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Amy Hollander, Operator, Ethan MacCormick

Operator:
The broadcast is now starting.  All attendees are in listen-only mode.

Amy Hollander:
Good afternoon.  I am Amy Hollander with the National Renewable Energy Laboratories.  Welcome to today’s webinar, sponsored by the U.S. Department of Energy.  I’d like to begin by thanking all of you on the phone for joining us this afternoon.  We are broadcasting from DOE’s National Renewable Energy Laboratory’s brand new, state of the art research support facility in Golden, Colorado.  
Our presentation today is designed to assist the SERC grantees, the Sustainable Energy Resources for Consumers Grant grantees, and the DOE project officers.  The webinars are intended to inform SERC grantees and project officers how to identify proper quality, functionality, and long term durability of the SERC insulation.  We’re going to give participants a few more minutes to call in and log on, so while you wait, we’ll go over some logistics, and then we’ll delve in today’s topics.  First of all, in case anyone is curious, today’s presentation will be posted online.  You’ll be receiving a link to the presentation via email after it is complete.  For now, you’ll have two options on how you can hear today’s webinar.  
In the upper right corner of your screen, there is an audio ping.  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.  If you have questions during the presentation, please go to the questions pane in the box showing on your screen.  There you can type in any questions you may have during the course of the webinar.  
We will then strive to address your questions during the question and answer segment at the end of the presentation, and with that, I’d like to introduce today’s speaker.  First, we’ll be hearing from Ethan MacCormick.  Mr. MacCormick is the vice president of Energy Business Services for Performance Systems Development, which is also an NREL contractor.  Mr. MacCormick has a 28 year background as a builder, software developer, and energy professional in the building performance industry.  He is a certified HERS rater, a RESNET trainer, and holds three BPI certifications.  He is also an expert energy modeler and contributed to the development of the TREAT energy audit software.  Again, thank you all for being here today and with that, I will turn it over to Ethan MacCormick.
Ethan MacCormick:
Thank you, Amy.
Amy Hollander:
Go ahead, Ethan.
Ethan MacCormick:
Welcome, everybody.  Can you hear me fine?  
Deb Lastowka:
Yeah, we can hear you.
Ethan MacCormick:
Good morning.  Today our focus is going to be on on-demand, sometimes known as tankless water heaters, sometimes known as instantaneous water heaters, and for those grantees who’ve installed them, you may have a few different vendors, but the characteristics are pretty much similar across the product lines when we’re dealing with efficient, on-demand water heaters, so what I would like to do is start off with a quick overview of the technology.  Most of you will have already evaluated this technology and have picked vendors for the installations you’ve done, and then we’ll spend more time on the specific checklist items that we need to evaluate in the field and so basic, instantaneous, gas water heaters.  We’re gonna find two types, and I’m expecting that most of you will have been installing gas water heaters either installed using natural gas or propane.  
These are probably more likely than electric in the field, but if you are dealing with electric, there may be specific cases for that, so on the left here, we have a pretty classic example of direct vented instantaneous water heater, and by direct vent, we mean that it is sealed combustion, that it takes air from the outside and delivers air that combusts and gas is directed back to the outside, so it does not use any of the air in the space that it’s located in.  It does not – and it doesn’t put any flue gases into that space.  You can see in the picture on the left the unit on the inside of the building and also the vent on the outside as well as basic controls.  On the right, we have a similarly sealed combustion direct vent, but it is a condensing.  
Condensing means that it extracts more heat out of the flue gases and leaves behind liquid water that drains out and needs to have a condensate lane, condensate drain, and that is a higher efficiency, generally.  The unit on the left is typically going to be in the 82 percent to 84 percent efficiency range.  The one on the right is typically gonna be 90 percent to 95 percent, at the very high end, and that just means that they each use a higher percentage – they use a fairly high percentage of the energy available in the fuel and put it into the water, so a typical tank, a standalone tank, is in the 50 to 60 percent efficient range.  These are 85 to 95 percent efficient range.  
This is an instantaneous electric water heater.  More commonly, you will find them as used in the example on the right, which is a point-of-use, basically under a sink or something.  Sometimes you’ll have it whole house, depending on your electric costs in a given area.  It may be a cost-effective solution.  These all work similarly, which is that a heating element comes on when there’s a demand for – there’s water flowing through the unit.  We’re going to talk a little bit about the consequences of the flow rate through a unit later on.  
Here’s the basic technology.  Water flows in.  You can see on this cold water in diagram there, it goes through a flow sensor.  This happens of course when you turn on the water at the tap, so somebody turns the water on the tap – water is flowing through the unit.  
The flow sensor detects that there is flow.  It causes the burner to come on.  It heats up the water quite quickly.  The notable issue there and it’s worth noting – this would be a good question in a customer survey or in a customer question session on site, would be determining whether they’re having any issues with the water warming up fast enough.  If there’s not enough flow, then sometimes the heat will not be kicked on.  
The idea is there is almost no volume in this.  Sometimes we think of there as being up to a gallon of water in here as opposed to 30 to 50 gallons in a typical residential water heater.  On the other hand, sometimes there’s much less than a gallon of water and so the primary benefit this has, is that all the heat that goes in there goes into the water and none is sitting around, waiting, and then leeching out through the side walls of the water heater, so this – what we call standby losses are eliminated.  This picture is the basic structure of an electric instantaneous or an electric on-demand water heater.  The picture on the right is just to remind you that this is like heating up – if any of you have ever heated up tea water in a cup using one of these little electric resistance coils, that’s the basic technology.

The resistant coil comes on as needed to heat the water, so some of the – we are hoping that in almost all cases – I’m kind of expecting it.  I don't know what the grantees are installing in the homes, but we are hoping that they are all direct vented as much as possible, which is to say outside air in for combustion and then the flue gas is going directly to the outside.  The picture on the left shows separate air intake and flue vent, the picture to the right or in the middle of the slide shows concentric venting that one – the flue gases go on the outside or go through the inner vent pipe and then the outside air comes from the outside, goes on the outside concentric pipe.  
One of the values this has is that the air coming in essentially acts as an insulator and allows fairly low clearance between the combustion gases and the framing or the structure that it passes through, so basic thing, a quick summary of this – it is usually small, which means we get to fit it into small spaces.  If you’re replacing a 50 gallon tank, it’ll take up much less space.  It is almost always on a wall, mounted on a wall.  Endless supply of hot water as long as you have enough capacity in that unit to deliver.  If you have three jacuzzis operating simultaneously, which I’d be surprised if the grantees are installing in houses with three jacuzzis, you may in fact not be able to keep up with that but the solution is to add extra water heaters.  
You have the choice of it being a central water heater or , occasionally – and we can talk about this later – a point of use.  There may be a reason to have it at a very specific spot and not heating the entire house.  When usage in the house is low, this is a very useful tool, a very useful heating system because there isn’t a lot of water sitting around, being unused and giving off all that energy to the surrounding air.  Typically we talk about conventional storage water heaters as lasting 10 to 15 years and it is expected, with proper maintenance that these tankless water heaters last 20 years and more, so your mileage may vary.  

A significant issue, and this is something that we’d asked people to look at in the field – make sure that the same gas line that was running to the old unit is not running to this unit, that it’s been upsized, and I’ve got some numbers coming up to describe what some of the differences would be, because they put out a lot more energy in a hurry into the water.  You want somebody who’s had some experience putting these in to install them and somebody to service them, so this is the checklist as you have it.  The checklist is available as an Excel spreadsheet.  This is a basic overview of it all.  

At the top is basic administrative information, the project information, and then down in the green areas we have the specific technical points and details one’s looking for in the house.  We’re gonna look at these section by section in order to understand this.  Now, you could fill this out electronically or you could take a paper copy into the field or something and fill it out.  I don't know what the guidance is on that, but it fits fairly nicely on a sheet of paper, so our first item is basic project information, so this is obviously – I hope this is straightforward, that you’d record property address, manufacturer, and model number.  All these things are available on the nameplate information on the side of every unit, every unit that I’ve seen, in any case.  

It’s pretty straightforward.  Manufacturer and model number and fuel type, and a detail – and I’ll repeat this later, is that if we have natural gas or propane, it’s vital that the correct unit be installed.  I’m not aware of any field modifiable, convertible versions that you’d buy for either propane or natural gas, so if you have a municipal or a local supply of natural gas, you’d need that, and if you are in a remote place and need propane or have a propane tank attached to the house that’s supplying it, that the unit needs to be for that.  Then there’s a question about point of use or whole house.  I would say if you choose point of use on this, there should be an explanation, so make sure that you use information on the side there to explain why the point of use – where it’s located because that’s a distinct difference from most hot water installations.
Capacity is in BTU’s per hour and we’ll look at a slide in a moment about this, but the typical BTU’s per hour in a standalone gas water heater storage type is going to be in the 30,000 to 40,000 BTU’s per hour.  A typical electric storage water heater is going to be in the range of 12,000 to 18,000 BTU’s per hour.  It’s a smaller amount.  These units typically are from 120,000, which is quite a bit more, to 200,000, somewhere in that range – a lot more BTUs per hour, a lot more energy goes into the water faster, so write down the capacity and BTU’s per hour, who’s doing the inspection, the date it was inspected, and then a hot water temperature set point.  Most of these have a digital readout that you can toggle through.  

Later on we’ll talk about the owner’s manuals and their location on the unit and where they need to be stored, but you can open up this owner’s manual and figure out how to toggle through the digital display and verify what the setting is.  Now, I would suggest writing that down there, but we’re also encouraging people to take a meat thermometer or some thermometer and actually measure tap temperatures.  This is a useful diagnostic test, and it’s pretty low tech.  Then the hot water flow rate, you’re unlikely to measure this, but this’ll be on the nameplate information as well.  
Most of this is nameplate information you’re just writing down.  The picture down below is an example of whole house, where there was high use in this particular house.  I would not expect a lot of the SERC grantees to be using multiple on-demand water heaters.  This is a fairly high end house with probably a hot tub or something crazy like that. This is my reminder here:  this particularly unit is labeled for LP gas.  LP is liquid petroleum.  It’s propane, so this particular unit better not be hooked up to a municipal natural gas supply.  
This has to do with efficiency, it has to do with general operation, and it also has to do with health and safety.  If you have a combustion appliance designed for natural gas hooked up to LP, you have high carbon monoxide and it affects the efficiency.  If you have vice versa, something designed for propane hooked up to natural gas, it’s a health issue because of carbon monoxide production. So just to verify, if there’s a natural gas meter, essentially, hooked up to the house, then you’re going to be looking for a natural gas appliance and if there’s a propane tank either buried outside or visible outside with a regulator either at the house or on the tank, then you will want to be looking for a propane configured unit.  

Okay, so here we are looking at a specific checklist item.  This is a section for general details.  Here I am reminding you that we have 190,000 BTU’s per hour.  It’s a very typical size for an on-demand water heater and instantaneous water heater, and something in the 40,000 BTU’s per hour is typical for a storage water heater.  I also like this comparison because we’ve got shiny and new and high tech over on the left and on the right we have the sort of thing that we want to have fixed.  The tank wrap – there’s an indication that somebody thought there was an inefficiency in that system and the incorrectly sloping vent is a health and safety issue, both of which we’re going to remedy, but the factor here I’m particularly interested in is pointing out the gas supply has to be a fair amount bigger for the unit on the left than it does on the right.
That means that if there’s half inch pipe, there’s likelihood, and this is all spec’d in owner’s manuals on this, but there’s a likelihood you need to upsize to three quarter inch pipe going to it or sometimes even higher.  Notice the checklist.  The first two items are mutually exclusive.  We have – the first one is installed system is the only source of hot water in the home, and the second one is installed system is in addition to an existing hot water system, so we would expect notes next to the second one because there’s probably some extenuating service for it.  

A reminder about all these checklist items, they all have a yes, a no, and a not applicable choice in them, so there will be times when you can just say, not applicable, yes or no, and just checkmark in those.  A hot water system being replaced is what was the original system and typically you’re going to replace electric with electric or natural gas with natural gas or propane with propane, although depending on the fuel rates in your area, it may be that if you have natural gas in your area and you have electric water heat to begin with, that will be a fuel switching opportunity.  It’s a fairly common way to go if you have it available.  

Then here’s a checklist that the original has been removed and everything’s been tidied up, so you’re going to have potentially electric connections.  If you’re switching out the unit, an electric unit is gonna usually have typically higher amperage, heavier wire running to it and then you would be running to one of these instantaneous natural gas, which will use much lower amperage, so you may be running an entirely separate service in this case.  Installation is consistent with manufacturer’s instructions.  This is a detail that’s getting familiar and if the individual SERC grantees are familiar with a specific product, then I would recommend that the field representatives who are going to go out and inspect these, acquaint themselves with the manufacturer’s information on that.  You’re not going to be looking at every detail.  You’re gonna be looking to make sure basics are in place.
On the other hand, one of our requirements is that the manual – the customer manual – be handy or either attached to or right next to the equipment installed, and if that’s the case, then you can skim through and see if there are any odd items.  City Inspections – I would say in some cases this is not applicable.  If there’s not been an inspection or a permit pulled, then this would be not applicable.  If there has been a permit pulled or if there’s a requirement in your agency that a permit be pulled, then this would be something you’d need to hunt down.  There’s also a suggestion or expectation that some copy of the permit is attached to the unit.
I wouldn’t be surprised if that doesn’t happen very often, so you may have to hunt this down if it’s required.  Whoops, just jumped ahead there.  This is some technical details here.  We want all system components to be new.  Now, typically this will not tie in, and we’ve got some pictures of old venting that we wouldn’t wanna tie into, coming up, but typically these systems are specific.  They need new valves; they come with valves; they come with or have a strongly recommended venting system, all of which you could be getting new, so this is fairly straightforward.  
The outflow water temperature been checked to ensure appropriate safe operating water temperature.  You’ve got over on the right – and I have a picture of a meat thermometer, basically, one of our most convenient ways to check temperature, so that is a worthy thing to do, run the water until it gets hot at a, usually, remote tap.  A close tap will tell you the highest temperature that it’s gonna come in.  The remote tap will see the lowest temperature because you lose heat through the pipes, and if it’s much above 120, it’s a possible risk, so 120 to 125 range is generally the delivered temperature that we’re comfortable with, and it’s comfortable for most people, so I encourage you to check on that, make sure that it is not up in the 140 plus range, because that’s pretty extreme.
Now, most of these units come factory set at 120 to 122.  That’s typical from what I’ve seen, so they come preset at a temperature that most people would be happy with.  This does not behave the way most storage water heaters are, where there tends to be an inclination to set the temperature higher because as it runs out, it doesn’t recover very fast, and people want hotter temperatures so they can maintain temperature as the warm water is replaced with cold water.  That is not the case with the on-demand.  They behave very differently in that regard so the temperature that you get out is pretty much the temperature you always get out, and there isn’t as much user inclination to raise the temperature.

System is located where it’s easily accessible.  There’s a maintenance issue and needs clearance as specified by the manufacturer.  Most of these modern units allow very low clearance so they can fit into small spaces, but things like clearance above for combustion.  Sometimes they need at least a foot or a few feet above and below.  That’s fairly typical.  

That’s something to verify.  If you have any doubts, verify by looking in the manual.  Temperature and pressure valves are installed per manufacturer’s recommendations and/or code.  You can see right over here, this is a very typical installation.  On most standard tank water heaters, you have a separate pressure and temperature relief valve hookup on the tank.  These are generally spec’d to be attached essentially to the outside, the hot water output, and those should run down to the floor.  Sometimes they can run to a drain, but they basically run to within a few inches of the floor.  That’s so that if they blow off, they don’t scald anyone, and we’re concerned about scalding small children too.

For non-electric units, venting is consistent with manufacturer’s recommendations, you’re gonna look at it and you’re gonna see that it’s a specific, more advanced looking vent than you’d see in most water heaters, so that should stand out as being different and it should – some of the things that we’re interested in is that clearance is on the outside so it’s not running into an enclosed porch or it is not in contact with combustibles.  Any building components disturbed due to system installation have been restored to previous condition.  I’ll leave that to your best judgment.  It’s sometimes hard when following up, doing quality assurance visits to determine what previous condition is, and penetrations to building shell, which would be the venting and possibly the gas line have been sealed and fire resistance maintained, so maybe you need some fire caulk going through the hole to plug any holes that have been generated.  

Here is a picture on the left.  It’s an example of bad venting.  Now, that is actually an instantaneous water heater.  It is not a highly efficient instantaneous water heater, so none of you guys I think will be installing this type; it has a standing pilot, and it’s a natural draft, and you can see the vent above is funky.  Now, I hope that’s the term that we would use.  It’s actually got cloth duct tape on it, which is a no-no.  

On the right, we see an original equipment manufacturer’s venting for an instantaneous water heater.  You can see the concentric – the flue is on the inside and the outer ring is the combustion air that goes in, so that’s the air intake.  The fact that it is stainless steel is likely to mean that it is non-condensing.  It is lower efficiency, so it’s around 82 to 85 percent efficient.  If that was all plastic, that would likely be condensing, and certainly if the interior pipe was plastic, then it would be a condensing, high efficiency, 90 to 95 percent efficient.  

This is a case of inadequate clearance.  Now, this manufacturer I believe requires above it at least two inches to any non-combustibles.  Now this fiberglass is considered a non-combustible but we would need at least two inches, and many of them are 6 to 12 inches required to any combustibles, so this would not meet the clearance requirement right there, so please say no on that checklist item and make a note.  Here’s some more.  These are plumbing requirements and the system plumbing itself, so no leaks in the system plumbing.  

You’re gonna just look to make sure there are no drips.  Sometimes it’s a little hard to see a very slow leak, and quite honestly, most plumbers have verified tightness before the system is commissioned, so that shouldn’t be a problem.  Pressure reducing valves are installed where cold water inlet pressures exceed maximum allowable by manufacturer.  This is something that’s usually done for the whole house rather than the individual unit, so you’ll find at the service entrance for the water system a reducing valve, and that usually brings it down from into the 40 to 60 pounds per square inch range if you have some very high municipal water pressure.
Wells and well pumps generally are not going to be too high pressured for any of these units.  Sometimes you have municipal supplies that come in under high PSI and something, and they often need to be reduced.  They need to be reduced just to make showers work well and everything too.  Potable water piping is copper, stainless steel, or PEX.  I’ve never seen stainless steel in my life in this context but that would be very nice.  

PEX, the picture in the lower right there, is an example of PEX tubing.  That’s cross-linked polyethylene and at this point it is considered quite a safe, affordable, low resistance piping system, which has a lot of fans.  Those are these compression rings that are on there and that’s mentioned, that they’re PEX connections made with compression fittings, so those are crimped connections actually right there, and that should also qualify.  Piping runs are adequately and appropriately supported.  The picture in the middle, not a lot to see there actually, but there’s very little.  We’ve got vertical runs and horizontal there that are not well supported.
The supports we’re expecting are little clamps that every couple of feet or every few joists for copper and similarly for PEX, or there are these plastic J shaped supports that you’ll see a lot of plumbers use, and those hang from the side of framing and hold the thing in place.  We don’t want it rattling around.  It becomes a maintenance issue if just the action of turning on and off water can create a water hammer effect and actually weaken joints if pipes are allowed to bang around and aren’t well supported.  Make your judgment on what well supported is.

The picture in the middle also shows an inadequately – not a taped or not a sealed installation system, so it needs to want – in almost all cases we want corners covered with pipe installation.  We would like at minimum pipes right at the unit to be insulated.  It is less relevant with PEX because that is less conductive than copper, but we would like insulation to fully enclose the pipes where it’s running and the ideal at corners is that it’s a little mitered, a nice corner that’s picture on the far left there.  It shows at least a little pipe wrap attached or at the corner.  Those should be taped, however.

Most manufacturers are expecting that the joints be taped.  Properly sized to fit pipe – properly sized means that it isn’t floppy, isn’t loose, and it also fully encloses the pipe.  Pipe insulation exposed to outdoors.  By outdoors we mean sunlight for the most part and typically it’s gonna have a vinyl wrap, and often that’ll be fiberglass pipe installation outside with a kind of a vinyl wrap that is sunlight resistant.  I’m hoping you won’t see much running outside.  That’s an inefficiency by itself.
We’re asking for electrical systems to be properly grounded, so this is a diagram typical.  This is a fairly common hookup for the electrical supply.  It’s a tie-in at the bottom.  I don’t expect most people are going to be opening up this and looking at it, but you’re gonna wanna make sure that you’ve got a new wiring system, that the clamps are in place, that the wire is secure where it enters the unit.  It usually needs to be well supported near the unit as well, and it’ll go to a nearby junction box often.  There are a few units like this that have just essentially an AC, a standard plugin cable and for servicing, you can simply unplug that from the box that’s nearby.
This is all about system documentation and system documentation is what we expect to have attached to the unit or near the unit.  The first level is all valves, gauges, and instruments are labeled per program specifications.  You guys may have your own program specifications.  This is almost a commercial expectation more than residential expectation.  Everything is pretty much labeled on these units, hot and cold.
I think you may have seen in some of the pictures that they actually have a red ring around the hot water coming out and a blue ring around the entrance for the cold water.  Simple things like that, and the visible control is on the front.  They’re self-explanatory or they guide you through it when you page through the displays on the electronic controls.  Any required warning labels should be on the unit as such.  If you see a label actually peeled off, that’d be some kind of concern, but we are expecting that all warning labels are as from the factory.  

Now this is one of the issues.  Maintenance instruction sheet – we wanna make sure that the homeowner or occupant is able to get to that information quickly.  You want things like emergency and maintenance contact information, essentially contact information for the contractor, the plumber, whoever installed it.  The agency should be attached to it.  This is fairly common in the HVAC world to have essentially a business card or a label with phone information in case of emergency.  

If there are any overheating issues, any special details that these require, they should be upfront.  Most of these are no-brainers.  You don’t actually have to worry about that.  This is contained in the owner’s information manual, so the whole list that follows below, description and recommended frequency of homeowner maintenance, these are actually included in the customer manual.  The way most of these manuals work, maybe there’s an installer and a maintenance manual that’s separate but in general they come with a manual that contains maintenance information, actual parts, mechanical design, the warranties, and all other things are in the one manual.  That is what I’ve seen most commonly.  

If they’re separate, so be it.  They need to be handy as well.  Here we have an example of a non-stable.  The owner’s manual is available but we don’t expect it to stay there, so more commonly a nice, rigid plastic sheet, a clear, plastic sheet or something, a binder or folder that is attached to the wall adjacent or attached to the unit.  These units are a lot smaller than storage water heaters, and as a result there’s less room to tape things to them.  
That’s why typically you’ll find they’ll either have a zip tie that’s holding a manual in a plastic binder that’s attached to some of the piping, which would be fine, or that should be attached to the wall next to it, and as a note here, in many cases we have water heaters, storage water heaters that are out in the middle of basements or in garages and that sort of thing.  These were almost always wall mount units.  In fact, I’ve never seen one that wasn’t a wall mount unit, except when they’re under cabinet mount, so that may mean that there’s specifically plumbing that’s had to move from the middle of a space to the wall.  That configuration may change quite a bit.
There is an expectation that you’re going to talk to the homeowner as part of this, and I would suggest adding a few things to this list.  Basic system operation includes things like how you change the temperature, when you’d expect it to function, so there are some issues with some models of these instantaneous water heaters where the flow sensor is either defective or it is set at a fairly high flow rate and water doesn’t come on easily.  There’s almost always a lag time.  It’s slightly longer than a storage water heater, but when you turn on the water, it has to get up to that flow sensor’s cut on speed, and believe it or not, some showerheads – we highly recommend some nice, low flow showerheads that are in the one and a half to two gallon range and there are some instantaneous water heaters that don’t come on until about two gallons per minute.

In that case, you might take a whole shower without it ever coming on.  The models that I trust that you guys are installing are more sensitive than that, and usually kick on at about half a gallon per minute, which is certainly fine for having a tap open in the sink, which is gonna be in the two to two and a half gallon range or a showerhead with low flow.  That’s gonna be in the one and a half to two and a half gallon range, so we don’t expect that kind of problem, but that would be a good thing to find out.  Ask the homeowner first of all that they understand that they’re not gonna get hot water when there’s a trickle and that’s just the basic function of it.

You wanna make sure the homeowner understands how to check the readout, and usually that’s just a simple – you push the button and it’ll give you that.  That’s usually right on the unit.  The owner understands required maintenance.  This means actually pulling up the maintenance and talking about the inlet water filter and that sort of thing, so inlet water filter is probably one of the primary homeowner maintenance items, things like flushing the system if they have high scale issues.  Sometimes the certain water supplies are – you can have a lot of lime or a lot of mineral buildup, a lot of scale.  
That may require flushing them.  That’s not typically a homeowner maintenance item.  Then the homeowner knows who to call in case of an emergency, so the owner knows who to call in case of emergency.  All of these things should be available to the homeowner find on the unit or right next to the unit in the manual, but this would be an important thing I think to check to say, “Do you understand these particular items.”  
That’s primarily it.  At that point we can either go through some slides or take some questions.  I think we’ve covered most of what we need to cover.  We can talk about some details.  

Amy Hollander:
Thank you very much, Ethan MacCormick.  That was excellent information and for those of you who can stay with us, we are going to take some questions.  We have about 20 minutes left, and I do have some excellent questions that were submitted.  First of all, Mr. MacCormick, could you give us an example of a poor use for tankless, on-demand hot water heaters?  
Ethan MacCormick:
Yeah.  Sometimes they’re a high priced item, and this may be a decision making thing.  Outside of the SERC program, particularly if you start to use them a lot, you may find that $1,000.00 to $2,000.00 for the unit itself and the related expense means that it doesn’t pay back very well, and that is often enough – one of the best cases for this is if water is on and off with some frequency but not a lot of water use.  The savings aren’t gonna be there if there’s not a lot of water use, so if you have low use in the household, then essentially the payback period is very low.  It has reduced energy by a good bit if you have very low consumption.  If you’ve just got a single person in the house who doesn’t use much water, the payback period will be very low because they didn’t use much water to begin with or the payback period will be very long.  It’ll be a low savings to investment ratio.  

On the other hand, things where the water’s not used very much and then it’s suddenly used a lot is a good case for it, so if you potentially have high demand households where people are away for a fair amount of the time but then everybody comes home from school, five kids or something, that would be a pretty good use.  Having a lot of high volume water fixtures such as a couple of tubs that might run simultaneously, it may be that these cannot keep up.  That would be potentially a bad case and then the expense of adding a second one is that much more, and another case is electric.  If you were in a case where you have night rate water heat or night rate electric, if that’s a possibility, then electric on-demand is a really poor choice because you’re most likely going to be operating it when you’re at peak rate rather than at a lower rate, so those would all be examples of poor use.  

Amy Hollander:
Thank you, Ethan.  It sounds like it would be a good use for a home with – that doesn’t wanna use a lot of appliances all at once, such as on the weekends or in the evenings when they wanna do showers, laundry, and run the dishwasher.
Ethan MacCormick:
Right, and often those can be sized.  It’s a question of sizing.  Remember, these can sometimes hit seven gallons of heated water at a time.  It’s not uncommon they can do that somewhere in the seven gallon per minute range.  You could tap that out with running laundry and dishwasher and shower and tub all at the same time, but in many cases it’s just a question of sizing.  Pick the unit that can handle the higher flow rate.
Amy Hollander:
Thank you.  Another question I have is, are instantaneous water heaters available for fuel oil?
Ethan MacCormick:
Well, that’s a good question.  We actually theorize there are some in Europe.  I’ve never seen one in the United States.  Actually, we were talking about this the other day, that Europeans have different fuel mixtures, so they’re essentially a non-starter and I would say that the sulfur content of fuel oil – it would not be something you would wanna experiment with if you could get your hands on one, that in fact there’s high corrosion issues associated with it.  These are really the best choice if you have, I would say, inexpensive electric or you have natural gas or propane available, and those are the only models that I’ve seen personally.  
Amy Hollander:
Thank you.  That is a big no.  It’s probably not good to use fuel oil for these units.  
Ethan MacCormick:
Not even possible, really.  No.
Amy Hollander:
Do not use fuel oil for these units.  Thank you.
Ethan MacCormick:
Yeah, or I would rephrase that.  Don’t get excited about an on-demand water heater if you discover the people are heating with fuel oil.  Right.
Amy Hollander:
Great.  Thank you.  Can these on-demand hot water heaters be used for space heating, and that would be in the case of a boiler.  Am I right?
Ethan MacCormick:
Right.  If you have radiators or radiant floors, there are some people who have modified this.  This is generally against manufacturer’s recommendations, but I’ve seen a couple of manufacturers that say, “If you use it for space heating, make sure you’re not using it with any old cast iron radiators or steel radiators and things like that because of the rust potential.”  It’s pretty severe and will damage the equipment. 

 I would say we would discourage this and I would be surprised if it’s a good choice in a weatherization setting, but there are some people who are doing this.  It’s usually an extra step.  You’re using an independent heat exchanger and a separate loop for the heating system.  This has been done experimentally for sure and I know some people are using it in real houses.  
Amy Hollander:
I think it’s safe to say that for SERC grantees, it is not allowable that they be used for space heating because we definitely don’t wanna be voiding the manufacturer’s warranty.
Ethan MacCormick:
Right.
Amy Hollander:
Now, this is a really good question.  Is snow buildup a problem at the exterior vent?  In other words, if the vent is going outside, what if snow builds up around it?
Ethan MacCormick:
This is a significant problem with this more than it is with many other water heaters.  On the other hand, I’m hoping to get funded to go to Hawaii to see if there’s a snow buildup problem there.  No, in northern climates, literally you wanna make sure that one of the venting considerations is that you are high enough above grade that snow is not an issue or leaves are not an issue.  These are both things that can pile up and cause some problems.  The reason it’s more of a problem with these than others is because often snow will drift against it all night long and during that time there has been no call for heat, and therefore there’s nothing to melt away what builds up, so the manufacturers generally just talk about clearance like 12 inches above grade, but that in a northern climate really recommends 3 to 4 feet above grade, if at all possible or possibly do some grading to make sure that there is a couple of feet below, so the 12 inch specification that is typical of manufacturer’s minimum space above the grade should be extended for any place where you’re worried about snow.
Amy Hollander:
Great.  Thank you.  I have a couple of really good questions coming in.  Does site elevation affect efficiency?
Ethan MacCormick:
Ah.
Amy Hollander:
____ ___ _______.
Ethan MacCormick:
You mean altitude?
Amy Hollander:
We’re talking about altitude, I think.
Ethan MacCormick:
Yeah.  Say you’re in a mile high city or something like that.  I’m sure it does.  I don’t think it’ll take it out of the basic spec range, and I don't know which way it’ll affect it, but I’ve not heard of any significant change from those 84 to 86 percent or 90 plus range, so my feeling, without hard research, would be that it would be a minor effect.  
Amy Hollander:
I know that they do install them in the mile high city, so they must be safe to at least that 50 to 40, however I don't know about any higher than that.
Ethan MacCormick:
Well, I mean it’s usually essentially this is true for any kind of combustion, that the efficiency does change, but frankly we’re talking they’re controlling flow quite a bit with a combustion fan, air, and lighting everything on the modern items, and I would suspect it’s minor, if measurable.
Amy Hollander:
Yes.  Thank you very much.  The next question is clearly you wouldn’t want to mount one of these units in a very, very cold place, but what about in a southern climate?  Would it be a smart thing to mount it, say, in an unheated garage in a southern climate?
Ethan MacCormick:
Well, southern climates get away with a lot of those things.  I don’t see any problem with it at all.  You wouldn’t want it in a place where there’s freezing, and I think that’s what’s being alluded to.  The standby losses on these are very, very little, which is to say that the heat they give off isn’t very significant.  They do give off some heat.  I would say any climate in the climate zones one and two for sure and probably three, not much risk in an unheated garage.  

The big issue there becomes the distribution losses around the piping and everything, so it wouldn’t be preferable.  If it was in a utility room in an unheated garage adjacent to that, I would say it’s pretty low risk.  Think about it in terms of the effects on the pipes more than anything else.  
Amy Hollander:
So mounting them outside in a southern climate would not be smart due to possible rusting?
Ethan MacCormick:
Well, if you have it sheltered.  A number of these units are actually spec’d to mount outside, and you can do it if it’s – you basically want to have it under a soffit kind of an area where they’re protected from rain, but people do this.  Sometimes people have outside mounted, little utility closets, and that’s acceptable, and I would think in climate zones one and two it would be a fine idea.
Amy Hollander:
And for the audience, can you describe what climate zone one and two is?
Ethan MacCormick:
Well I’d have to look at the chart, but I think Florida and I think south.  Think hot climates.
Amy Hollander:
Okay, thank you.  What advice would be given when installing a tankless with galvanized plumbing?
Ethan MacCormick:
What advice would be used?  Don’t do it.  Change out the galvanized plumbing is our advice.  Anything that’s gonna be pulling those sorts of minerals through it are likely to hasten its demise.  Yeah, if at all possible, and as pointed out on the checklist, we’re talking copper, or stainless steel once again, never seen in the real world, or PEX, are recommended.  
We don’t recommend CPVC either.  This has gone out of favor, basically.  CPVC is this beige/white, hard plastic.  That’s not recommended.  Yeah, I would not attach this to galvanized plumbing.
Amy Hollander:
Thank you.  It looks like I have time for a couple more questions.  Can tankless hot water heaters be converted from natural gas to propane in the field?
Ethan MacCormick:
Yeah.  I’ve not seen one that isn’t spec’d at the factory as such, so there are plenty of people who change other units out, boilers, furnaces, ranges, stoves can be converted often in the field and often are.  I’ve not seen any of these that are as such, so I think it’s important to spec from the vendor which setting it’s going into, whether it’s propane fueled or natural gas.  
Amy Hollander:
So you need to get it from the manufacturer for the type of fuel that you’re planning to install.  Is that what you’re saying?
Ethan MacCormick:
That’s what I’m saying.  That’s based purely on four or five manufacturers that I’ve seen in the field.  It’s consistent across them.
Amy Hollander:
Right.  Thank you, and Mr. MacCormick, could you again go over what sort of maintenance is required for a typical on-demand heater?
Ethan MacCormick:
Yeah.  Periodically, we expect – the primary thing we’re concerned about is actual – there’s a little screen, a little filter at the inlet, and it’s the inlet water, and that is something that’s expected depending on your water source.  Some __________ you’re going to inspect.  That involves draining the unit and essentially pulling out this little filter and scrubbing it off or something, and that is with an expert homeowner, accessible, I would say.  Not necessarily recommended, though.  
That’s something you may wanna have every year or more often if you have notable water quality issues.  If there is some sediment in your water, if there’s high mineral content, these are things that you wanna check fairly frequently, so this is a cold water inlet filter and then in certain cases you’re going to actually need to back flush it because of buildup.  That’s definitely an advanced skill.  You want your plumber or HVAC installer to come and do that for you.  Really, the highest maintenance issue is at times when you have water quality issues, basically, sediment, and/or high mineral content.
Amy Hollander:
Okay, great, and that's a perfect segue to this next question from the audience.  Do any of the units come with some type of filtering system or a settling tank that you can install as an add-on?
Ethan MacCormick:
A settling tank or a filter system in addition when you have a water quality – these units are standalone on their own and I don't know any that come with their own filtering or sediment system.  That would be good practice in many settings, so no, it’d be a separate thing.  It should be considered.  It certainly should be considered, but it is not –  I haven’t seen an original equipment manufacturer supplying such a thing.
Amy Hollander:
It sounds like you would not recommend these units if there’s any kind of poor water quality such as high mineral content from a well or high sediments.
Ethan MacCormick:
Those are the risks.  Unless that’s addressed, then you’re gonna have problems.  These put a lot more heat, in a hurry, into the water and they tend to have a lot more scale issues, a lot more mineral issues than standard tanks.  I mean standard tanks need to have sediment gotten out and they have their own scale issues and that sort of thing, but this is in fact accelerating that action with these very high heat devices, basically, because there’s a lot of energy being put into the water in a hurry and it has a quick effect, so yeah, unless those issues are handled, these should not be installed.
Amy Hollander:
Thank you, and then it looks like we have about three more minutes.  When would you use a point of use or an under-the-sink type of instantaneous water heater instead of the more typical larger ones that supply the entire house with hot water?
Ethan MacCormick:
Right.  This is in residential settings.  Typically, if you have some regular use that’s a long distance from your whole house water heater, this would be a good case for it.  That might be that you have a sink that’s a long way from the house and it gets used for whatever reason with great regularity.  That’s very common.  
You’re gonna have under cabinet types that are the point of use, and those – what it amounts to is that there’s much less losses in the pipes in those cases, so it can be efficiency and also the long wait for the hot water, maybe essentially just a way to waste water in the meantime, so if you have some distance, and usually on the other side of the house from wherever the best location for the water heater would be there’s something that uses a fair amount of water.  You can save serious energy with point of use rather than whole house units.  I’m guessing that most, as I said when you’re looking over that checklist item, that most of the SERC grantees are not installing point of use, but there is on the checklist a point for you to mention that and I would ask that people put notes describing what the circumstances were.  
Amy Hollander:
Excellent, and I have one more really quick, short question.  Can these units be installed in closets?
Ethan MacCormick:
Yes, they can, and probably with a lot more room around them than whatever water heater that they took out.  These typically have clearances on the sides of an inch or two that are required.  Clearances above and below, when we’re talking about these direct vented units of a foot or two feet sometimes, so they fit into fairly small spaces.  Once again, maintaining them, getting at them, reading the manual may be – you don’t wanna put them in a space where they’re inaccessible but in fact they’re great for closets.  They’re even great under stairs in certain settings, so just make sure that the clearances are available.  They don’t require a lot of room.  Usually a foot in front of them and a foot above and a foot below, that kind of thing, sometimes two feet in each direction, but the sides are only an inch or two, so they’re a good candidate for that.
Amy Hollander:
Okay, thank you.  Ethan MacCormick, I wanna thank you so much for an excellent webinar and also I’d like to –
Ethan MacCormick:
You’re welcome.
Amy Hollander:
– thank our audience for being a really good, interactive audience.  Thank you so much for submitting questions, and we thank you for your time.  If you have any other specific questions, please be sure to email me any time after the webinar, and with that, we hope you have a great afternoon.
Ethan MacCormick:
Thank you.  
[End of Audio]
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