical Assistance Program Solution Center webpage, and that's where you can also apply for direct one-on-one assistance if you decide to.  And with that, this concludes today's webinar.  Thank you so much for attending and have a great day.

[End of Audio]


Page 1 of 30

