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PROCEEDI NGS

JUNE 9, 2011 10: 06 A M
MR. SHI RAKH. Good norning. | think we're going to
get started. |’m Mazi Shirakh, to nmy left is Martha Brooke.

And we are the Project Managers for the 2013 cycle of the
st andar ds.

| just wanted to apol ogi ze, you know, for being |ate
alittle bit. | know that the nmeeting notice said the tine
was nine o’ clock but since then what happened was two or
three topics were dropped fromthe agenda today so we noved
it to ten o' clock, which actually, I think, works better for
nost fol ks who are traveling fromthe Bay Area here.

So we have a nunber of topics on the agenda. The
first one is going to be nonresidential fenestration update
and Eric Shadd is going to present that. He is with the
AEC. Then after that is going to be upgradabl e setback
thernostats. Josh Rasin and nyself will be presenting that
topic. And then we will break for lunch. After lunch we
have three topics. One is nulti-famly donestic hot water
heati ng and Yanda from HMG wi || be presenting that and he
w Il also present the residential high efficiency water
heati ng ready neasures. The |ast topic of the day is going
to be residential donmestic hot water systens and Mark
Hoeschel e fromthe Davis Energy Group will be presenting

that. So that’s basically the agenda.
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At the entrance to the roomthere is a sign-in sheet
so we woul d appreciate if you wote down your nanme and your
contact information. The best thing would be to staple your
busi ness card and that way we have a list of all of the
attendees here. W also have a court reporter here. So for
t hat reason anybody who wants to speak — | know it is
sonetinmes tenpting to yell fromthe audi ence — but, you
know, you really need to cone to the podium here and you
need to introduce yourself and your affiliation. And if you
can hand a business card to the court reporter. It really
makes his life easier.

So with that, | have a brief presentation. For
t hose of you who have seen ny presentation before you can
hit the snooze button. But since the audience is
sufficiently different here | think I need to go through it.
There have been a few changes related to the schedule and |
woul d I'i ke to discuss that.

And for those of you who are going to be here,
tonorrow s workshop also starts at ten o’ clock instead of
nine, as was previously noticed. Next slide, please.

So these are the various policy goals that are
driving the effort for the 2008 standards. Basically the
goal here is to nove towards zero net energy. And we are
al so coordinating with the Geen Buil ding Standards that

were published in 2008. And we will talk about the REACH
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Standards a little bit later, which is part of this effort,
too. Qur nmjor collaborators are the California investor-
owned utilities. That includes PG&E, SCE, SDG&E and
Southern California Gas. And they have been really
forthcomng with their resources, both in terns of funding
and contract resources. Mst of the neasures that are under
consideration for this round of standards have been
sponsored by the 10OUs. PIER the Energy Conm ssion’s
research program is a critical part of it and we al so get a
| ot of input fromvarious stakehol ders.

These are the fanmbus Rosenfel d graphs, which we
t hi nk docunents the inpact of the building and appliance
standards in the State of California. The green graph here
is California s per capital kW consunption and the red is
the entire US as a whole. And what you notice is that
before 1976, you know, the two graphs generally had the sane
sl ope. What happened in 1976 was the introduction of the
first appliance standards foll owed by the first building
standards. And ever since then we have pretty nuch kept the
per capita consunption fairly constant.

This one shows that the State of California is the
nost energy efficient state in the union when it cones to
per capita energy consunption with a little I ess than 7000
kWh per year per person, while the entire US is roughly

around 13, 000.
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Qur effort is to nove toward zero net energy and,
you know, we are going to have two nore rounds of standards
besi des 2013 and the goal is for the residential to reach
zero net by 2020 and we are hoping we can save around 20 to
25 percent for residential for each cycle and 15 percent for
nonres. And the goal for nonres is zero net energy in 2030.
And again we are incorporating the REACH Standards for the
first time, which is going to go into the Part 11 of the
Title 24. And we are aligning our tinelines with the
California Building Standards Comm ssion, their triennial
cycle, for the fist time, which is going to be an
interesting challenge for us. But the nice thing would be
that the entire code woul d be published at the same tine,
all 11 parts of Title 24 and that we will be in sync with
t hem

Sonme of the things we are trying to address as part
of Title 24 is sinplicity of the standards or sinplification
of the standards. And we have all heard a | ot of anecdotal
and real stories about conplication of the standards. And
t he nessage we have been giving to the team consistently
t hroughout this cycle is, you know, keep things sinple even
if it means sacrificing a few kilowatt hours here and there.
We think in general having sinpler standards that are nore
under st andabl e and enforceabl e are superior to conplicated

standards that nobody understands or can follow. So we are

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

going to follow that nessage all the way through

And to do that, you know, sone of the things we are
doi ng besides witing sinple codes is changing sone of the
measures from prescriptive nmeasures into mandatory
requi renents so everybody knows it has to be done. There
are no trade-offs, no questions. W are going to reviewthe
nunber of exceptions we have in the standards. The
exceptions are there for a purpose but they do tend to
conplicate the standards and if they outlive their
useful ness we will get rid of them W are going to try to
sinplify the forns and actually create a formgenerator, an
el ectronic formgenerator that works in many ways |i ke sone
of the tax software that you have. You know, when you are
using that you don’t really need to know about the forns
when you are using, like, TurboTax all you need to do is
answer a few questions and the software will figure out what
forms need to be spit out.

We are al so thinking about sinplifying the interface
of our conpliance softwares for both res and nonres to nake
it easier to actually identify the type of trade-offs one
wants to do and neutralize the fields that are not under
consideration. W are also considering creating an Energy
Comm ssi on- based central repository. This is kind of an
extension of the effort that started in 2008 creating the

HERS regi stries. You know, people have to upload certain
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types of conpliance docunentation and with this repository
t hose docunents will actually get transferred into a CEC
repository.

You know, we are considering other types of not
directly energy-related nmeasures into this round of
standards, |ike greenhouse gas em ssions and effect of
refl ectance on the roofs. W are considering for the first
time water-saving neasures not directly related to power,
roof deck insulation in residential buildings, proper
orientation of buildings, and considering sone type of
trade-offs between PVs and certain types of building
features.

This is the schedule for the 2013 standards. W are
kind of in the mddle here, this tineframe where we are
hol di ng staff workshops. By Septenber we are supposed to
have our first draft of the standards marked up with track
changes. And then in the Fall we will start the fornal
rul emaki ng process where we present 45-day and, if needed,
the 15-day | anguage. The nost inportant dates here are in
red, the March 2012 adoption date of the standards if
everyt hing goes as planned. 1In July of 2013 is the
publication date of the entire code, which will be published
by the Building Standards Conmm ssion and hence the nane 2013
Standards. The effective date is January of 2014.

As with all the other cycles of the standards, we
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10
have to follow the |ife cycle costing nethodol ogy that we
have devel oped and we have updated for each cycl e of
standards. W have updated the weather files, we have
updated the tinme-dependent valuation or the TDV val ues for
bot h Base and REACH st andards and then updated life cycle
costing nethodol ogy. For this round of standards all of the
peopl e who have been participating have noticed it is a
little bit different because we have relied heavily on the
| QUs and the stakehol der neeting process to present and vet
topics that are being presented in the staff workshops.

Most of the topics that you have been hearing and you w |
hear at the staff workshops have been presented in

st akehol der wor kshops several tines, three, four, five tines
sonetinmes. So nost of it should be famliar to you.

These are the workshops that we have al ready had
this Spring, starting on April 4th. And June 9th is
obviously today. And this is the list of the upcom ng
wor kshops. The big news here is that the June 14, 2011
wor kshop has been cancel ed. That was schedul ed for next
Tuesday. You know, our team has been basically working
around the clock and the people haven’'t had very nany
weekends and we have to give ourselves a break, too.

(I naudi bl e question from audi ence nenber.)

Here. They are July. And basically I'"mgoing to

ask the audi ence here. W have two dates, July 12th or
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11
15th, | don’'t know if there is a preference between those
two dates. One of themis a Tuesday, July 12th, and July
15th is a Friday. So if you have a preference please let ne
know today and within the next couple of days we will make a
deci si on whi ch one of those dates.

W al ready went over the agenda for today’s
wor kshop. Tonorrow i s going to be nostly envel ope neasures
both for res and nonres cool roofs, insulation. So if you
are interested, please be here or you can dial in through
the WebEx. June 21st is going to be a workshop. Martha is
going to handle those and it is going to be residential and
nonresi dential ACM manual rul e changes and updates. The
m d- Jul y wor kshops, which were supposed to be Tuesday,

i nclude a host of nostly residential topics, residential
alternative conponent packages. This is basically the
updat ed Package D, the 2008 Package D, which is going to be
presented as Package A for that workshop.

But this is going to be the Iist of prescriptive
requirenents that we think are cost effective. Basically,
this is a conbination of the work we’ve been doing: zone
air conditioning, higher mandatory neasures for ceilings,
wal | s and roofs, advanced envel ope assenblies, HVAC
refrigerant charge procedures, and nonres hotel/notel guest
roons, and residential and nonresidential changes to

adm nistrative requirenments. These would be changes to the
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Sections 10-101 to 114. And on July 21st and 22nd we w ||
present the REACH standards requirenments. This is a process
that Martha is followi ng to update the conpliance software
and this is the schedule that she is follow ng and hopeful |y
we can have our conpliance software and the engi nes and the
interfaces, everything ready well ahead of the effective
date of the standards.

Forget that June 7th deadline. You know, please
give us your information or this workshop by July 7th, so
that gives you roughly a nonth

That’s it. |If there are any questions related to
t he introduction stuff?

(No response.)

If not, we will nove to our next presenter, which is
Eric Shadd from AEC and he will be talking about
nonresi dential fenestration updates. Thank you.

MR. SHADD: Good norning, everyone. Can you hear ne

okay? Yeah? GCkay. | apologize for being |late and hol di ng
everything up. | will junp right intoit so we can get this
goi ng.

My nane is Eric Shadd, | work for Architectura

Energy Corporation and |I’'ve worked on the nonresidential and
high rise residential fenestration update. So today a quick
outline. W wll go through the nethodol ogy, analysis and

results that we did for this neasure. W wll go over the
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code | anguage that is being proposed and any renmai ni ng work
t hat we have to do.

So the first thing we did was conduct sone research.
We | ooked at existing standards, Title 24 90.1, etcetera. W
al so consulted a nunber of technical docunents, market
studi es and online resources. W conducted many, many
interviews of codes and standards devel opers, people in the
fenestration industry and technical experts, all of this
with the goal of gathering product information and typi cal
practices as it applies to fenestration in California; also
to devel op a nethodol ogy and to gat her stakehol der contacts.
After this research was done we devel oped a |list of products
that could be applied to fenestration and we tried to be
very exhausting in all the products that could apply, with
the limtation that it had to be applicable to a
prescriptive standard. And also fromthis research that we
conducted we got cost information from manufacturer surveys.
And as far as the research that | ed to our nethodol ogy, we
decided to go with basically using an energy nodel to get
t he annual TDV energy for a representative fenestration. W
woul d then develop a curve fit that would give us the TDV
energy of any arbitrary fenestration given the U factor,
HSGC and VI. And with that we could get the annual TDV
energy use of any fenestration and would be able to | ook at

a very large set of fenestration alternatives. And finally
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with that curve fit we would use the life cycle cost
nmet hodol ogy as it applies to TDV in order to get the life
cycle cost of each fenestration alternative. And finally we
al so devel oped a |ist of stakeholders fromall of our
research that we perforned.

So differences with the previous update, which took
pl ace in 2001, we have updated product costs, sone
t echnol ogi es have becone | ess expensive, we have a | ot nore
products that we are |looking at. W also exam ned SHGC as a
function of angle of incidence. For those of you who are
unfam liar, SHGC is the solar heat gain coefficient of
w ndows and it corresponds to how nmuch heat gain you get
t hrough a window fromthe sun. And we al so, as Mazi
nmenti oned, had updated energy costs and weat her files.

In terms of fenestration costs, all cost was | ooked
at in terms of a cost prem umover the baseline used. The
raw cost prem um of products was nainly obtained from
Cal i fornia wi ndow manufacturers. |In sone cases we did use
resources other than w ndow manufacturers, glazing
contractors, product manufacturers, or people outside of
California if the technol ogy was not prevalent in
California. And in those cases we applied adjustnent
factors. And finally the fenestration cost, which was the
entire, say, w ndow assenbly was just a sinple sum of how

much the glass cost, the frame cost, the spacer, etcetera.
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So once we had all these different products we had
to apply sonme selection rules to filter out certain things.
First off, as | nmentioned before, it had to be applicable to
a prescriptive standard. So we |ooked at things |ike market
availability, reliability, verifiability of performance

data, and several other criteria to nake sure that they

could be used in a prescriptive standard. And al so there
were certain things that couldn’t be done. |In other words,
you don’t want to put a soft coating on the roomside. |If

you are famliar with |owE coatings there are sort of two
types. There are hard coatings and there are soft coatings.
If you were to put the soft coating on the roomside then it
could be potentially scratched. So that was another way of
filtering out the sort of conbination of products that you
coul d use together.

And then we had anot her set of selection rules and
that was to find the representative fenestration that would
go into our energy nodel. If you renenber, our energy node
was going to be the source of the curve fit, which would
allow us to examne any arbitrary fenestrati on w thout
having to use an energy nodel. Energy nodels are very tine
consumng and if you were to | ook at everything | think it
woul d take on the order of six nonths of conmputing tine. So
this curve fit was a real big help

There was an indexing algorithmthat was generated
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based on those filters, the selection criteria that |
menti oned before, and fromthat indexing algorithmwe ended
up with a set of about 1400 wi ndows, about 600 gl ass
skylights and about 55 plastic skylights. And the
performance of these different fenestrations was cal cul ated
in CMAST, which is the new NFRC tool for determning U
factor, SHGC and visible transmttance, it’s a software
tool. So there were no prototypes that needed to be nocked
up.

For our energy nodel we were guided by — first off,
we wanted to use EnergyPlus. That is predicted to be the
new conpliance software in the future so we wanted to use
that for consistency’'s sake. As | nentioned before, we used
the CMAST tool to get the NFRC U-factor, SHGC and VT, the
visible transmttance. In that way the standards could be
consi stent wth what people can get in the market. W
| ooked at the forecasted California construction by building
type that was devel oped outside this analysis but it let us
know how many buil ding were going to be office buildings,
how many were going to be retail and what sorts of
characteristics do those types of buildings usually have.
And that guided what we did with our energy nodel
And also in line wwth that we | ooked at the Departnent of
Energy’s reference buil ding nodel s of national building

stock; and Title 24 2008 as well to get mnimuns for that;
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and then sone engi neering judgnent where it was necessary.

So with all that in mnd in terns of the actua
energy nodel, we used updated weat her and TDV, as nentioned
before, for all the different climate zones. For the
envel ope we used a 130 foot by 130 foot single story, single
floor prototype. It was guided a lot by Title 24 2008
prescriptive mninmuns. The orientation was that it directly
faced the cardinal directions. And we |ooked at w ndows and
skylights at the windowto-wall ratios and skylight-to-roof
rati os that you can see right here. W chose 4 x 5 and 4 x
4 because those are the NFRC 100 guidelines for when you are
going to nodel these and find the NFRC performance ratings.
And then within this envel ope, of course, the w ndows, we
used the representative fenestration that | nentioned
bef ore.

We had four perinmeter zones, 15 foot deep, 100 x 100
foot core. The |oads were guided by the ACM Manual. And
then we included automatic bi-level daylighting controls in
the primary, secondary, side-lit and skylight zones. And
then the system we chose was a System 1, which turns out to
be the nost prevalent, it’s basically a package single zone,
it is nore around five tons.

So once we had done all of our energy nodeling and
we had our TDV energy use for all of these representative

fenestrati on, we needed to curve fit structure that woul d
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fit the data that we had gotten fromit. And we | ooked at
t he previous code update, we did sone inspection of the data
to ook for trends, and we al so investigated physi cal
anal ogi es, things |like decay phenonena and such.

And this conplicated thing that you see right here
is the structure of the fornula that we finally canme up
with. To talk about it in sinple terns, it is sinply a
coefficient tinmes the fenestration ratio, which is raised to
a power, nultiplied again by whatever performance rating you
have fromthe NFRC value, also raised to a power, and then
it is sort of the sumof all those together. And then a TDV
baseline. And when we used this very extensive but useful
formul a we got very good curve fits.

This is pretty typical right here. 1’ m show ng you
an exanple of Cimte Zone 3. This is calculated TDV from
our curve fit versus nodel ed TDV which canme fromthe energy
nodel . You can see we have a correlation of somewhere
around 98 percent and alnost a 1:1 correspondence if you
| ook at the slope of that line, it is about 0.98 and the
offset is only about 0.06. So it was very cl ose.

So after the curve fit was devel oped then all of
t hese fenestration that were nentioned before, these 1400
w ndows, the 600 skylights and the 55 plastic skylights,
were put into this curve fit. And we got the annual TDV

use. Then fromthis annual TDV use we got the 30 year
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present value, the life cycle cost. And that was sinply a
mul tiplier that was given to us by the CEC. And then our
final life cycle cost was the fenestrati on cost prem um
mentioned earlier plus the 30 year present value of the
annual energy.

So the mnimumlife cycle cost, of course, was the
fenestration that had the lowest life cycle cost. This is
specific to each climte zone at each wi ndowto-wall ratio
and each skylight-to-roof ratio. So you have a different
fenestration for each one of these. Every climte zone and
every windowto-wall ratio and skylight-to-roof ratio has an
optimummninum|life cycle cost. This fenestration becane
sort of the first basis for the standard but certain
adj ustments were made after this point.

So the adjustnents were code sinplification, as Mzi
mentioned earlier, and for this standard we | ooked at using
a single Ufactor, SHGC and VT across all climte zones and
across all wndowto-wall ratios and skylight-to-roof
ratios. W also did sone code bounding. In other words,
you don’t want to just say people have to have an SHGC of
0.22, you want to tell themthat that is the maxi num SHGC so
they can actually do a little better than that, and such.
And then there is actually a bullet point m ssing here.
guess maybe | accidentally deleted it at the | ast point.

There were sone stakehol der comments that led to sone
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adj ustnents as wel |.

So for code sinplification, there is a CEC nove to
sinplify the code. As | nentioned before, we | ooked at
single U-factor, SHGC and VT for all climate zones. The way
we went about it was we | ooked at the lowest |ife cycle cost
on a statew de basis. So we used the forecasted
construction. And what we basically did was we took every
single alternative that had turned out to be a mnimumlife
cycle cost in the previous analysis and we put that into the
life cycle cost fornmula and | ooked at what woul d be the
entire inpact on the whole state if that were the single
fenestration chosen. And anong all of those then we found
the m ninumfromthat.

In terns of code bounding, | think if you | ook at
just the physical phenonena you can see that a maxi nrum U
factor, which is basically a resistance — it’s the inverse
of resistance of a wall, if you want to think of it in terns

of that way — a maxi mum U-factor, a maxi num SHGC and a

m ni mum VT sufficiently optimze the standard. |If you go
| oner than the maxi num SHGC that we will put in the standard
then you will save energy. |If you go higher than the

m ni mum VT you will al so save energy. So you can ki nd of
just look at the physical phenonena and determ ne the bounce
t hat way.

However, for plastic skylights, the pignent of a
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pl astic skylight determ nes both the solar heat gain
coefficient and the visible transmttance. So if you put a
maxi mum bound on the solar heat gain coefficient you in
effect put a maximumvisible transmttance. And our
anal ysis showed that VT actually had the nost effect on the
energy use of a building and that if you increased VT that
you woul d al ways find energy savings above the m ni mum VT
regardl ess of the fact that SHGC woul d al so increase with
it.

Here is an exanple of that. |In Cimte Zone 15,
which is the climate zone with the hi ghest heating | oad, you
can see there both two percent skylight-to-roof ratio and
five percent skylight-to-roof ratio; the overall TDV energy
use al ways decreases with sonme slight little fluctuations in
there. It either decreases or is neutral with increasing
VI. VT is on the X-axis there. And I’ve highlighted the
regi on of our proposed mninmumVT. Now, if you also take a
careful |look here you will notice that it flattens out above
the mninmum VT. And | suspect that’s why this becane the
mnimumlife cycle. What is happening there is basically
the roomis saturated with daylight and you can't get any
nmore savings. But what happens is that, you know, for our
energy nodel we had a specific lighting level. And if you
go to any lighting levels higher than that this actually

will not be flat, it will continue to decrease. So ours was
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based on an office occupancy. |If you were to use a retai
store, which uses a lot of light, then the curve would
continue to decrease and not just flatten out at that point.

M5. BROOKE: Eric, | just have a clarifying
question. In your nodel are you assum ng that you can
di splace all of the internal lighting with the VT or is
there just so much distance into the roon? | nean, that’s
where you are getting your savings, right, is displacing
interior lighting?

MR. SHADD: Right. [|I’msorry, maybe | shoul d
clarify that. So the savings that conme from VT cone with
daylighting controls. |[It’s probably sonmething I should have
mentioned earlier. So if you have |ight com ng through,
say, a skylight or a wi ndow then you can adjust your
el ectrical lighting dowmmward fromthere and that’' s where
your savings cone in. Ws that your question, Mrtha?

M5. BROOKE: Well, so ny question is are you
allowing —is your assunption that it can displace all of
the interior lighting or just a certain anount into the
roonf

MR. SHADD: It depends on how many skylights you
have in there. So | think earlier —

M5. BROCKE: Ckay.

MR. SHADD: Yeah, right, right.

MR. SHI RAKH: There is a separate daylighting
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requi renent in the code for the primary zone and the
secondary zone. The illum nated areas that are within those
zones will have to have sone type of automatic control. So
presumably the nore VT, the nore you can dimthe lights
within those zones. And this also couples with our
control |l able ballasting (ph), we are going to have di nm ng
bal |l ast that ranps lights up and down.

MR GABEL: Real brief, Mke Gabel of Gabe
Associates. To followup, so the controls are assuned to be
di mming controls, not on/off controls?

MR, SHADD: They are assuned to be bi-Ievel.

MR GABEL: Bi-Ilevel.

MR. SHADD: So off 50 percent and conpletely on.
kay.

So the last formof adjustnent that we did away from
the mninumlife cycle cost was based on stakehol der
comments. So one of the stakehol der comments was that the
proposed performance ratings cannot be achi eved by al
w ndow types. So in our energy nodel we had fixed w ndows.
But, of course, in the real world you can have operabl e
wi ndows, you can have doors that are nade entirely of gl ass,
you can have different types of operable w ndows, etcetera.
So what we did was we revised again and we refined the
standard again. And the way we did that was we used the

sanme center of glass assenbly and we put it into different
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w ndow types.

So with our fixed window, for exanple, the optinum
turned out to be a double-pane with green tint and triple
silver lowE coating with, I think, an alum numfrane or
sonething like that. So instead of just putting that into a
fi xed wi ndow we once again used CVAST and we put it into
operabl e wi ndows, we put it into curtain walls and
storefronts and also into glazed doors. And we | ooked at
several configurations within those window types. So for an
oper abl e wi ndow you can have a casenent w ndow, you can have
an awning or a horizontal slider. So we |ooked at all of
those. And we took the maxi num U-factor of all those
di fferent configurations, the maxi num SHGC of all those
configurations and the minimum VT as well fromthose in
order to develop a single standard, instead of having to
specify a single one for casenent, awning and hori zont al
slider, etcetera.

The next set of coments were mainly geared towards
| eaving lower VT as an option in the standard. Ri ght now
the standard only has a maxi num sol ar heat gain coefficient.
So our proposal is to now include VT so that we can see the
daylighting benefits fromfenestration. So the first
comment was that we will encounter glare if we include VT in
the standard. Qur response to that was that the

nonresidential VT that the stakehol der had observed has
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actually been |lowered since this first coment fromO0.52 to
0.44 for nonresidential. For high rise residential it has
remai ned the sanme but we don’t consider that to be a concern
because high rise residential is mainly unoccupi ed during
the day, which is when glare is of nbst concern.

Qur second response to the glare comment was that
the prescriptive envel ope approach is still avail able as
wel | as the performance approach. If a lower VT is desired
for the project clerestories can also be used in those two
approaches. So we are not elimnating |lower VIs fromthe
standard. They can still be used in the standard. However,
if you are going to follow the prescriptive envel ope
conmponent approach, which is the part of the standard that
we are revising, then you will need to follow this VT.

Anot her response is that there is an RSG fornula in
the Title 24 standards that basically allows you to | ower
your solar heat gain coefficient if you are using overhangs.
There is not a correspondi ng overhang penalty on VT.
Therefore, you can use sort of higher solar heat gain
wi ndows and still put shading over themand that will still
be able to qualify w thout penalizing the VT.

Furt her responses on the glare coment, |ower VT dos
not mtigate direct sunlight contrast no matter how dark of
a w ndow you put in there. |If you are |ooking at the disc

of the sun through the windowit’'s going to be a thousand to
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one versus the rest of your surroundings. As far as
reflective glare on conputer screens, that can be mtigated
with low refl ectance conmputer accessories and we fully
expect that the technol ogy for anti-glare on conputer
screens is going to nove nuch faster than the life cycle of
a wndow installed in a building. And finally, occupant
orientation can always significantly mtigate glare. This
is especially true on east- and west- and north-facing
w ndows. And actually right now 100 percent of the current
nonresi dential standard is susceptible to VIs that are
hi gher than the proposed VT.

The next stakehol der comment was that exterior
shading and interior blinds should be considered in the
anal ysis. Exterior shading would actually tend to drive the
VT higher. And for interior blinds, recent studies — as is
cited here by HMG — show t hat occupants actually actively
control blinds to maxim ze the daylight. And given that, if
t hey have drawn down their shades, for instance, it’'s
actually better to have a higher VT so that nore daylight
savi ngs, nore daylighting control savings can be attai ned
with those shades closed. So just to clarify that a little
bit, nost shades in commercial buildings are not the bl ack-
out type. You know, we are not tal king about the blinds
that you may have in your hone that conpletely bl ock out

light. W are tal king about shades that permt sone |ight
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to cone through, whether they are slatted or typically sonme
sort of fabric or something like that or a screen.

And t hen anot her stakehol der conment was that the
t echnol ogy proposed in the standard — which is this triple
silver, lowE coating that | nentioned before — is
proprietary to only two conmpanies. In our research we found
that it is proprietary to two but available fromfour of the
si x maj or manufacturers. Only two manufacturers do not
offer it. Those two manufacturers actually only offer the
pyrolytic type of coating. Qur second response was that
Title 24 actually does not have a proprietary constraint, it
has a cost effectiveness constraint and a market
avai lability constraint, and several other constraints. But
nost notably what is really needed by law is to show cost
ef fecti veness and market availability, which this technol ogy
does have, this triple silver, |IowE coating.

And once again | wanted to nmention that, even though
this was the technol ogy that was found to be optinmumin the
standard, it is not outlawing or elimnating any other
t echnol ogy, including maybe so-call ed exotic technol ogi es
such as el ectrochrom c and thernmochrom c. Those can stil
be used within this standard in the performance approach or
in the case of |ower VT glazing, as we were tal king before,
and also in the prescriptive overall envel ope approach.

Anot her conment was that effective aperture and LSG
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— which is light to solar gain, the ratio of VI to SHGC —
shoul d be considered in lieu of VI. Effective aperture is
actually being elimnated fromthe standards for the purpose
of sinplification. And LSG which is the light to solar
heat gain, would actually not guarantee that you woul d get
good daylighting savi ngs because even dark gl azing can neet
this requirenent. You know, you can have a dark gl azing
that has a good ratio but still doesn’t let in much |ight.

And then finally, daylighting controls do not have a
significant effect on savings. Qur analysis actually showed
that it did have a significant effect on savings and al so,
probably nore inportantly, alnost all side-lit and sky-1lit
spaces will require daylighting in the new standards. So
usi ng daylighting in our energy nodel was appropriate, |
bel i eve.

| wanted to show sone graphics here to show that if
we do not include a VT requirement the | osses to the
standard are significant. This is a conparison of how nmuch
life cycle savings is lost if you don't use VT versus if you
do use VI. So in other words, for nonresidential w ndows
you | ose about 40 percent of your savings if you do not
include VT in your standard. For skylights it is much nore
substantial as the benefit of skylights is alnost primarily
VT.

So finally, just to show sone nunbers here — | don’'t
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expect us to read all of these — | kind of just wanted to
show graphically the savings that we get fromthis new
standard. So, as you can see, the mnimumlife cycle cost -
whi ch varied, as | nentioned before, by climte zone and
al so by the ratio of your fenestration to whatever surface
you' re looking at — and this proposed update that we have,
the savings are pretty close, actually. You don’t |ose nuch
by going to the sinplified standard of single U factor and
SHGC and VT over the whole state. And then in contrast if
you | ook at the no-VT alternative it drops significantly
there. So this is show ng nonresidential w ndows and high
rise residential w ndows.

This next slide is the sane thing but for gl ass
skylights. For nonresidential plastic skylights, once again
the mninmumlife cycle cost is very close to our proposed
standard. There is no line here for no-VT because the VT
requi renent wouldn’t apply to plastic skylights. And we
have sone final calculations to do, so high rise plastic and
gl ass skylights, the data is not avail able yet.

So finally, our code |language. This is what we are
actually proposing for the standard. So we woul d have
across all climate zones a maxi mum U-factor, a maxi num RSG —
whi ch does correspond to SHGC with the exception of an
over hang, which can adjust your SHGC — and we have a m ni mum

VT. And they would be categorized, whether you have a fixed
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w ndow, an operable wi ndow, curtain wall or storefront or a
gl azed door. And the overall maxi mum w ndowto-wall ratio
remai ns the sane. And once again the optim zation procedure
was based on a fixed wi ndow and we used the same center of
glass that we found fromthe fixed w ndow and the sanme frane
type — I’msorry, | should also nention that. Same center
of glass and sane frane type in terns of whether it was
solid alum num or whether it was sone sort of thermally
broke-in technology. And then we applied that sane center
of glass and frane type to the operable curtain wall,
storefront, etcetera.

And then for skylights it is a simlar story,
maxi mum U-factor, RSG and m ni nrum VT, with the exception of
pl astic, curve-nmounted skylights, which will not have a
requi renment on sol ar heat gain coefficient per the energy
saving benefits that | showed in that slide a few slides
back. Sorry, this was for nonresidential, this is for
nonresidential. And then Table 143(b) of the standards
applies to high rise residential, a simlar story here.

And finally, the renmaining work we have is we need
to still define exactly what the wi ndow types are. W will
| ook into, you know, sort of different definitions that are
avai l abl e and | ook for what is nost applicable here in
California. W need to develop a default VT table. R ght

now in the standards there are default U-factors and defaul t
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sol ar heat gain coefficients in the fornms of tables and
formulas. W need to develop the same thing for VI. And
there are sone guidelines there. W wll alnost certainly
be using CVAST again for that. And then m scell aneous
docunentati on of the work that was perfornmed and sone m nor
cal cul ations left over.

So that concludes ny presentation. Are there any
gquestions?

MR. SHI RAKH. Thank you, Eric. | really like the
sinplification. You know, when you conpare the Table 143(a)
and (b) of this proposal with 2008 you will see how much
sinpler this is.

Any questions? M ke?

MR GABEL: M ke Gabel, Gabel Associates. So when
you tal ked about | ooking at all those nunbers of 2000
products, a |lot of them w ndows, sone skylights, those are
all NFRC-tested product. Wre any of them storefront w ndow
types that were included or how did that work?

MR, SHADD: So what we did in our energy nodel - no,
we used a fixed wi ndow type. And then once we found the
optinmum for the fixed wi ndow type then we used the sane
center of glass and the sane frane type. W put that into a
curtain wall and storefront frane inside CMAST and t hen got
the VT, SHGC, etcetera, fromthat.

MR. GABEL: But, again, the assunption was that
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everything you | ooked at was NFRC-1i ke or NFRC-tested

product —-

MR SHADD: Um hmm

MR. GABEL: - that you assunme woul d be readily
avai l able in the market anywhere, everywhere. | nean, just

| ooki ng at those nunbers they seemextraordinarily stringent
to me with respect to what kinds of products people usually
can obtain for typical office buildings. | nean, if you're
doing a huge building you will have a special testing done
and you m ght be able to do that. |’mjust concerned about
smal | er projects and projects where they are trying to get
of f-the-shelf NFRC-tested product. And just |ooking at the
SHGC val ues, they just seem you know, pretty low. So just
a conment .

MR. SHADD: Can | ask you a question, actually? Are
you referring to it would be difficult for a smaller project
to make a nock-up and then -

MR, GABEL: Well, for a smaller project they are not
going to pay for testing a product, they are going to try to
find product that has already been tested. And
manuf acturers at the local |evel are just not necessarily

going to have NFRC ratings for a |l ot of glass types that,

well, you are looking at as ideal in the abstract but in
reality — I’"mjust comenting — it’s just going to be kind
of tough. | don’t know how this is going to filter out with
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t he performance nethod, to what extent you can offset this
with other features. But just ny first look at this, this
isreally quite a step.

MR. SHADD: So the one comment | will make in
addition to that is that CMAST is a software tool and it is
making it a lot easier to have windows rated. You would
basically — there is a database of w ndows that is being
created, w ndows and skylights, of course, that is being
created right now that corresponds to these — well, anyway
there is a database that is being created of all different
sorts of windowtypes. And it is really a sinple matter if
you use this software, you say this is the glass | want to
put in, this is the frane | want to put in, this is the
spacer and this is the gas and what is the rating. And you
pay an agency to do that.

And the hope is that, as this nethod for rating
wi ndow products becones nore prevalent and this library of
w ndows grows that it will be as sinple as what you' re
sayi ng where you will just be able to say, oh, I’mgoing to
use this kind of window in ny building and it’s al ready been
rated and then we’ re done.

MR, SHI RAKH. CMAST has been up on NFRC s website
for a while now. Have you ever tried using it, Mke?

MR GABEL: No, | haven’t used CVAST. And |’ m not

guestioning the fact that it’s a good piece of software that
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is readily available. The issue is that when you spec a
project, especially smaller projects, they haven't really

t hought through precisely in nost cases how they are going
to meet the requirenent. And so it’s just this chicken and
egg problem | nean, it wll drive the industry, obviously
in theory, to |ooking at these issues earlier in the design
process, which is what you want to do. It’s just — this is
getting back to CBA comments earlier, but education, that
this is perhaps going to be a big issue in the first year of
the standards for people to rethink how they are going to
desi gn and neet these requirenents earlier on than waiting
until the end of the process to figure it out, so to speak.
So that’s ny comrent.

MR. SHADD: Right.

M5. BROOKE: This is Martha. | just wanted to ask
and then maybe nention as one nore thing on your renaining
work to do, is did you confirmthat there are products
al ready in the NFRC dat abase that are certified at these
|l evels for the different window types or did you assune that
the products are available, they just haven't all been
tested and people are going to figure out how to use this
CVAST software to do that?

MR. SHADD: Well, in order for ne to cal cul ate these
they already had to be in the database. As far as a

conplete —
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M5. BROOKE: Ckay, so all the | arge nunber of
wi ndows that you put in your regression equation were all
fromthe NFRC dat abase?

MR. SHADD: All of the products were already in the
dat abase.

M5. BROOKE: Ckay, so maybe the only issues are with
maybe these storefront wi ndows or the other ones that are
fabricated —

MR SHADD: The storefronts were —

MS. BROOKE: - onsite.

MR, SHADD: - also — | guess we could tal k about it
intw different ways. So all of the products were
avai lable. So in other words, specific franes by thensel ves
and specific center of glass assenblies and spacers and
such, they are already in this database right here.

M5. BROCKE: Ckay.

MR. SHADD: It’'s a matter of assenbling them
together into a conplete product and then getting the rating
fromthat. That is sort of the difference.

M5. BROOKE: Ckay.

MR. SHADD: But every nunber | have in here cones
fromthat.

M5. BROOKE: Ckay, so it’s the product versus the
pi eces then that we have to -

MR. SHADD: Right.

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

M5. BROOKE: That's the challenge. Okay, thanks.

MR. RAYMER: Bob Raynmer with CBIA. Martha just
asked one of ny questions. The second one is: Cenerically,
as we’'ve been nentioning at the past neetings, the question
is with the proposed standards is there product avail able on
a statewi de basis, is there an adequate supply of product
avai l abl e on a statew de basis? And M ke has a great point.
This also applies with, you know, sonme of the water stuff
that we’'re tal king about and a few of the other systens.

And that will be a big education and training issue that
we’'re going to have to get over here.

MR. SHADD: Yes, ny response to that is that, as I
menti oned before, four major manufacturers have this
product. So it is readily avail able.

MR. CULP: Good norning. M name is Tom Cul p. Hi,
Eric. FEric and | have exchanged a few conversations but
haven’t been in person yet.

MR. SHI RAKH: Who are you affiliated with?

MR. CULP: Birch Point Consulting. And just because
| amnew to this group | would like to just explain who I am
alittle bit. 1’ve worked in the fenestration and gl azi ng
energy efficiency world for the last 13 years. | work with a
nunber of the gl azing conpanies as well as trade
associations. And, while I’mnot representing them here

today, that is ny experience both on the technol ogy side as
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wel|l as energy codes. |1’ma voting nenber of the ASHRAE
90.1 Committee as well as have been heavily involved with
| ECC as well as their new International G een Construction
Code and | sit on the NFRC Board of Directors along with
Nel son (ph). So I’ve been involved in this area for a
nunber of years and just wanted to share sone comments.

So first of all | would like to thank Eric and
praise himfor the obvious hard work that has gone into this
and really appreciate the fact that he is using nodern tools
i ke EnergyPlus and CVMAST. So that’s nice to see that
com ng along. However, we do — and many aspects of this, |
think, are well done. But we do have sone very serious
concerns about at |east one aspect of that and that is
regarding the mninmumVT. And so | would |ike to touch on a
few points. W wll be submtting detailed witten conments
but I did want to raise sone of the points and questions.

First of all, it is absolutely wonderful that we are
continuing to | ook at daylighting because that is incredibly
i nportant. However, our concern is that in the admrable
effort to sinplify by going to a sinple mnimumVT it’s the
wong netric, it’s overly sinplistic. Daylighting is
conplicated, it is conplex, particularly in comerci al
bui l dings. As an exanple, Heschong Mahone hosted a
dayl i ghting forum workgroup |ast year with over a hundred

experts in the daylighting and energy code fields,
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specifically | ooking at how do you codify daylighting. And
if there is one nessage that cane out of that it is that
it’s hard, you can't do it, it’s very difficult, there are
many different approaches you can take. And VT is only one
aspect, you also have to | ook at distribution of the glass
|aterally, up high, where is the Iight comng in, you have
to | ook at the size of the gl ass.

You know, this analysis if you are | ooking at, say,
a certain mninmum VT is adequate at a 20 percent w ndow-to-
wal | ratio, what about a 30 percent wi ndowto-wall ratio
t hat perhaps uses a darker glass but it’s bringing in the
sanme nunber of lunmens onto the work space. |It’s actually
doing a better job because it’s spread out more and it has
a lower glare issue because | ess contrast between the wall
and the glass. Yet a sinple VT requirenent like this would
not allow that product to be used. So that’s just an
exanpl e how daylighting is conplicated.

And really | think sonmething that woul d be of
concern is that this has the potential to work agai nst your
goal and harmenergy efficiency. You know, one exanple we
al ready touched on a little bit, was glare. |If you go to
t oo excessive high VT are you going to |lead to people
closing the blinds and turning on the Iights? That’s one
and I know we’ve kind of had a little bit of dialogue about

that. One answer is nmaybe using overhang. But if you use
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an overhang are we including that overhang in the cost
analysis as well? | don't think so.

But nore one of ny concerns — because | work with a
nunber of gl ass conpanies and just in this field in general
— is have we | ooked at the whol e range of products and
considered that this will introduce barriers to designs that
save nore energy? Now, there are a couple of exanples.

Have we considered what this would do with triple glazing?
VWhat if someone wants to do better than the code and put
triple glazing in? They can certainly neet the U-factor and
they can neet either the solar heat gain or the VT but not
both. So this would prevent a barrier to the use of triple
glazing. And I know you can go the performance path. But
do we want to discourage the use of triple glazing? | don't
t hi nk so.

Sanme thing for these new configurations where you
use two | ow E coatings, a nunber two surface and a nunber
four surface. That would not neet the VT requirenment here.
So we are discouraging sone new i nnovative approaches. W
tal ked about the triple-silver, lowE that is really kind of
driving this VT requirenent. Have we considered that sone
of the glass conpani es are devel opi ng new versions of the
triple-silver, lowEs specifically with lower VT to try and
bal ance gl are and daylighting both? So you get that

selectivity, the |lower solar heat gain, but you re bal anci ng
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VI. So it’'s about having the right amount of VT, not the
nost VT.

What about a product that has | ower solar heat gain
than what’s listed here? It saves nore energy overall,
cooling. But it would not neet the VT requirenent because
you can't meet both, it is an overconstrain problem This
woul d not allow that. This would also introduce barriers to
dynam c gl azing, which I know one of the goals is to go to
zero energy buildings. But this would introduce a barrier
to the use of dynam c glazing, which is on DOE's road nap to
zero energy buildings. The sanme thing for building
i ntegrated photovoltaic. Again those can go on the
performance path. But do we want to introduce barriers to
t hose technol ogi es?

So, you know, and of course our savings — | don't
want to get the wong nessage here. Daylighting is
incredibly inportant. And savings that cone from
daylighting, as Eric nentioned, really cone fromthe
controls. And that was one question | think we need to | ook
at. Have we | ooked at the relative energy savings fromthe
daylighting controls versus the VI? You know, sone of the
wor k done by Rick Mstrick at Penn State, a daylighting
expert, when you | ook at the savings that come fromthe
dayl i ghting design 96 percent of the savings cones from

introducing the controls. The VT, whether you have | ow or
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hi gh VT, adds another four percent. So it’s, you know,
relatively are we introducing all these barriers for
sonething that is really a small increnental anmount? And
think that's sonething Eric and | need to work through, is
wher e these percentages cane through and the inpact with and
wi t hout VT.

You know, there are sonme other questions I'll raise.
Lam nat ed gl azi ng used for safety glass, that would not neet
these VT requirenents. So are we introducing a safety issue
there as well? But again, you know, | don’t want to sound
too negative. It’s just | think a lot of work and a | ot of
things we need to | ook at here. And we wll be submtting
comment s and suggestions. You know, when you | ook at sone
of the base codes, whether it’s 90.1 or IECC, they are
tending to | ook at kind of VT, but not at this kind of |evel
and not as a flat mninum VT, it may be a ratio. But | ook
at the green codes. You know, California really wants to
|l ead the way, so let’s |look at what the International G een
Construction Code is doing or ASHRAE 189, which is now being
pi cked up by all Arny facilities for green construction.
They are | ooking at effective aperture.

| know there is this concern of sinplicity.
Daylighting is not sinple, though. And so | think if
California wants to | ead the way they need to | ook at what

the green codes are doing and adapt that into the base code.
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But this, in nmy opinion, is actually going the opposite
direction. Now, if we do want to |ook at sinplicity then
let’s ook at sone of the other possibilities, New Buildings
Institute, a very proactive group, they helped rewite a big
change to the I ECC, a 30 percent change. | know you’ ve
di scussed that on the residential but there is a 30 percent
change in stringency for the coomercial side, too. And a
| ot of that was headed up by New Buildings Institute and
AlA.  They took a conpletely different approach, which is to
i ntroduce | anguage about spreading the glass around and
having a m ni mum VT over solar heat gain ratio, but at a
much nore noderate level and all in conjunction with
lighting controls.

Sol will include that in the witten comments. But
| think we need to | ook at sone of these issues and try and
wor k t hrough the best solution that wll pronote daylighting
but al so not have uni ntended consequences. Thanks.

MR. SHI RAKH: What is your solution, get rid of VT,
have a different |level of VT, go to effective aperture?

MR. CULP. | think it was an admrable goal to try
and sinplify but going to a flat sinple mninmum VT there are
all sorts of nuances and problens with that. So |I think we
need to go away fromthe m ninum VT. Now, |I’'m not saying do
no VI. The solution is either, in my opinion, to | ook at

effective aperture. Maybe we can | ook at other ways to nake
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that easier to use in the enforcement community. But
effective aperture is a nmuch better way to | ook at
daylighting design. Beyond that, if we don’t want to go
that direction then there are other prescriptive ways that
were tal ked about by the New Buildings Institute. It’s nore
than just one sinple nunber, but a couple of provisions that
woul d then hopefully lead to better daylighting design but
also with nore flexibility to avoid these problens.

So, | nmean, it’s not sonething | can tell you right
now but I will put it in our conments.

MR, SHI RAKH. Yes, | appreciate your witten
comments. Eric, do you have any reactions to this?

MR. SHADD: Well, no. | had a couple of things to
say and | do look forward to reading the witten conments.

Li ke you said, this is sonmething that is not just going to
be able to be tal ked out right now.

The first conment was, you nentioned barriers to
things like electrochromcs and thernochromcs. | don’t see
that this a barrier at all to those technologies. | don't
think el ectrochrom cs or thernochromcs are close to being
part of a prescriptive standard and | think that pretty nuch
no matter how the standard turned out now t hose woul d have
to be pursued in the performance approach at this point. |
don’t think we are proposing a very radically high VT as

well and | think 0.44 is reasonable. And finally, sone of
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the groups that you’ve nentioned are mainly consensus- based.
In other words, they are looking to find agreenent anong a
commttee which is conposed of people with many different
interests in the final product. Wereas, | believe this
process is nore driven by a cost effectiveness sort of
criteria.

Yes, we will talk nore offline.

MR, CULP: Yes, we will continue the dial ogue. Just
real quick regarding the nunbers, just for other people in
the roomwho aren’t famliar with NFRC and all of that, you
have to be careful about the nunmbers because it is not
intuitive. Because the VT nunber includes the frame as
well. So if you have a casenent window it may have a 3.5
inch frame, the glass nmay have a high VT but because of that
frame — you know, you say a 44 is not very high. Well, that
may be true if you are tal king about center of glass. But
when you put that in a frane that is actually a very high
nunber for sone of these products.

MR. SHI RAKH. That’'s a good point. Because all the
nunbers here are for the total fenestration, it’s not center
of glass. Any other comrents?

MR, SHADD: Sorry, if | could just respond to that
really quickly. That’'s why we went to fixed operabl e and
such and you can see operable is 0.33. And for the fixed

frame we went with a wider frane than usual. So operable is
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0.33. And you're right, these do represent whol e w ndow,
yes.

MR. SHIRAKH: This is a classic exanple of
sinplicity versus flexibility.

MR. ZEREMBA: Tom Zarenba, |'mw th Roetzel &
Andress. | represent Pilkington North America AGC Fl at
G ass North Anerica, two of the major manufacturers of flat
glass in the United States. And I’'Il nake ny comments very
briefly. 1’ve been involved in all of the discussions of
ASHRAE and | ECC over the | ast several years relative to the
i ntroduction of VT issues into those codes and al so at the
new | GCC, the G een Construction Code, proceedings. And
|’ ve al so been involved in the glass issues relative to
buil ding codes for at |east the last 30 years, alnost 30
years, as much as | hate to say that. But in any event
have to.

One thing | have found is that there sinply is no
silver bullet when it conmes to, Let’s pick one type of glass
and use it everywhere, that’'s the way we’re going to do
things. And this proposal pretty nmuch does that. It says
we’'re going to have one type of glass everywhere in the
state no matter what the climte zones, no matter what the
orientation, no matter what the physical conditions, no
matter what the design, no matter what. W’re just going to

have one type of glass in these buildings. There is no
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silver bullet. dass is dependent upon a nunber of factors.
And | think one of the nost critical factors that was
descri bed cane up during, | think, questioning by Mrtha
here. And that was that the savings fromVT is tied
directly to lighting controls. The problemis that if the
VT is high enough it lets in so much |ight that human
override says shut the drapes, turn on the lights and
override the controls.

Now what you’ ve done by a high VT glass is you have
i ncreased the occupant’s use of energy in that building.
And, of course, comrercial buildings are in very |arge
measure driven froman energy consunption standpoint from
internal lighting controls or designs. Look in this
building. There is no VI whatsoever. The lighting is
specifically designed in a way that it is the right |evels
of light to work in. A high VT glass in a comerci al
building is going to let a lot nore light than you have in
this building or in this roominto that room Wen that
happens, if the human occupants are unconfortable they wll
sinply override the VI, they will override the lighting
controls, they will increase the energy usage of the
buil ding by using artificial lighting instead of relying on
the natural lighting. In addition to which you have the
problemthat if the disconfort of those occupants becones

such that the building occupants find it intol erable then
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you' I | have aftermarket applications of filnms and ot her ways
to reduce the anmount of VT that is brought into the
bui | di ng.

So there are ways to address this. The codes are in
the process of addressing it. Neither the | ECC, ASHRAE or
any of the green codes that |’ve been involved with have
taken an approach that would be as sinple as one which could
ultimately actually increase energy usage. And, of course,
that’s why they don’'t take as sinplified an approach as this
because of their concern that if we do take this type of
sinplified approach we actually going to increase total
ener gy usage of the building.

M5. BROOKE: Can | ask you a question? In your
experience have there been studi es done that shows that a
certain level of VT does drive occupants to shut blinds?

MR, ZAREMBA: Well, the Tinmes Building in New York
City examines in intimate detail the interrelationship
between |ighting controls, shading and occupant confort. So,
yes, there are. And those are well known studies. | can
tell you that I’'min a commercial office building with a 20
percent VT. And |’ve been in that building for alnost 15
years. And what happens is the closing of the shades
follows the sun around the building. And as a result all of
the efforts to utilize lighting controls are overridden,

even at 20 percent.
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M5. BROOKE: Ckay, thanks.

MR. SHIRAKH: It seens |like you are okay with the U
factor and SHGC proposals. |It’s the VI that seens to be —

MR. ZAREMBA: Well, if you pull the VT out of this —
|’ m | ooking at this as a whol e docunent. And so nmy concern
is that these nunbers evidently are intended to kind of fit
together. \When you do fit themtogether in these types you
wind up with a single product. And ny concern is that those
relationships fail to take into account the climte zone
you're in, they fail to take into account orientation,
potential shading issues, human overrides. There are so
many factors that | have not | ooked at SHGC separately to
answer the question. | know these are extrenely | ow
nunbers, the SHGC val ues are extrenely low And if you're
inaclimte zone even in California where you are in a
heati ng-dom nated climate these nunbers are very, very |ow
and they are going to | eave an awful |ot of energy on the
tabl e perhaps related to solar gain, to use that.

But, again, in many comrercial buildings,
particularly in the climate zones in this state, | think
you' re going to find that there is a very high |level of
dom nance from an energy consunption standpoint fromthe use
of electrical |oads, energy, lighting |loads. And that’s ny
concern, is that these VT and SHGC nunbers are al nost

guaranteed to result in override, human reaction overrides
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i nvol vi ng shadi ng and overriding of the lighting controls to
return to a lighting that is confortable to work in.

MR. SHI RAKH: The previ ous speaker suggested going
back to the effective aperture or sone kind of sinplified
version of it. Wuld that be preferable?

MR. ZAREMBA: That is the nost energy efficient way
to address VI, SHGC and lighting, in ny view. There are
even sinplified versions of that. The green codes have
pi cked up effective aperture because they recognized
t hroughout the di scussion periods that if you truly want
energy savings and reduced lighting | oads effective aperture
is the way to do it. The standard codes, the m ni num codes
pi cked up sinplified nmethodol ogies in order sinply to
address the issue of lighting. And, of course, that was the
New Bui |l di ngs Institute and Al A devel oped proposals in the
| ECC, which cone out in 2015.

MR. SHI RAKH: Can you include those in your witten

response?
MR, ZAREMBA: Oh, absolutely, we intend to.
MR. SHI RAKH: All right, thank you. George?
MR. SHADD: Could | have just —

MR, SHI RAKH. Yeah, we need to kind of nbve on to
t he next topic.
MR. SHADD: (kay.

MR. SHIRAKH. | only want to spend about five nore
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m nutes on this because we need to nove on.

MR. SHADD: All right.

MR. SHI RAKH: Ckay, Eric, can you quickly respond to
t hat ?

MR. SHADD: Well, | just wanted to say that the
prescriptive standards are not intended to be a silver
bull et for every application and that the prescriptive
standards are intended to be an optimal solution for a
reasonabl e nunber of buildings here in California and they
have al ways been very specific in what sort of building they
speci fy.

And also in regards to blinds, | think we answered
that in the presentation. And in terns of solar gain,
climate zones where solar gain is beneficial, we | ooked at
that as well, we | ooked at passive solar gains in the col der
climates. And it never turned out to be cost effective,
even t hough sone energy was saved.

MR, SHI RAKH. Cathy then George and then we go to a
gquestion online and then | want to nove on.

M5. CHAPPELL: Cathy Chappell, Heschong Mahone
Goup. | just wanted to point out that we are dealing with
effective aperture issues with the daylighting case work
that both Tom and Tom have been involved with. And that may
be Mudit Saxena, who is the case author, that is on the

i ne. If we want to tal k about that further we can.
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O herwi se, we can respond to witten coments and we’ ve been
working with Eric on those issues

MR. SHI RAKH: Ckay, thank you, Cathy. George,
qui ckly.

MR. NESBI TT: CGeorge Nesbitt, Environnental Design
Bui | d, Cal HERS passive house, California. | just want to
bring up the issue of residential being in the
nonresidential standards, a little oxynoronic since DHW and
lighting fall then under the low rise residential standards
for high rise residential.

The problemis on wi ndows because of the | ow sol ar
heat gain coefficient required because it is high rise, what
that does is makes nost high rise residential really hard,
it makes the cooling budget, especially in a non-cooling
climate, end up being 40 tinmes | arger than heating budget.
We’'re tal king about buildings that are not air-conditioned,
don’t need to be air-conditioned. |If you take the sane
buil ding and nodel it lowrise versus high rise the TDV
energy use doubles as a high rise. And so, you know, |
think when it comes to high rise residential, A it should
not be in the nonres standards, B, w ndows should follow the
low rise at least up until you get to maybe a certain
percentage of glazing. | nean, if you want to build a high
rise all glass building, you know, and do sonething stupid

i ke that obviously you' re nore likely going to need that
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| ow sol ar heat gain coefficient.

And to kind of echo the previous conmenter’s
comment, the question is when it conmes to w ndows and
residential and possibly even nonresidential is it possible
we’' ve saved TDV energy yet actually not saved any real
energy? So, you know, we increase the heating use, we
decrease the non-exi stent cooling use, we’ ve saved TDV but
we’ ve actually increased energy use over what we could have
had.

M5. BROOKE: |'d say it’s not possible but that’s
only ny opinion.

MR, NESBI TT: Maybe 1’1l go noodl e on the conputer.

MR. SHADD: (kay, so in response to that, you said
that it uses 40 tinmes nore energy. Maybe we can take a | ook
at what nodels you used. In our nodels it sort of obviously
did not do that. Another thing I'll say is that hearing
| oads, you know, when you’re tal king about TDV, electrical
| oads can be as high as 20 times — can have a 20 tines
hi gher value for electrical |oads versus heating | oads. |
think for a high rise building to use 40 tines nore — |
don’t know, | think we need to talk nore about that and talk
about the nunbers.

MR, NESBITT: Yeah. | nean, | can show you rea
runs fromreal projects in real climte zones.

MR. SHADD: (kay.
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MR. NESBITT: You know, four or five story.

MR. SHADD: All right, let’s talk nore then.

MR. SHI RAKH: Thank you, Ceorge. There is a
gquestion online and then we will nove on.

MR. SAXENA: Thank you. This is Mudit Saxena from
Heschong Mahone G oup. Can you guys hear ne fine?

MR, SHI RAKH:  Yes, we can.

MR. SAXENA: Ckay, thanks. So |I’ve been |istening
to the cooments online and |I’ve also talked with Tom Cul p
about his concerns about this. And | just wanted to make
two snmall coments and then | will take nyself offline so
that you can nove on. One was that we need to |look at this
thing inits entirety. W’re |ooking at the prescriptive
portion of the code, which is requiring the mninmm VT.
think that if you | ook at the envel ope tradeoff nethod and
al so the performance nethod it allows you to get out of the
m ni mum VT requirenent if the designer so w shes.

The second thing | wanted to say is that we’ve
| ooked at the issue of glare and blinds very carefully and
there is a |lot of research, a |ot of effort that’s been done
by us, alot of it that has been done by others including
t he one that Tom nentioned, which is the New York Tines
study, which actually show that people are actively engaged
with their blinds and they tend to open their blinds, they

override an automatic signal to close blinds and | eave them
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finding out through this research — and this is a devel opi ng
field — but everything we’ve | ooked at until nowtells us

t hat people actually |ike having nore daylight into the
space. And when there is a problemw th glare they close
the blinds and then they actively use those blinds to open
it again to get back the view.

So we want to maximze the ability of |ighting
controls to work when those blinds are up. And what were
trying to do here and what Eric is trying to do with the
m ni mum VT, which really works very well for the daylighting
portion of the code, is it provides a sinple nethod for
peopl e to get good energy efficiency. There are other ways,
there is the perfornmance nethod which gives you an out as
well. So I know there will be sonme comments from Tom
witten comrents, and | |ook forward to working with you on
that, Tomand Eric. Thank you.

MR. SHI RAKH:  Thank you.

M5. BROOKE: This is Martha. Just one quick thing.
It seens to nme that maybe what we could do to facilitate the
di scussion is for staff to conmbi ne the daylighting proposals
with this proposal so people could see the entirety of the
w ndow. You know, because there have been these coments
about effective aperture, well, we think we have that but we

didn't tell you about it. And that way you woul d know t he
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entirety of what we’'re attenpting here.

MR. SHI RAKH: Sounds |i ke a good suggestion. | see
a |l ot of heads nodding. |If you have any other questions
related to this topic we can probably cone back to this in
the afternoon during the public comment or you can send us
your witten comments and we will consider it. Thank you,
Eric.

W' re going to nove to our next topic, which is the
upgr adabl e setback thernostats. And Josh is going to
present that one.

MR RASIN So we will junp into this. [It’s the
upgr adabl e setback thernostats presentation. |’ma Josh
Rasin with the Heschong Mahone G oup. W have been worki ng
closely with Mazi and the Energy Commi ssion. And just a
qui ck overvi ew.

This is our requirenent for setback thernostats. It
repl aces the existing requirenent for setback thernostats
and calls them upgradabl e setback thernostats. The
upgr adabl e conponent of that | anguage refers to the ability
to add comunication to the thernostat w thout the use of
any tools. Conmunication will enable the end-user to shed
AC load if they are voluntarily participating in a demand
response program Wth the renoval of that conmunication
it would function the sanme as the existing setback

thernostats. This would require change in | anguage of
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Section 112(c), which is the requirenent for space
condi tioning equi pnent and Section 150. And this does not
allow for trade-off against other building features as
required here. This requires a default of a four degree
Fahrenheit setback by the UST in response to demand response
signals but that setback can be changes, it’s user-defined,
and it can be overridden anytinme by the end-user.

So to do a little background here of why we're
t al ki ng about demand response. The purpose of the UST, the
upgr adabl e setback thernostat, is to help enhance grid
reliability and prevent rolling blackouts which would knock
out power in an entire nei ghborhood. These rolling
bl ackouts only occur very rarely during really critical peak
periods and no nore than a few hours a year. It is not
really economcally feasible to build | arge power plants to
nmeet this load for only a few hours a year. Demand response
is a much nore cost effective option. Additionally, the
California utilities are noving towards peak day pricing,
whi ch changes the price of energy at different tinmes of day
to relate to how nuch they are having to pay for it at the
whol esale level. So it this passes this cost of delivering
power during these critical periods on to the consuner
rat her than average theminto the sumer rates, as is done
now.

This creates an opportunity for consuners to nanage
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their bills actively and save energy when it costs the nost
to them so they have the greatest savings. Studies have
shown that enabling technol ogy hel ps provide tw ce the | oad
i npact using a demand response program as just using pricing
or incentives alone. Custoner participation in the DR
prograns and events is still voluntary. No one is required
to do anything but you are going to pay the price literally
if you choose to do nothing. And so we are hel ping bring
the UST in as that enabling technol ogy.

MR. RAYMER: Could I ask a quick question?

MR. RASIN. Al right.

MR. RAYMER: Can you go back to the last slide? And
this is just the format of your slides. That last line is
really inmportant. When you print out what you ve got on the
CEC website right now the word “voluntary” doesn’t appear.
You see “customary participation in DR prograns and events

are” — end of page — and then you start the next page. That
woul d be very inportant to get into that.

MR. SHI RAKH. Thank you, Bob. Good point.

MR. RASIN. Ckay, thank you.

So why denmand responsive thernostats? According to
the CPUC, residential and commercial air conditioning |oads
represent at |east 30 percent of the summer peak electricity

| oads so this is a great target for bringing dow that

sumer peak. And the reference design that we’' re devel opi ng
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for the upgradabl e setback thernostat hel ps for denmand
response for all manners of appliances and devi ces, not just
thernostats. Oher | oads are beconing nore easily shed as a
part of demand response. |’ve |listed a couple of exanples
here of lighting, refrigerators, washi ng machi nes, power
strips, all those sorts of things. You know, a refrigerator
can turn off its defrost cycle or an anti-sweat heater and
this requires a sinple logic of a yes/no, is there a demand
response event. And we're hel ping set the framework and the
ground work to do this for not just thernostats but al
over. W'’re just doing it via thernostats here. And this
woul d hel p give the end-user multiple avenues of
participating in a demand response event or demand response
programto get the savings they want on these peak days by
choosi ng what end use | oads they feel they can shed nobst
easily.

This is just the existing |anguage, what is in the
code right now under 2008 Title 24. It requires setback
thernostats in all unitary heating and cooling systens,

i ncl udi ng heat punps, that are not controlled by a central
energy managenent control system That’'s the sane
requirenent that is triggering now. So in the sane

i nstances where you' re putting in a setback thernostat we
are now requiring this upgradabl e setback thernostat.

| want to give a little background. In 2008 there
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was a proposal for a PCT and this was a very contentious
proposal. It had a built-in one-way conmunication using an
RDS system added an expansion slot to allowutilities to
utilize a different conmunication nethod, and it required
participation by custoners in energency events. And this
was a big deal, this was not giving people the control they
want ed over their own devices. And so what we’ ve done for
this code cycle is sonething very different. W’ ve taken
all these comments, we’ve taken these concerns and we think
we’ ve addressed themin a way that allows everyone to get
what they really want out of this device.

So this is the 2013 UST proposal. There is no nore
mandatory participation in enmergency events. There is no
nore mandatory participation in any events. Everything that
is done by the UST is because the user decided they want to
be involved in a demand response event. W added the
requirenent to allow for physically disabling the
communi cati on conponent of the thernostat. And we wil| get
into the details of that in a little bit. But part of it is
that the comruni cati ng conponent can actually be physically
removed. You don’t have to enroll in a DR program you
don’t have to have the conmunication there. But a |ot of
peopl e want that. You know, we have cell phones that
connect to everything, they want to be able to control their

thernostats from anywhere that they are. This allows them
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to do that.

W set a default demand response of four degrees, as
| nmentioned, but that can al so be changed by the user.

Maybe they are nore confortable wwth a two degree setback
maybe they want nore savings and they want a six degree
setback. They have the option to do that. As | iterated
before, the participation in the DR programis voluntary,
it’s their choice to do this.

So we did sone technol ogy surveys and the technol ogy
that would neet the requirenents of this code would be in
two basic configurations. One would be a plug-in interface
where you have the renovabl e communi cati on devi ce and USNAP
is an exanple of a nodel that fits that description
Anot her option would be having a built-in comrunicating
device, you know, it could be built-in W-Fi or Z gbee or Z-
wave, whatever the person chooses. And that would have to
be able to be turned off by a switch on the thernostat case.
And that is an exception that allows this particul ar device
with this built-in communication into existing buildings.

The new construction requires that the comrunication
conponent be renoved conpletely if the consunmer changes, but
in existing buildings through a retrofit application perhaps
you could put in a conmunicating device. And the idea there
is that in aretrofit situation you have sonmeone who is

already living there, they know what kind of conmunication
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they want. |If they want a W-Fi thernostat they can go get
that. But in new construction it may be a devel oper who is
devel oping this building and you don’t know who is going to
live there yet and so they don’'t know what ki nd of
communi cation they mght want. So you leave it as a port.
The end-user can cone in when they nove and plug in whatever
suits their purposes.

So we’ ve done a coupl e of surveys and we found that
communi cating thernostats are currently available at a
variety of price points. W sent out a manufacturer survey
that had very brief responses and then we followed that up
nore recently with — we went on Hone Depot.com and | ooked at
what were the comunicating thernostats that are currently
avai lable. And we found there is a seven-day touch screen
programmabl e thernostat at price points of sixty and a
hundred dollars. The sixty dollar one is just a standard
set back thernostat currently neeting code and the one that
costs $99.88 is a thernostat that has two USNAP ports and a
W -Fi nodule included. So about a forty dollar price
additive there to include this comunication that woul d neet
the requirenments we’re asking for now.

W al so | ooked at anot her comuni cati on nodul e that
adds Insteon capabilities, which is a smart honme autonmation
network, and that’s about $96.00 and it plugs in via a

standard jack and can be unplugged also. So we took the
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average of these two points to get this $68.00 figure and
that is approximtely an increnental cost. Now this is what
is currently available right now before there is any
requi renent for conmunicating thernostats. I1t’s reasonable
that once this requirenment goes into effect nore
manuf act urers devel op products that specifically neet this
requi renent and the product cost would conme down, both in
the near term 2014, and the long term 2020, 2030.

W estimated the effective useful life of 15 years.
That is according to an ol der version of ASHRAE. The newest
ver si on does not have enough data to support an estinmate of
useful life of a thernostat. So for argunment’s sake we’'re
sticking with 15 years. W assune with that 15 year life
cycle we have to do cost analysis and savings anal ysis for
t he nonresidential and residential sector because this is
affecting both. The residential sector uses 30 year TDV
val ues, so that’s over 30 years. That’'s assum ng that you
woul d have a thernostat for the first 15 years and repl ace
it and another thernostat for the next 15 years. W decided
to assune that after the first 15 years the increnmental cost
of this technology is going to be zero. |It’s going to be
wi despread enough that we are already tal king about 40 to 60
dol l ar adder. After 15 years that should be down to a
coupl e of pennies at nost.

So we made some basic savings assunptions to run the
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savings analysis. W started with the idea that custoners
are going to be on a tine of use rate that has sone sort of
peak day pricing or critical peak pricing element to it.

And that’s the default rate, that is currently the default
for many | arge comercial custonmers in QU territories and
it is going to be the default for residential custoners in
the future. W identified the top one percent of TDV hours,
whi ch made for 88 hours annually, and since those are the

hi ghest val ue hours those are the hours where the high price
will be passed on to the consuner and therefore would be
utilized as demand response events. W nodel ed the energy

i npact of a four degree setback during each hour. And then
we made some assunptions about people participating. W
assunme that 70 percent of the custonmers are going to remain
enrolled in this default rate as a tinme of use critical peak
day pricing and approximately 30 percent will choose to opt-
out. They will have an alternative that does not involve
themin any demand response events.

So then of those 70 percent that are remaining in
the event we assuned that on any given hour 10 percent will
override what the thernostat is doing automatically. So for
residential nodels we use McroPass to nodel and we use
Standard Prototype D and E, which is for the single famly
and multi-famly dwellings. And we had to nodel it by

climate zone. For the single famly nodel we nodeled this
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Prototype Din every climate zone. W have the estinated
el ectricity savings, demand savings, and the TDV dol |l ar

val ue over that 30 year life cycle that we tal ked about.

For the multi-famly dwelling we picked sone sanple clinmate
zones that we thought hel ped show the range of weather in
California and so therefore would be representative. There
were some time constraints so we did that for every node
other than the single famly.

So as you can see here, demand savi ngs vari es,
el ectricity savings as the kilowatt hours. And electricity
savi ngs and denmand savings are one year, it’'s 88 hours. And
that is per thernostat. So the nulti-famly dwelling has
eight units in it, each of those units is having this |eve
of savings. And you can see in Cimte Zone 5 the weat her
file shows very | ow cooling | oad that we are using and
therefore there is no savings from adjusting your thernostat
on a hot day. 1In all the other climate zones there is sone
savi ngs taking place, you know, from $71 to $4000 in a
single famly.

This just shows graphically, the blue bars are the
single famly savings, the purple are the multi-famly, and
the green line —it’s a little small, it’'s right at the
bottom - that is the incremental cost, that’s that $68. So
you can see in alnost every climte zone the savings well

exceed the increnental cost. And we’re talking about
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factors of two, three, seven to one and nore. What that
means is, let’s say that the thernpbstat is not on one day or
two days or three days of those 16, 20, 30, 80 hours a year.
You still have enough savings fromthe thernostat shutting
of f when you are running the AC that it pays for this
i ncremental cost.

On the nonresidential side we started with an office
nodel that had three stories and five zones, a core zone and
four perinmeter zones. And this gave us a variety of
options. It had different |evels of glazing, different
orientations, you know, the core has no glazing. So we
could I ook at the average sort of effect on all these
different types of office spaces. And then to get an idea
of what woul d happen in the retail sector we changed the
occupancy paraneters. So we changed the density of
occupants, we changed the equi pment plug |load, the lighting
power density, all these different factors according to the
nonresidential ACMfor retail buildings to give an idea of
what it would like in the retail sector.

And as you can see, here are the savings again
nodel ed for these representative climte zones, 3, 6, 9, 12,
14 and 16. And we have savings again ranging froma couple
of hundred dollars, and this is per thernostat. So the
of fice nodel had 15 separate zones that we average across.

So the entire building would have 15 tinmes the savings
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because we are | ooking at each zone individually, each
thernmostat. And the reason we do each thernostat is that
this is applying to unitary air conditioners. So one
thernostat at a tinme, it makes sense to analyze it
i ndi vi dual |y.

This is again graphic representation. The red line
is the cost of the thernostat and the green and bl ue are the
savings on a 15 year nonresidential TDV cycle.

So the actual | anguage, what you ve all been waiting
for. So this changes the | anguage to require an upgradabl e
set back thernostat in place of the requirenment for a setback
thernostat previously. It requires upgradable capabilities.
So it says right here, “UST shall not include onboard
comuni cati on devices but shall have one industry standard
expansi on conmuni cation port that allows for the
installation of a renovabl e communi cati on nodul e.” Wen you
the nodule it will function normally as a nornal setback
t hernostat and when you insert the nodule you will be able
to receive demand response signals. And we identify how the
response to demand response signals will be.

So we identify specifically price events. The
default setback for the thernpbstat in response to a price
event is four degrees Fahrenheit, it sets up four degrees
Fahrenheit if you are in cooling node, it sets down four

degrees Fahrenheit if you are in heating node. However, the
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occupant has the option of defining those set points as they
see fit, as fits their needs. |If there is an energency
event — and this is sort of in the situation where a
bl ackout is inmmnent and we're trying to shed load to avoid
shutting power off to everyone — the UST can respond to a
specific offset contained in that enmergency signal. The
user still has the option to override and change that as
they see fit. But generally we hope to never get in this
situation. |If we do we have the option of hopefully
avoi ding a bl ackout, which is hugely problematic for the
econony and for the way the state operates at all.

So as | nentioned, the overhead function — all DR
events, price and energency events include a physical
override function which when activated by the occupant
restores the setback thernostat to the conditions
i medi ately prior to that event. Here are sone nore details
about what sort of capabilities need to be onboard and they
are going to be described even further in the reference
joint appendix, it’'s a technical reference docunent that
will be distributed |ater.

So basically the expansion port shall be easily
accessi ble to the occupant and you should be able to insert
it and renove it wthout the use of tools. W don't want
you to have to rewire anything or install your own

comuni cation nodule, this is just a sinple pop it in and
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pop it out and you're good to go. It should provide user
i nformati on such as the type of event, whether it’s a price
or energency event. A lot of thernostat manufacturers wl|
probably | ean towards actually displaying what the price is
so you can nmeke an informed decision about how you want to
react to it. There is a standardized term nal nmapping.
This is to help insure that the nmarketplace — you can put in

a nodul e that you want, you can go buy it at the store.

Ckay, | have this kind of thernostat, | know | want to be
able to receive W-Fi, | want to be able to receive Zigbhee,
| want to receive a specific type of signal. Maybe they

want to receive a signal for sone sort of hone network they
al ready have set up. This will allow the market to devel op
solutions to nmeet everyone's needs.

The ability to random ze. So one issue with
thernostats is can be what's called a rebound effect.
| medi ately after a demand response event everyone’'s AC
turns back on and you have a spike in load. The ability to
random ze the setback after the end of the event prevents,
sort of mtigates the effect of that rebound and sort of
snoothes it out so that we still have energy savi ngs
overall. And as | nentioned, the capability for the
occupant to restore the default tenperature offsets and set
points is included as a requirenent for the thernostat.

So the existing exception is there for gravity gas
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wal | heaters and room heaters, etcetera. Another exception
is other devices that are approved by the Executive Director
provi di ng conparabl e heating and cool i ng systens and demand
response functionality would be approved. That’'s a separate
i ssue that would happen with the Executive Director after
adoption of the code. And, as | nentioned earlier,
thernostats that are installed in existing buildings or
additions to existing buildings my be equipped with the
onboard communi cation. It doesn’t have to be a port, it can
be built into the thernostat device as long as there is a
switch that provides for the occupant to be able to turn it
on and off wthout interrupting functioning of the setback
t her nost at .

Are there any questions?

MR. SHI RAKH: Thank you, Josh. M ke Hodgson?

MR, HODGSON: M ke Hodgson, ConSol, representing
CBI A. Josh, just sone general questions | think. The
t hernostat that you were pricing that was $96 at Home Depot
does what you want in Section 112, correct? So it neets
t hose standards?

MR SHI RAKH: Yes.

MR, HODGSON: And the entity that is going to be
sending out this signal is going to be the utility to do a
setup, right?

MR, SHI RAKH:  Yes.
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MR. HODGSON: So in general, | nean, that’'s what the
state is after is the ability to setup during peak | oads.

So have the utilities agreed to the technical description of
these thernostats? Do we have, you know, Edi son and PGE
and The Gas Conpany all agreeing to these thernostat

requi renents that you' re proposing in 112?

MR SH RAKH. Well, we’ve had a | ot of discussion
with themand | think they are all onboard.

MR, HODGSON:. Ckay.

MR. SHIRAKH. | nean, Carlos is sitting there and,
you know, he can talk on behalf of SCE. But the point that
was made earlier, the cost to the builder is about $60.

MR. HODGSON. Right.

MR. SHIRAKH. So the ports, the inserts will be
provi ded by sonebody el se other than the builders. So to
you guys it’s only sixty bucks. So the difference between
what you’'re paying for setback thernostat and $60 is the
cost to you.

MR. HODGSON: R ght. | don't think we had a probl em
| ast go-round with this concept other than the political
i mpact of it from other forces.

MR SHI RAKH  Ri ght.

MR, HODGSON: What we want to make sure is that we
are not buying four different devices for four different

service territories, that we would buy a single device that
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is readily avail abl e.

MR. SHI RAKH: The beauty of the concept of having —
just buying a setback thernostat with an enpty port is that
this is truly a universal thernostat. You know, they can be
sold anywhere in the state, be put in any service territory,
the local utilities, SMID, P&E, SCE, they can provide a
nodul e that works with their system And then the occupant
can choose to put it in or renove it at their discretion.

MR, HODGSON: kay, so we’'re buying a thernostat
t hat doesn’t have the nodule that allows —

MR SH RAKH: Does not have a nodul e.

MR. HODGSON: — it to setup but it has the port that
then a third party would give the occupant.

MR. SHI RAKH. Right, what you guys —

MR, HODGSON: — which the hone building industry is
not responsible for.

MR. SHIRAKH. — are putting in is basically a
set back thernostat |ike you' ve always done with at | east one
enpty port. It’s up to the occupant to populate that with
sone kind of a nodul e.

MR. HODGSON: CGot it. Thank you.

MR SHI RAKH. Tin? ©h, okay.

MR, STEINBERG Hi, John Steinberg from EcoFactor.
We very much agree with and support the goals that you were

tal ki ng about, Josh, and the goals that we see the CEC
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trying to acconplish here, the idea of zero net energy
homes, the idea of integrating demand response w th energy
efficiency. And nobody tal ked explicitly about this but
obvi ously the reason why you want to do DRis for grid
reliability. W strongly support the idea of communicating
thernostats. We think that that’s a vital tool for
acconpl i shing those goal s.

But we are very concerned that this standard as laid
out in Appendi x JA5 actually will not help acconplish any of
those goals. And | was very pleased to hear what you were
sayi ng, Josh, which | think is supportive of a ot of the
goals that we're trying to acconplish. But it seened very
different fromwhat | got fromthe Joint Appendi x, which
read for the first time about 36 hours ago. And reading the
Joint Appendix sort of with a fresh set of eyes what the
appendi x told ne, what | inferred about the goals of the
peopl e who wote that appendi x, was that a comruni cati ng
thernostat is primarily a tool for denmand response as
opposed to other goals |ike energy managenent, which | wll
talk nmore about; that residential air conditioning | oads can
and should be controlled by utilities; that in effect only
utilities should be able to connect to those thernostats;
that a communicating thernostat, the communication aspect of
a thernostat, has no real value to a consunmer. And, sort of

going along with that, the idea that energy efficiency just
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never appears anywhere in that standard as sonethi ng that
comuni cating thernostats can help with. And then, finally,
the choice in effect that the standard creates for a
consuner is that you can have a thernostat that participates
W t hout you as a consuner ever doi ng anything, that
participates by itself in utility DR events, in effect has a
mnd of its own; or you can pull the radio out and not
participate in DR events. But you can't have a
communi cating thernostat that doesn’'t participate in DR
events.

And | understand from what you were saying that sone
of the intention was different fromthat. But | think ny
interpretation of the docunment was very different fromthat
intention. And I will say that we will absolutely submt
witten comrents and | would wel come the opportunity to talk
in nmore detail with you guys about the specifics of this.

But | think the nost inportant thing that is mssing from
that specification is the consunmer val ue proposition. Wy
woul d a consuner want to have a communicating thernostat in
t heir house? | think froman individual self-interest
standpoi nt the DR benefits of a communicating thernostat are
not going to be conpelling and are not going to be
sufficiently notivating to get people to actually plug
radios into these things once they are on walls.

Let ne back up a little bit. W are an energy

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

74
managenent service and we are optim zing comuni cating
thernostats primarily for consumer benefit. W also do DR
and I will just talk very briefly about that as well. But
what we’'re doing is saving consunmers hundreds of dollars a
year using a conmunicating thernmostat with or w thout
utility involvenment. W have proven now — we have data that
just actually got rel eased today that shows that we are
savi ng peopl e between 15 and 20 percent of their HVAC spend
with no loss of confort and no | oss of control. W use
comuni cating thernostats to do that. It has nothing to do
with demand response. |If people pull the radi os out because
they don’t want to participate in DR we can't deliver that
val ue.

On the DR side, one of the things that is very
concerning to ne about these standards is that it’s
obviously trying to enable DR but the specific way that
you' re going about that is in effect naking pernmanent,
| ocking into the hardware, a specific nethod for delivering
DR, saying bunp the tenperature by four degrees for however
many hours the utility sends a signal to the thernostat.
That’ s one way of doing demand response. |It’s not the only
way of doi ng demand response. And we, again, in our trials
have proven that we can deliver significantly nore | oad
shed, 36 percent nore | oad shed, than what you get with a

standard four hour shift and at the sane tine have al nbst no
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effect on the tenperature inside the honme by doing
intelligent pre-cooling matched to the individual
characteristics of the hone and the air conditioning system
and the weat her.

So we can do that but | think these standards are
going to make it significantly nore difficult for us to do
that because in effect you' re hard-wiring response into that
thernostat. So we think the problemhere is that — | think
the way technol ogy advances is if peopl e understand and keep
in mnd that there are different layers to the stack. There
is a hardware | ayer, there is sort of an operating system
| ayer, and there is an application layer. And by enbeddi ng
a specific way of doing demand response into the hardware is
sort of the equivalent of saying all personal conputers nust
run Wordstar for DOS. Yeah, when people first started using
PCs that was a pretty good word processi ng program but
t echnol ogy has noved on since then.

We’ve cone up with a nuch better way of doing demand
response today. Soneone else is very likely to come up with
an even better way down the road. All you need to do, in ny
view, is say, Here are the commands you need to be able to
recei ve: boost tenperature, cut tenperature, send data back
Al you need at the hardware layer is the ability to send
and receive signals. And then at the application layer it

can be deci ded exactly how to do demand response.
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So I think the fact that the specification doesn't
tal k about, doesn’t deliver any kind of consuner val ue |
suspect that — although obviously things have changed since
the PCT froma few years ago and there has obviously been a
ot of effort to avoid touching the hot buttons that got
peopl e so ticked off about the PCT last time — I don’t think
it’s going to work. | think that because there is no
consuner val ue proposition in the PCT as witten and because
it’s going to be very clear to anybody reading this that the
poi nt of having conmunication is to let the utility cone in
and switch tenperatures on your thernostat, | think you re
still going to get a |lot of pushback on this. And | think,
even if we get to the end of the process with a
specification |ike this and these conmuni cati on nodul es and
the standard is approved, consuners aren’t going to want to
put those nodules in because there is no benefit to them
Sonme of the consunmers who will put themin will tear them
back out again because it’s not doing themany good. And so
in the end not only are we not saving energy or making the
grid nore reliable, you re not hel ping to put comunicating
thernostats out into the field.

Thank you.

MR. SHI RAKH: What do you nean by there is no val ue
to the occupant? | nmean, what is your proposal to change

t hat ?
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MR STEINBERG Well, | think it would be difficult
to wite in consuner value, although there would be great
value to all of us in this process to making it very
explicit, sort of a statenment of principles at the begi nning
of this that says, Your house is yours, your thernostat is
yours, your air conditioner is yours, here’s a way, if you
choose, other people can conmuni cate, services you choose,
peopl e you choose can communi cate with your thernostat.
don’t think it’s necessarily possible to add in consuner
value into the specification but | think it’s very possible
and will have no ill effect to strip out the things that are
clearly, in ny view, counter to consuner value and that
don’t serve a purpose.

If you put into the specification everything that’s
needed in order to conmunicate with the thernostat then what
it’s done with the communication is a conpletely separate
guestion. And as long as you can do everything you need to
do, explaining all the ways that you are going to nmake
peopl e unconfortabl e and i nconveni ence them you don’t need
to do that here.

M5. BROOKE: So you are suggesting that we stick to
the hardware | ayer and not do anything in the application
| ayer, is basically what you re saying? No specification
for the bunp up or bunp down as the default?

MR. STEI NBERG Essentially, Martha, yes. Wat |'m
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saying is specify that these are the places inside the
t hernostat that need to be addressabl e over the
comuni cations |ayer, these are the pieces of data that need
to be sent out perhaps, these are the commands it needs to
be able to receive. And why go any further?

M5. BROOKE: Ckay, thank you.

MR. RASIN. Ckay, John, | |ook forward to conti nuing
t he discussion |ater.

MR. SHI RAKH.  Ti nf

MR SIMON. H, I'"'mTimSinon, ny conpany is Col den
Power Manufacturing, Radio Thernostat Conpany of Anerica.

W meke thernostats with radios.

Basically, | support what you have here. | have a
couple of small points. One is that along the |ines of what
John said. Wlen it cones to the termnals where you're
dedi cating which termnals go where it follows in ny mnd
sone of the logic that he has, that you' re limting what we
can do to nmake these thernostats conpatible with new, nore
nodern ways of being efficient. Because you' re saying the
equi val ent of you're going to build a watch, you' re going to
have an hour hand, a minute hand and a second hand, the
whol e thing is going to have a backlight behind it, and
you’'re going to have to wind it so that it can | ast eight
days. Now, | cone out with a new LCD watch and you say,

Sorry, it doesn’'t fit the code, it doesn’t have novabl e
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hands and it’s electric, it’s not wwind-able. So it can't
wor k, sorry.

I think exactly the sane as on the termnals, you
shoul d be saying, You nust be able to hook up to a multi-
stage heat punp, gas and electric, so forth, do all these
t hi ngs; how you do that is up to you. But you have to be
able to connect to all these different things that are out
there now And don’t say we have to have this term nal here
and there and there and there. [It’s not terrible but it
seens like a limting factor and potentially a step back.

The other point I would nmake is nore an informative
poi nt, sone changes in the marketplace. Wen | first spoke
here four or five years ago about this thernostats were
thernostats that controlled an HVAC system and there was no
connection to the outside world. Now we have the thernostat
that we're selling, the one that you' ve tal ked about at Hone
Depot, the $99 one, which cones really close to doing
everything you re saying right now Wth the exception of
the termnal and there is only sonme m nor software and we do
everything you say. So does it prove it’s possible? Yes.
And it’s at 2000 stores across the United States and been
there for the better part of a year. So it’s real, it’s not
sone hypot hetical thing.

But the other thing that’s happened is there is a

whol e new worl d of people that want to talk to it. So the
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consuner is buying it because he wants to talk to it
hi msel f, he wants to take his i Pad and say, Hey, | left ny
air conditioner on so | just turned it off. O, | know
turned it off and I’mgoing to go honme, it |ooks |like the
meeting is going to end soon, I’Il turn the air conditioner
on and when | get home nmaybe it will be cool enough for ne
by then. The other thing is that al arm conpanies are
becom ng gigantic users of thernostats. W wll certainly
sell nore thernostats to alarm conpanies this year than if
the Title 24 was in effect today that it would generate
because of that. So there’'s all these different people that
are trying to talk to the thernostat.

So the nore that we nmake it so that we haven't put
restrictions on it — because the worst thing in the world
for me would be is there’s one that works well with the
consuner, there’'s one that works with Title 24 and then if
t he EPA cones together with their Energy Star there’ s one
for that. So the guy goes to the store and says, Shoul d |
buy a Title 24 thernostat, should | buy an EPA thernostat or
should | buy one that really seens to do nore what | want?
So the nore we can bring that together — and the only thing
to do to do that is tonot limt the way it works, limt
what it works with. Does it do the job you want it to do?
And don’t exactly make it so critical that this is how you

achi eve the job you need done.
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M5. BROOKE: So you seemto be saying that we should
stick to functional requirenents and not prescribe solution
sets.

MR. SIMON: CGosh, you said that in thirty seconds.
That’s why you're there and |’ m here. Yeah, sure. | should
have just come up and said that and then John woul dn’t have
had to get up either. Yes, that’s what |’ m saying.

M5. BROOKE: Thanks.

MR. SHIRAKH: |I'mkind of still puzzled. What is

it, the problens you have is the four degrees -

MR. SIMON: No, no. | don’t have any problemwth
that at all. |1’msaying —
MR. SHIRAKH: Well, | think John did.

MR. SIMON:  John did, yes.

MR, SHI RAKH. And the term nals, you know, term nals
one to nine, that was an attenpt as part of the PCT to kind
of standardize. Actually, the goal was to have a standard
pl ug and sonme manufacturers objected to that. | nean, it’s
not going to break ny heart if we give that up but it seens
like it would be nice if that was standardi zed.

MR SIMON: Here's nmy answer to that. | answer
about 150,000 calls a year — not personally — from our
consuners who are installing thernostats. | would | ove to
be able to say, You take this and plug it in here and you're

done. | mean, we get people that call up and say, Hey, [|’ve
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got five blue wires comng out of ny wall. And we say, Ah,
you live in Tanpa, Florida. Because obviously sonetine
years ago some guy in Tanpa, Florida built homes and they
had a lot of blue wire and just ran all this blue wire. So
for us to have a standard it would be great. | just don't
see it being a reality today. And with sonme of the changi ng
— like, a few years ago people called us when heat punps
were just starting to becone really commonpl ace. Now we
have people calling and saying, | have a heat punp with two
stages of conpressor and |I’mbacking it up with a
traditional gas furnace that has two stages. Because the
electric was so expensive with the aux heat cane on. So now
| need four connections. And | need it to be bi-fuel, gas
and el ectric.

And |’ m sayi ng when you specify all those term nals
be exactly this way and do those things it’s making it
really hard for ne to satisfy that custoner, where |I could
satisfy himreally easy if all you said was, It’s got to be
able to work wwth nmultiple fuels, got to be able to work
with multiple heat punps, nultiple stage, nultiple furnaces.
And then any m x that the guy happens to put together we can
deal with. But if we’'re stuck with this — we get back to ny
exanpl e of sone day we’'re going to | ook back and say the
hands on the watch and the battery and so forth.

MR. SHI RAKH. So standardizing termnals one to
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ni ne, bad. What else?

MR SIMON: | think of all things I'mreally pretty
happy. There may be sonme — there was one slide canme up —
and 1'"Il read themlater — and it was a small word thing.
said, Yeah. But by and large this |ooks good. It |ooks
good because it’s sinple and it is not so confining. And
obviously if | can do this, other people can do this. So
it’s a doable thing. And, you know, when you nentioned the
product for $59 at Home Depot without the nobdule and you
said ultimately that price will cone down. That will cone
down. The thing that will drop nore quickly is the price of
the nodul es. The radio technology is becom ng such that the
nodul es are going to becone cheaper and cheaper and cheaper
and cheaper.

But | see purposes where people are going to want to
have nultiple nodules in their home because they are going
to say, | bought a security systemand they set nme up and |
have a Z-wave radio in it and | really love it. And nowin
a couple of years this is going to cone into effect and
sonmeone is going to say, | want to bring ny house up to
code, I'’mrenodeling sone things and so forth. But now do |
take out the Z-wave systemthat | had and do | put in the
Zi gbee systen? So that’s why we took and had two radios, so
you coul d have two steering wheels driving.

MR. SHI RAKH. (Ckay, so if we dropped the term na
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MR SIMON:. | would say, yes. | forgot those words,
they were so great, that you used.

MR, SHI RAKH. Well, at some point, you know, the
requi renment — you know, |ike the four degrees — | nean, |
must say this just didn't come about -

MR SIMON: |I’ma hardware manufacturer

MR, SHIRAKH. It was a |ong drawn di scussion, there
was a |l ot of policy discussions about that.

MR SIMON: | don’t care about the four degrees, you
know. That's your -

MR, SHI RAKH.  You know, we had to | and sonepl ace.

MR SIMON. | think it’s a great place. | have no
i ssue one way or the other. Al | care about is how can we
build the hardware so that the mllions of thernostats we
make can all becone Title 24. Not that we make the street
version as Title 24, in which case that will of course raise
the price of it and |lower the places it’s avail able.

Because everyone is not going to want to carry nultiple
different things. But | |ike what you have.

MR. SHI RAKH: Thank you, Tim

Bob, did you have a coment ?

MR. RAYMER: Bob Rayner with California BIA.  First
off, reiterating what M ke said, our one concern right now

and back in 2008 was to make sure the utilities are all on

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

85

the sanme page. 1In 2008 there was a difference of opinion.
Everybody seened to |i ke the idea but how they wanted to
approach it was different. So as |long as you take care of
that issue, that is our overriding concern.

If I can be repetitive, it’s ny understandi ng that
what the Energy Comm ssion is proposing is that the buil der
install a thernostat that is capable with its one or nore
ports to allow the occupant at sone |later date to take part
inautility program So in essence this is the huge
di fference that exists between the 2013 proposal and the
2008 proposal.

MR SHI RAKH  Exactly.

MR. RAYMER. W were pretty supportive of the 2008
proposal and we too sort of got hit by political |ightning.
Whet her | was a true American was bei ng questi oned by sone
of our, you know, Southern California nenbers. So with that
it sounds to nme |ike you' ve definitely got sonething here
that can, froma public relations part, not trigger what
happened in 2008. | just hope that very quickly you get on
the front end of this and indicate that we' re just making
these things user-friendly so that at sone later date if
they want to get involved, there you go.

MR, SHI RAKH. Exactly. And, again, just to
reiterate, the proposal would be for a thernostat that is

exactly like the setback thernostat that has been going in
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the hones up to this point with one unpopul ated — at | east
one unpopul ated — port that the occupant can choose to
popul ate based on the utility territory where they |ive.

MR. RAYMER  Perfect. Thank you.

MR. SHIRAKH. And they are in total control of it.
And so |I’mhoping that’s very clear. Jany?

MR. BACCHUS: Jany Bacchus, National Resources
Def ense Council. | just want to bring up sonething that
al nost everyone has kind of brought up in bits and pieces
bet ween today’s neeting and | ast week’s webinar. |If the
| QUs are providing the nodules and we’'re leaving it to the
manuf acturers to dictate whatever standard they want to do,
is there going to be a msmatch in the future? How do we
know that PG&E will stock two or three different nodul es?
Is this a concern?

MR. SHIRAKH. Tim can you cone up?

MR, SI MON: This is a subject that we tal k about a

lot. Qur custoners, |ike Hone Depot, have said as soon as
there is a reason we' ||l stock the nodule if anybody wants it
to be available. Were there is a denmand there will be the

supply. W already meke Zi gbee, Z-wave and W-Fi nodul es.
And whether the utility sells them | don’t know. \When
people said that I kind of went, | don’t knowif the utility
necessarily gives it away. The utility could say if you're

going to use our systemyou have to have this nodule. Like
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years ago the phone conpany said when they opened up and you
coul d buy your own phone, they said it has to be FCC
approved and has to have an RJ-11 jack and beyond that we
don’t really care. The utility says it has to plug into the
thernostat and has to communicate in this manner. [|f you
buy it at Home Depot or you buy it fromus or whoever el se,
| don’t see why anybody cares.

MR, SHI RAKH. So essentially the way we wote the
techni cal specifications is that it leaves it open, that it
can be W-Fi, can be Zi gbee, can be USNAP, can be USB. You
know, we're letting the industry decide all of that, we're
not putting any restrictions on it.

MR SIMON:. Well, | think, Mazi, along that line if
| was a thernostat manufacturer and | made a thernostat with
a receptacle that there were no nodules for the market would
put ne out of business very quickly. And people would say,
Well, you don’t buy that one, you can't get the radio for
it. So buy the one you can get the radios for.

MR. BACCHUS: If a custoner wants to participate in
a program— this was brought up earlier — why would the
custoner want to put this inif it’s just going to be
benefitting the utility or the state? They need to know
that their utility bills could come domm. And if the
utility is selling to themor a thernostat manufacturer is

selling it to themfor a certain price | think you re going
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to get | ess people participating in the programthan if the
utility decides, You sign up for the program here is your
chip and they plug it in.

MR, SHI RAKH. | nean, those are all the good
questions, you know, sone of the coments, but we can’'t
really put that in the code | anguage.

MR, BACCHUS: Yes.

MR, SHI RAKH. That’'s an educational effort by maybe
us, the utilities. But, you know, this workshop today is
about the technical specifications of the thernostat. You
know, custoner education, utility incentives, | mean, those
are all the things we need to address in the future.

MR. BACCHUS: And | agree, Mazi. | think it’s nore
if we leave it up to the market, which | think there is a
benefit to that because different technol ogies and one wl|l
play out to be the winner. But if we don’t know which one
that is, we don’t pick a horse, are there going to be dead
thernostats out there that custoners who want to participate
aren’t going to have the ability without ripping the
t her nost at out ?

MR. SHI RAKH: W don’t think so. Because the way —
again, the thernostat has a port and the port can support
many nunber of different technologies. So we' re not
deciding that, all we’'re saying is that it nust be able to

support these different comunicati on systens.
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Ceor ge?

MR. NESBI TT: Ceorge Nesbitt. So if I go out and
buy a thernostat when this regulation is in effect | wll
have to buy one for ny existing honme that neets the
standard, correct?

MR. SHI RAKH: Only - no.

MR. NESBI TT: That has the capability?

MR, SHI RAKH: For an existing hone?

MR, NESBI TT: For an existing hone.

MR. SHIRAKH. No, only if you pull a permt. You
know, if you' re doing a major retrofit.

MR. NESBITT: Pull a permt for changing ny
t her nost at ?

MR. SHI RAKH. No, that’s not what |’msaying. |'m
trying to explain.

MR NESBITT: Okay.

MR. SHIRAKH: |If you re doing Iike an HVAC change-
out, you know, you’'re replacing the outdoor unit, the
furnace and all that, then you have to pull a permt. |If
you do that then you have to upgrade your thernostat. At
t hat point you have a choice. You can either put the
thernostat that we were just tal king about with an enpty
port with no communi cation gear onboard or, in existing
homes, you can actually buy a thernostat that has a

comuni cati on device onboard which is conmpatible with the
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local utility. And it’s up to you which one you want to put
in.

MR. NESBITT: Okay. So it’'s essentially like the
duct testing, refrigerant charge change-out.

MR. SHI RAKH: \Whatever triggers those will trigger
this.

MR NESBITT: Right.

MR. SHI RAKH: I n existing hones you have two
choices, that’s what I'mtrying to say.

MR. NESBITT: Yes. Although | don’t think the code
says it's triggered only if you pull a permt. So the
gquestion is, the thernostat needs to be controlled but does
it need to be the thernostat where that control is? | nean,
why could you not have a device that you wire into the
thernostat wiring that would control the thernostat from
renmote fromthe thernostat as opposed to having it have to
be either built in or plugged in at the thernostat? Because
you may not have the ability to — or, you know, it can
becone hard, you know, got to pull nore wire or you got
wal I s cl osed and, you know, do you want a little wart on
your thernostat? So is it what we want is the thernostat
to be able to be controlled but can it not be controlled
from sonmewhere else wthin the thernostat wring circuit?

MR. SHI RAKH. Well, there was an exception that he

put on, you know, if is it an equival ent device that can
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performthe sanme functionality could al so be approved.
That’s why we had that second exception in there.

MR. NESBI TT: (Ckay. Because by that | would think
perhaps any thernostat currently on the market would then
have the ability to be controlled. Although maybe I’ m
m ssing sonmething in that it would not have the ability to
be totally controll ed.

MR. SHI RAKH: You're tal king about the existing
homes, you're thinking that if you operate through this
device you have to run extra wire. That’s what your concern
is, right?

MR. NESBITT: Yes. And also the concern of having
to constantly change your thernostat because the standard
has changed or, you know, different conmunication ways.
Wereas, if the thernostat is controlled somewhere else in
the circuit and it’s telling it to shut off because — you
know, maybe it still does need functionality to tell a
devi ce sonmewhere else wthin the circuit what tenperature
it’s set at right now and whether it’s running or not. But,
you know, |I’mthinking rather than having — you know, what
you' re saying is only if we pull a permt or a new
construction we have to have this device. But then we have
in the market thernostats that are non-comrunicating and
thernostats that are conmunicating. And either we’re going

to, you know — it’s —
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MR, SHI RAKH. That’'s why we have that second
exception in there. | nean, you' re tal king about the
hypot heti cal products that m ght conme into the market.
think we can address it. But as far as this UST that we're
considering, it can accommpdate different conmuni cation
protocol s and operates through the comuni cati ons protocols.
That’s why we went this route. So it’s not really necessary
to change the thernostat itself as the technol ogy changes,
we t hink, we hope.

MR NESBITT: Right.

MR. SHIRAKH: And all we need to do is basically
repl ace the nodule to operate. So | think we just need to —
if there are other situations then we will |ook at them

MR. NESBITT: Yeah. |1’mjust thinking that, you
know, while there is nothing wong with having a thernostat
that has that functionality built in, what’s wong with just
having a regular thernostat we have and it can be added,

rather than having to run out and buy different thernostats

all the tinme. | nean, if you' ve already got one and it
wor ks.
MR. SHI RAKH: Ckay, thank you.
MR NESBITT: | don’t want to see that rul ed out.
MR. SHI RAKH. Any other comments related to this?
MR. WARE: W have one nore coment on that.

2

SHI RAKH:  Well, | think Al bert, do you have a
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coment ?

MR CHIU Abert Chiuwith Pacific Gas and Electric
Conmpany. So first | would |ike to address sonme of the
guestions in the audience. Wat is the | QU perspective on
this? Qoviously, | amonly representi ng PGE

MR. SHI RAKH: You need to talk into the m crophone,
we can’t here you.

MR CH U Sorry. Is it better?

MR SHI RAKH:.  Yes.

MR CH U So first, all the 1OUs in general support
the UST case study. But in the details on sonme of the
technical details | would have to say that we are still in —
there are still slight disagreenents on sone of the
techni cal specifications and how we should proceed. So in
overall high level off-hour (ph) use won't support this but
there is still discrepancy on sone of the details that we
are working with the Energy Comm ssion and see if we can get
themresolved. And hopefully we can in the future, that al
our use would be hundred percent agree on everything of this
case study. But that’s not the case at this nonent.

Then at the sane tine, you know, | do want to again
— you know, PG&E reconmmendations are just focused on the
techni cal specifications in high level so that we allow the
di fferent manufacturers to provide a higher flexibility and

creativity on introduci ng energy managenent system and hone
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energy products and thernostat in the future. So we have
di scussed this many times, | just want to point it out since
that seens to be the manufacturer desire as well.
MR. SHI RAKH: Thank you, Al bert.

| think there is a question online.

MR WARE: Yes.

MR. OATMAN. Can you hear ne now?

MR. SHI RAKH: Yes, we can. Thanks.

MR CATMAN: Good. Hi, this is Kirk GCatman, | Amin
Control. That’'s the nanme of the conpany, not nme. Just very

briefly, we offer a highly intelligent energy nanagenent
system and we were very involved in the drafting of the Open
Hand Standard that Al bert and sone of the fol ks he works
with were closely invol ved in.

Just very briefly, first of all the general approach
is great here and we strongly support it. W did sonme work
with Gary Flanmon the lighting sections of this work and
actually noved sone of those to be nore functionally
oriented than precisely prescriptive and that seened to have
worked well. So there have been a couple of comments about
going in that direction and | think that would have val ue to
everybody and nake sone of the discussions easier indeed.
One small detail, there are multiple DR providers in the
mar ket now. And on the OQpen Hand Conmittee we spent tens of

hours of discussions tal king about supporting multiple DR
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providers in an environment of either small commercial or
home. So the phrase which speaks just of utility as sending
a DR signal is probably a bit limted at this point.

And the people from—- Timand the person from
EcoFactor covered a |lot of the other points that | would
make about having these thernostats support energy
ef ficiency or conservation, as you wish to call it, in
addition to DR And, again, on the Open Hand Standards
Commttee we spent a lot of tinme on those issues, noving
frankly fromthe thinking three or four years ago, which was
totally DR oriented, toward overall energy efficiency.
Because quite frankly, as you say, DR is one percent of the
hours of the year and all the rest we really should all be
wor ki ng toward energy efficiency.

So | think that there are a few places where we
woul d want to incorporate that so that these thernostats
will be effective for the 99 percent rather than just
responding to only very limted DR signals which woul dn’t
give us the opportunity to achieve those savings.

And just one quick conment on the wires. There are
products now whi ch essentially nove the control aspect of
the thernostat right down to the heating units and all of
the interfaces and | ogic are done el sewhere. And that is
going to becone nore and nore prevalent in actually a very

short nunber of years with the EMS, you know, such as ours,
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such as EcoFactor. Because we can do all of the logic that
is done to operate stages and so forth in our system So |
t hi nk, again, noving toward a nore functional description in
that area as well as sonme of the others would have val ue
and, again, make the standard nore flexible, nore agreeable
to everybody and nake these di scussions faster.

MR. SHI RAKH. So you’re saying make the standards
nore flexible. | want to know specifically what that neans.
The only thing we actually have in the requirenent besides
the four degrees are a set of override functions and on/of f
buttons, which we felt it was necessary to put it in there.
But besides the four degrees, what else is there in the
current specifications that is hindering flexibility?

And ny second question is, you know, severa
speakers have said this needs to address energy efficiency
not just DR | don’t know what that neans. Wat is it that
we need to do and howis this preventing energy efficiency?
| mean, could you address those questions, please?

MR. OATMAN: Sure. Again — and we don’t want this
di scussion to go on a terribly long tinme, but a couple of
the points, actually, | think the person from EcoFactor
made. One is that the limtation that either you have
communi cation for DR or you don’t says that — intersects
with the fact that there are people who will want to have

energy conservation facilities in their prem ses but maybe
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not be enrolled in DR prograns. So they want the
comuni cation in the thernostat but they are not involved in
DR prograns.

And also the fact is that all you re prescribing in
here for the communication is a very |limted set of nessages
to the thernostat which says | amin an event and you ki nd
of infer but don't specify it’s an energency event or a
fairly standard DR event. But that doesn’t give the
facilities for the energy conservation products to say, All
right, I want you at 72 degrees now, | want you at 73 now
and | want you at 74 now, say, as people are coming into an
office in the norning or sonething like that. So the
specification here says this is all that sonebody has to do
to meet Title 24 and all that it’s going to do is enable DR
And if sonebody w Il have already spent noney on this
thernostat they' re not going to spend noney on a different
thernostat that has the additional very sinple commands for
the energy efficiency controls.

MR. SHI RAKH: May | comment on that?

MR, OATMAN:  Yes.

MR. SHI RAKH: These are m ni numrequirenents. There
is nothing to prevent you and manufacturers from nmaking
t hernostats have nore capabilities, there is nothing in
there that prevents that.

VR. OATMAN: That is certainly true.

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

MR, SHI RAKH. So the question here was, you know,
the State of California has a sunmer peak demand probl em
we're trying to address that. W’re not trying to solve al
the problens in the world with one device. And what we’ ve
said is that the device you put in the house by the buil ders
wi |l have these mnimm capabilities. In fact, nmany
manuf acturers al ready have different product lines. And, I
t hi nk, Gol den Power is one of them They have everything
fromYugo to Cadillac. And all of themconply with our
requi renents. So we’'re not preventing any of this from
happening, it is really up to the market, you know, the
bui |l ders, the manufacturers, the utilities. You know, if
they want to put in sonmething that is better than Title 24,
nore power to them W’ re not preventing that.

MR. RASIN. One other point. | think it’s inportant
to mention that this requirenent for the UST is triggered in
t he absence of an energy managenent control system |If
there is an EMCS you’re not required to have a UST. So if
you have an EMCS that can do DR and energy efficiency and
all the other things that you want, you don’t have to do
t his.

MR. OATMAN. True, when this is triggered. But the
point of this, you say you don’'t have to have this if you
al ready have an EM5 in. But npost premises will be getting

this thernostat which says it is upgradable and then they
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W Il upgrade to the comrunication facility that you specify
in the standard. And at that point then is when either a
smal | business or a home would add sone sort of EMS
capability. So unfortunately you have one before the other
and then reverse for that part of the discussion.

MR. STEINBERG  John Steinberg from EcoFactor. If |
could junmp in for a second. One thing is the EMCS
reference, | saw that in there but | didn't see that defined
anywhere in the appendix, | mssed it.

MR SHI RAKH. Well, that is not in that. The
different sections of standards, we didn’t present all of
it. That actually, | think, is in Section 120 or 121 of the
standards —

MR STEINBERG  Ckay.

MR. SHIRAKH: - which is the nonresidentia
mandatory requirenments. And that states that if you have an
ener gy managenent control system you do not need a UST.

MR, STEINBERG  The other thing I was just going to
add is that | think the problens that we have with the
specification, | just want to stress, | think they' re
actually fairly easy to solve and | think nost of what you
have in there is actually fine and it’s really just tweaking
some words about sort of mandatory versus perm ssive and
that sort of thing.

MR. SHI RAKH:  Yes
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MR, STEINBERG And so | would be nore than happy to
work with you to sort of illustrate how we coul d address our
concerns w thout changi ng —

MR. SHIRAKH: | understand that.

MR, STEI NBERG - what you already have.

MR. SHI RAKH: But the point that | was trying to
make, that these are mninmumrequirenents and we do not
prevent devices that have nore capabilities. As long as the
nmeet these requirenents, they can do nore.

MR. STEINBERG |If we can nake the | anguage nore
explicit to make that clear | think nost of ny issues may go
away.

MR, SHI RAKH:  Yes.

M5. BROOKE: W would |love to work with you on that,
yes.

MR. SHI RAKH: Al right.

MR. OATMAN. This is Kirk Gatman. | woul d be happy
to work on that, too. Again, with the background on Open
Hand we tal ked through all of these exact sane issues. So
I’d like to participate.

M5. BROOKE: Great, thank you.

MR, SHI RAKH. Okay, thank you. Carlos has got a
conment .

MR HAIAD: Carlos Haiad, Southern California

Edison. | think one thing is being mssed on this entire
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process here this norning. Even if the custoner has a
comuni cating nodul e, that was at one point provided by the
utility, as long as he doesn’'t register with the utility we
have no control. W actually even have no visibility of
that. 1It’s alnpbst a two-step process. He has to engage us
to potentially get that nodul e and once he gets the nodul e
he has to register that device into our network. And none
of this just occurs by nmagic.

So to that point that there is no benefit to the
cust oner because he is not participating in the DR program
he is going to pull the comunication out, he’'s not. He can
use that communication as a way to do energy managenent. In
fact, you know, that is not only the conmunication with the
utility, it has to occur within the thernbstat. You can
have a gateway that has the communication with the utility
and the gateway then talks to nulti-point user devices in
the hone. |If that conmunication exists for the purpose of
one of the voluntary prograns that the utility mght offer
in the future they should be able to | everage that for
energy managenent big tinme. There is nothing to prevent
t hat what soever. Nothing at all

MR. SHI RAKH: Thank you, Carlos. Albert?

MR CH U Albert Chiuwth PG&E. So | agree with
what Carlos said. | just want to add that at this nonent,

at |east for PGE, we have not identified exactly how to
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comuni cate with PCT in the future. Qur business nodel has
yet to be determined. So are we going to ship out nodul es?
And if there is multiple nodules there, are we going to have
stock on all of those or are we going to provide rebate for
custoner to purchase it in retail channels? Is it an
upstream channel or a downstream channel or are we just
going to offer the rates to the custonmer and | et themi nvest
in enabling technol ogies? None of those has been
det er m ned.

So | just want to point out that, even though we are
supporting these codes, we are not, you now, conmtting
ourself into providing the nodule to our custoners.

MR. SHI RAKH: Thank you, Al bert. Any other conments
in the roomor online?

(No response.)

kay, so we are about 45 m nutes behind schedul e.
Wiy don’t we take an hour and come back at a quarter to two
and then we will get on with our afternoon.

(Lunch recess until 1:45 p.m)

AFTERNOON SESSI ON
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1:45 P. M

MR. SHI RAKH. Good afternoon. W’re going to start
our afternoon session. Yanda is going to present two
topics. The first one is going to be multi-famly donestic
hot water/solar heating systems. So we will start with
t hat .

MR. ZHANG My nane is Yanda Zhang wi th Heschong
Mahone Group. The first topic I’mgoing to present is
multi-famly DHWand solar water heating. 1In this topic |
will basically | ook at what are the options to inprove
donmestic hot water systemdesigns in nmulti-fam |y buil di ngs
but al so including hotel and notel buildings. And this
topic used to be separated into two and there are nany
st akehol ders being in-house, so a |lot of detail are being
di scussed. In this presentation | just want to go over the
overal |l approaches and the results and proposal. And you
can find nore details in the CASE report and nmany of the
details are also in the previous stakehol der neeting
present ati ons.

So the general approach is here. W want to | ook at
what are the options to get the maxi mum savi ngs we can
achieve for nulti-famly buildings. So we |ook at three
| evel s of potential inprovenent. |In |evel one we only
considered the distribution loop controls, recirculation

| oop controls. In level two we also add the possibility of
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i nproved recircul ation designs. And in |evel three we add
anot her conponent which is solar water heating and | ook at
overal|l cost effectiveness at all those three |evels.

The techni cal aspect includes three conponents.
First is the recircul ation systemcontrols. And there are a
coupl e of control technol ogies out there and have been in
the field for many years, evaluated and tried by utility
prograns. One is demand control and the other is
t enperature nodul ati on and al so conti nuous nonitoring is
al so a technol ogy, you know, that has been proved to be able
to save energy even though it is not a control technol ogy.
And the second technical area related to this proposal is
the recirculation | oop designs. | want to, again, kind of
repeat it.

W’ ve tal ked about this before and there has al ways
been sone confusion related to this topic. R ght nowin the
code there is absolutely no requirenent in a sense of what
desi gn you should have for recirculation loops. And howto
deal with it is definitely a challenge because in nost of
the buildings it’s really be inplenented in many different
ways. So that’s why before it has not been addressed. This
isreally a first step attenpt in a sense to try to guide
i ndustry towards future and better inprovenents. The
general approach is first we have a proposed design that

kind of reflects the market practice, to in a sense set the
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reference so we can conpare what perfornmance we can achi eve.
And then on top of that we have a standard desi gn but that
will reflect an inproved design. So that basically in a
sense sets the requirenent, what your design should be, at
| east in the code cycle.

And the third is the solar water heating, which is a
very mature technology. You know, the issue related to
i npl enenting is always cost effectiveness. And also we
di scussed the issue of if you don’'t install solar water
heat ers, what about getting your building ready for future
installations. And we also |ook at, you know, what is the
cost saving potential of that.

So going back to this | oop design again — the reason
| want to repeat is | feel this is the one that constantly
has been di scussed and asked, there are potential design
confusions about it. So at the bottom |’ m show ng three
graphs. On the left you can see in a real building what the
recirculation distribution |oop can be. It's fairly
conplicated. And that’'s also one of the reasons why you
have, you know, such a huge anobunt of |oss associated with
distribution. Now, in the nmddle picture we are show ng
what about we set a default design, sonething in that
structure. So that basically sets a reference what the |oop
woul d be. | nean, conpared to the real building on the |eft

you can see that the default design is really already a
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stream ined design. So if we use this default design to
simul ate your building energy consunption it’'s really a very
conservative estimte of your heat |oss. So your real
bui l ding heat | oss can be definitely nmuch | arger.

And the standard design has a slight difference from
the default design in that instead of using one big | oop you
are using two small | oops to support the building. So to
summari ze, when the building design is submtted for
conpliance — and you can have three options, one, you can
i nput your own design, which is basically specify six pipe
sections. And your user design will not be as efficient as
the default design because the default, as you can see, is
al ready a very stream i ned assunption. And the second
option is, if you don’t want to put in a specific user
option you can just use the default design, which is also —
you know, if you can conpare the pictures — not bad in a
sense, already not overestinmating your energy consunption.
So the third is if you want to use the default design, if
you think, you know, we can neet the standard design, then
we are potentially saying we propose that you need a
verification. And the residential will be HERS and the
nonresidential wll follow the NR appendi x, the NR
gui del i nes.

And in terns of controls and the energy savings the

proposal s are based on nulti-year PIER research on this
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subject. And, you know, we have been doing field nonitoring
and studies in nore than 30 buildings. And, you know, the
study al so found that on average the recircul ation | oop
consuned nore than 30 percent of your total DHW energy
consunption. In many buildings it can be nmuch nore. So it
is an inportant issue to address. That’'s al so why savings
associated wwth it is also large. And the nethodol ogi es
were used as estimated savings and is based on the nodel s
t hat we devel oped under the PIER program and the nodel s
being fully validated with fiel d-neasured performance as
wel | as the plunbing designs.

So here is a summary of those two buildings that we
used in our cost effectiveness studies. Basically, one is
low rise and one is high rise. There are nore details in
the report. So the first step, we said there are three
levels, right, and the first level let’s only ook at the
control, what are the savings potential and how cost
effective it is. And control really relatively speaking is
cheap, $1000 for equi pnment and $200 for installation. You
know, roughly you have a 15 year |life and it could be
| onger. W assune 15 years. So here is the basic life
cycle cost analysis result.

In the level two we said we are going to add the
streanl i ned designs to require two | oops. You know, the

benefit of two | oops is you would be able to use a pipe with
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smal | er dianmeters instead of using, you know, big fat pipes.
There is really no cost associated with that. 1In fact, you
are actually going to save substantially wi th your plunbing
costs because the pipe will be smaller. So the anpunt of
copper in a sense that you use will be |ess.

Switch to the solar side and the cost of solar, we
di scussed the details in stakehol der neetings. You know, we
collect the costs fromvariable sources and here is the
summary of it. And also we consider within the 30 years
what about the replacenent costs. For exanple, over here we
assune collectors have a 20 year life but in reality, you
know, a | ot of people would argue that flat plate collectors
can last longer than that. But neverthel ess we assune
you' re going to replace it in 20 years. So al nost the sane
— you know, after 20 years you al nost woul d consi der the
cost of reinstalling the solar systemagain. Along with
this many other details of replacing solar tanks and punps
and all that.

So this is the result of picking a clinmte zone as
an exanple. It depends on the size of solar collector. The
cost effectiveness result will be — they're different. The
main reason is as you are sizing big collectors the overal
effectiveness will be reduced because in sumertine
potentially you are going to have overheating probl ens and

overall efficiency will be in a sense reduced. Basically,
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it’s nore, you know, the snmaller in a sense the nore
efficient. However, if it’s too small, you know, you’'re not
going to get a lot of energy savings. So by running
detail ed anal ysis using Transis (ph) we would be able to
find basically the threshold for different climte zones
where the solar water heating along with other neasures wl|
be cost effective.

So to summarize here for different clinmate zones
that’s what we find. For lowrise and for high rise, ones
usi ng the base TDV value and the other one is using the
REACH TDV val ues. And here it specifies the solar savings
fractions under which the level three will be cost
effective. So above that, you know, the neasure is not cost
effective. Another inportant factor is, since we are going
to propose prescriptive requirenents what it basically neans
is that the demand control plus the optinum design plus the
solar water heating is really trying to set a perfornmance
budget. Because we expect al nost a hundred percent of the
multi-famly designs will follow the performance approach
i nstead of the prescriptive requirenents.

So because of that we do need to address what are
the alternative conpliance options if we decide not to do
control, not to optim ze the design, not to use solar water
heating. So here is a summary of results showi ng for each

climate zone what woul d be the option of not doing the
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proposed solar water heating instead of using, for exanple,
hi gh efficiency water heaters and high efficiency cooling
and heating equipnment. And |I’mjust going to explain here a
little bit. This is the TDV energy savings if you use those
options on the left. The high efficiency water heater, the
assunption is that instead of using 80 percent efficiency
wat er heating using 96 condensing water heater. The high
efficiency furnace will be same, instead of using standard

usi ng condensing. High efficiency AC instead of using SEER

13 using 15.
And usi ng those assunptions what we find is — let’s
go here first. First of all, those options are cost

effective. The life cycle costs are negative, neaning the
overall cost is |less than the base CASE design. The second
is that wwth these designs those will be the TDV energy

savi ngs you can achieve. Those TDV energy savi ngs represent
t hose percentage of hot water heating TDV energy budget. So
in a sense this here is the proposed solar water heating
fraction. For exanple, for Cimate Zone 1 we propose you
have 20 percent solar water heating fraction and if you
don’t do it, if you inplenent all those high efficiency
alternatives, then you will be achieve 23 percent of the

wat er heating budget. So you will be able to beat the
budget set by the solar water heating requirenents. So

basically we’'re showing that there are alternatives, you
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don’t have to do it.

And the other issue related to this solar
requi renent is the adequacy of roof areas, we are show ng
here, for different story buildings. W are saying even at
the I evel of, you know, 0.5 or 50 percent solar fraction you
really looking at a very small fraction of roof area to
achieve this energy savings goal. So it is feasible and can
be achi eved.

So this is the proposed code | anguage. This will be
in the Section 151, which is the prescriptive requirenents.
Basically, the addition to the code | anguage is the solar
wat er heating systemw th solar fraction specified in Table
151-C. And then adding that the recircul ation system shoul d
be equi pped with demand control and has a two recircul ation
| oop. This is kind of the inproved recirculation |oop
desi gn we tal ked about.

M5. BROOKE: Yanda, could I interrupt you for just
one mnute. This is Martha. Several slides ago you had a
tabl e that showed, | think, the TDV savings and you had al
three of these proposals. Are you grouping these together
when you’ re doi ng your savi ngs anal ysi s?

MR, ZHANG  Yes.

M5. BROOKE: So if you' re grouping those together
for your savings analysis and then you were just talking

about you could do a high efficiency water heater in place
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of solar, are you saying in place of all three of these or
just in place of solar?

MR. ZHANG Just in place of solar.

M5. BROCKE: Ckay.

MR. ZHANG Now, what | did not tal k about, for
exanple, is the control side. In all of the early slides
there was nore than one control technol ogy available, right?
So when we say prescriptively we want you to have demand
control, it’'s also the intention that we don’t want the code
to only demand using of one technology. So we want to have
the code in a sense technol ogy neutral, only use the demand
control to set the budget. And people can use other
control s.

M5. BROOKE: But they have to use the perfornance
appr oach.

MR. ZHANG Yes.

M5. BROOKE: All right.

MR ZHANG Right. So this is the prescriptive
requirenent part. This is the solar fractions that we are
proposi ng for each climate zone. And sone of them - Cimte
Zone 15, the desert area, is showing that it’s very cost
effective, it’s actually cost effective at 65 percent. And
al so, you know, it can be replaced wth other neasures at
hi gh solar fraction. The reason we set that 0.5 is that we

don’t want to cause basically overheating situations.

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

113

MR. SHI RAKH: Yanda, you’'re show ng solar fraction
of 0.40 in Ainmate Zone 16 for solar. |Is that a problemfor
such cold climte zones? |s there a maintenance issue
i nvol ved there?

MR ZHANG \Well, when we had the stakehol der
nmeetings and I think this was tal ked about fromthe very
begi nni ng. You know, the information we get from people
i's, you know, the industry collectively has addressed those
i ssues in the past couple of years. Although there is not
one single standard but there are definitely different types
of technologies to address the safety issue. Basically, our
feedback is, you know, there are technol ogies being able to
address that issue.

M5. BROOKE: The one thing that I would make a
comment on at this point is that we are trying to nove
towar ds nore consi stency across clinmate zones for our
prescriptive requirenents. And so | see, you know, multiple
| evel s of solar fraction. So we mght talk about what do we
lose if we just get it down to one or two |evels instead of
mul tiple | evels across climate zones.

MR, ZHANG  Yes.

MR, SHI RAKH. Going back to ny question for a
second, then what you're saying is technol ogy has inproved
to the point that freezing is not an issue?

MR. ZHANG Yes, freezing protection technology is
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mat ure now.

MR. SHI RAKH: Ckay, thank you.

MR. ZHANG John, pl ease.

MR MCHUGH. So, Yanda, for these solar fractions do
these reflect a particular square foot of collector area per
square foot of dwelling units? | nean, it |ooks |ike
Climate Zone 15 has a higher solar fraction. It mght be
that there is actually some consistency in ternms of design
consi stency. Could you describe how that rel ates?

MR. ZHANG Wiy we picked the 0.5 for Cinate Zone
15?

MR, MCHUGH:  Yes.

MR, ZHANG Versus | ow of others. Good question.
You know, first is the cost effective analysis. W are
showi ng here — for exanple, going back to Cimte Zone 15 —
is that it can be cost effective even if you have 70 percent
solar fraction. But we didn’t pick that high nunber. The
thinking is that if you pick at the high | evel one is how
you can alternatively using other approaches, if you do not
want to use solar water heating. So this goes back to this
table. W basically set up the |evels based on what are the
alternatives, the |limt that the alternative nethod can
achieve. So this is where it cane from W are basically
sayi ng by using high efficiency H/AC and hot water heating

equi pnents those are the | evel of savings. By the way,
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those are the cost effective neasures. You can al ways go
SEER 16 to achi eve higher but that’s not what we included
here because there would be cost effective issues. But we
only considered the cost effective alternatives.

MR. MCHUGH: And what is high efficiency air
condi tioner, what SEER are you | ooking at?

MR ZHANG 15

MR MCHUGH: 15. Thanks.

MR, ZHANG  Ckay.

M5. BROOKE: Just to clarify, they have to do al
three of those high efficiency air conditioner, high
efficiency furnace, high efficiency water heater?

MR ZHANG Yes. Well -

M5. BROOKE: Ch, if it says yes, they have to do al
three of thenf

MR. ZHANG Right.

M5. BROOKE: Ckay.

MR. ZHANG Okay, this is the section of the code
proposal, is the solar water heating ready part. Well,
basically, it suggests mandatory requirenents that, you
know, the following itenms shall be | abel ed and show ng on
the plan for permt. And those itens are in the follow ng
slides, they are related to sol ar-ready conponents. Let’s
just go over the overview. A is the adequate in a sense

roof areas or other areas for solar collectors. And B here
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is the solar tank areas to accommopdate future installation
of solar storage tank. And Cis the plunbing requirenent,
not really asking to plunbing them now i nstead of asking you
to ask people to have the conduit pass be specified for
future installation. And also the sane thing here is
speci fying conduit between the solar tank and water heater.
Basically we want in the future to not only have coll ector
area being prepared but also you prepare that plunbing can
be relatively easily done between solar collectors and the
sol ar tanks and sol ar tanks and auxiliary water heaters.

And the exception to all those mandatory requirenents is
that if you are going to install — if you install solar
wat er heating, obviously, none of those apply.

Let’s go back to sone of the details. Again, what
is the solar zone, roughly roof area we are requiring. The
di fference between solar zone — not the difference, let’'s
just say the solar zone potentially can be on your roof or
can be in other spaces on the building site, for exanple, a
shaded parking. So the basic requirenent is that your solar
zone should be 1.5 percent of your building conditioned
fl oor area or 30 percent of your total avail able roof area,
whi chever is smaller. So in a sense the maxi numwe require
you is to have 30 percent of your available roof area. The
avai |l abl e roof area excluding areas that are shaded by

existing trees, utility poles or other buildings. So it’s
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only unshaded, they are being required to have 30 percent or
|l ess to be ready for future installation. And the second
requirenent is the solar zone shading requirenment. This is
nmore or |less the sane as we proposed for other CASE studies,
we coordinated with other CASE studies for res and nonres
sol ar-ready neasures. They are pretty nmuch the sane. And
the third is also simlar to what we proposed for other
sol ar-ready requirenents to include the consideration of
fire access.

So this is nmy presentation.

MR, SHI RAKH. Thank you, Yanda. Any questions for
Yanda fromthe audience in the roon? M ke?

MR. HODGSON: M ke Hodgson, ConSol. This is not the
presentation that was on the website last night. So I'm
just wondering is it now currently posted at the website?

MR. ZHANG W did make sone slight change, yes.

MR. HODGSON:  Ckay.

MR ZHANG So | think -

MR, SHI RAKH. Yes, we will replace what’s current
with this.

MR. HODGSON: It’s awkward to | ook at one, try to
get ready for one and then have sonething fairly
significantly different in our opinion. The data that |
would Iike to see and | didn't see in your presentation or

in the previous presentation is the cost data. So you're
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saying that solar hot water is cost effective. And what
assunption did you make on the cost of the solar hot water
syst enf

MR. ZHANG Well, not in details, but this slide
for exanple, show ng the cost curve, the installed system
cost versus the size of the collector.

MR. HODGSON:  (Ckay.

MR. ZHANG And the next slides, you know, we have
tal ked of in 30 years what you can expect to replace and the
cost of those — let’s see, is this one, maybe this is not
the — oh, this is the lunp sumof what would be the
mai nt enance costs, including replacenent of parts.

MR. HODGSON: One of my concerns, as an exanple on
this slide, you re looking at |ife expectancy of notor and
punps.

MR. ZHANG Yes.

MR. HODGSON: |I'mnot that up to speed on nulti-
famly solar systens but in the single famly world the
punps are not — there is no warranty that I'mfamliar with
greater than three years. And typical |longevity of a punp
on a solar hot water systemlike a Tyco(ph) or any of those
that are in the market today are less than five years. So
| m wondering where sone of the data cones fromon this.
Like, in a collector, the photovoltaic collectors are

warrantied now for 20 years. | don’t know of any sol ar hot
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wat er collector that’'s warrantied for 20 years. So are you
maki ng those assunptions that if you have it in life
expectancy that you will have the market warranty it for
that period of tine

MR. ZHANG Not based on the market warranty, it’s
based on industry data.

MR. HODGSON:  (Ckay.

MR. ZHANG So we can definitely share that with
you.

MR. HODGSON: (Ckay. So could you kind of dissect
t hen what you think the cost of — 1 don’t know how | arge a
sol ar hot water systemyou re |ooking at, again that’s
difficult to tell. 1Is this a 16-plex, is this a 12-plex,
what building are you |looking at? So then go to your slide
that then says this is the cost of the system which is hard
for me to interpol ate.

MR ZHANG True, it’s not all detailed here. But
if you go, for exanple, fromhere it tells you — let’s see,
do | have it here? | guess unfortunately here. But it does
have — for exanple, this is the prototype building we’'re
tal king about, right? One is two story and the other is
four story. And fromthe conditioned fl oor areas you can
cal cul ate what is the expected hot water demand, daily
demand, right? So in general in the solar industry they

basically size it by the daily demand and then multiply a
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fraction, 0.5 or 0.3. So they basically use that fraction
to size accordingly.

MR. HODGSON: We're just trying to be able to figure
out what you’'re tal king about. And | apol ogize, it’s not
clear to ne because it’'s the first tine we’ ve seen a | ot of
t hi s dat a.

MR. ZHANG  Unh- huh.

MR. HODGSON: But |I'mjust trying to take your two
story exanple here. It looks like it’s a 40-unit conpl ex,
right?

MR. ZHANG  Uh- huh

MR, HODGSON: So that nmeans |'’mgoing to have a roof
area of around 24,000 square feet, if | just kind of
extrapol ate what | would know about nulti-famly. Then you
want 30 percent of that 24,000 square feet roof area as
cl ear space.

MR. ZHANG No. What | said 1.5 percent —

MR, HODGSON. Ckay, 1.5 -

MR ZHANG - up to 30 percent. |If it is nore than
30 percent we say stop there. But 1.5 percent.

MR. HODGSON: So we have a 40, 000 square foot
bui |l di ng, does that translate into, what, 600 square feet at
1.5 percent?

MR. ZHANG Let ne see, | go back to this.

MR. SHI RAKH:  About 360 square feet, if ny
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MR. ZHANG Yes. This mght be a table that it can

have a better reference. This is what we are saying. |If
you size your solar collector to neet 50 percent, solar
fraction would be 50 percent, for two-story building you
need three percent of your roof area. For a 20-story

bui l di ng you need 28 percent of your roof area.

MR. HODGSON: Yeah, | apologize. | don't care about

anything three story or nore. That’'s ny personal reference,

all right.
MR. ZHANG Ckay, is that —

MR. HODGSON: |I'mjust trying to figure out if |

have a four-story building then | need four percent of nmy —

MR. ZHANG Si x percent.

MR, HODGSON:. Excuse ne, a three-story buil ding,
four percent of my footprint. |If | have ten units on the
first floor, ten units on the — so | have a 10,000 square
f oot probabl e roof area.

MR. ZHANG  Uh- huh

MR. HODGSON: On a three story, so | need four
percent of 10,000, right?

MR. ZHANG Right.

MR, HODGSON:. That’'s 400 square feet. So I need
somewhere clear on ny roof 20 x 20.

MR ZHANG Right.
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MR. HODGSON: And you’ ve | ooked at that and said
that that’s a reasonable thing to do on three-story nulti-
fam ly buil di ngs?
MR, ZHANG | think -
MR HODGSON: | nean, |’'ve been on a |lot of three-
story multi-fam |y buildings, there is no clear space on a

multi-famly building at three stories with all the vents,

okay?

MR. ZHANG First of all, you have collector size is
not bi g chunk of piece of 400 square feet. 1t’s obviously,
you know —

MR, HODGSON: This is not clear space, this is just
i ndi vi dual spaces that could add up?

MR ZHANG  You can, you can

MR. HODGSON: All right. So | think this needs to
be alittle clearer.

MR. ZHANG  Ckay.

MR HODGSON: Because we don’t understand it or at
| east, let nme speak for nyself, | don't get it. And I think
the presentation needs to figure out how nuch this costs and
where these things need to go so that we can respond to what
you' re aski ng.

MR SH RAKH: It sounds |ike we need to have a
di scussion with M ke and Bob about this topic.

MR ZHANG Right.

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

123
MR, HODGSON:. Ckay.
MR. SHI RAKH:  Your CASE report shoul d have nore of
this detail, right?
MR, ZHANG  Yes.
SHI RAKH: Can you nmake that available to us?
ZHANG  Yes.

HODGSON:  kay, thank you.

2 ® 3 B

SHI RAKH:  Bob?

MR. RAYMER: Bob Rayner with CBIA. \Wen you were
gathering data from manufacturers and you asked them about
the life expectancy, did you followup with a simlar
guestion of what do they warranty that same conponent? |
nmean, if they are telling you 10 years for the notor and
punp, did you ask any of them what they actually warranty
t hese conponents for?

MR ZHANG | don’'t — first of all | have to say |
did not personally collect that. | would not say — probably
better to say we want to get back to you. Because actually
it is a conbined effort. (unintelligible) had a couple
sol ar studies, actually we kind of coordinate together, had
conferences with industry.

MR. RAYMER: W got a quick education on this about
seven years ago with the passage of SBl, where at one tine
t he sponsors of the bill and industry felt very confortable

putting into the bill that if you' re going to get state
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nmoney put in a requirenent, a warranty requirenent of, |
think it was either 15 or 20 years. And then all of a
sudden the industry had a conniption fit over that. They
did not like a 15 or 20 year warranty. It was very
difficult to get themto agree to a 10 year.

MR. ZHANG  Unh- huh.

MR. RAYMER: Now, obviously I’m assum ng that there
has been advancenent but now we’re tal king about water
heati ng and those conponents. You may have instances of the
not or and punp lasting 10 years but they don’'t warranty it
for that. And the sane thing goes for the collectors.

MR. ZHANG Let ne also ask this, | guess,
fundanmental question to everyone. | think a lot of — for
exanpl e, you buy HVAC, we have cost analysis, it goes to 10
years, 12 years. It does not nmean industry they say |
warrant for 10 years.

MR. RAYMER: Sone systens are required by | aw —
you' ve got a three, five and 10 year warranty m ni num
certain structural things with the house, it has a 10 year
warranty by | aw.

MR. ZHANG Again, ny question is that just because
they don’t provide a warranty for 20 years doesn’'t nmean we —

MR. RAYMER Doesn’t nean that it won't |ast, |
agree with that. At the sane tine, though, it should be

cause to alarmif they have a warranty that is nuch, much
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smal l er than the useful life that you may be assum ng. That
may be a sign that you' re probably going to be replacing
this twice during the life of the building.

MR ZHANG Yeah.

MR. SHI RAKH:  John McHugh.

MR MCHUGH: | would just like to comment that if
you | ook at the — you know, we typically assune ballast life
of 15 years for lighting ballast and typically those aren’t
warrantied past five years. So that’'s a situation where the
warranty is a third of what we expect the rated |life to be.
It’s not that surprising that many manufacturers are not
willing to warranty |ong past essentially the issues of
initial failure because there are so many issues associ ated
with how the product is operated that it can have an effect
on its product life.

MR. SHI RAKH. Any ot her questions?

MR. NESBI TT: Ceorge Nesbitt. Can you go back to
the default design slide?

MR, ZHANG  Yes.

MR. NESBITT: So the default design is the Package
D, the —

MR. ZHANG The standard design

MR. NESBITT: |I'msorry, I'msorry. Standard design
is Package D, okay. So the default design is assum ng

sonmet hi ng worse than the standard design?
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MR. ZHANG Right.

MR. NESBITT: Now, what if reality is worse than the
default design?

MR ZHANG Most of the tine it is worse or can be
much worse usually. But again at the beginning I was saying
this is really the first step. W hope that we can provide
sonme gui dance here. Realize that requiring check in plan
and design is really a conplicated job for building officers
and for builders, too. So thisis a first step. W realize
t hat, yes.

MR. NESBITT: So on average if soneone doesn’t want
to touch a button they' Il take the default design and we’'re
going to give themnore credit than they |ikely deserve
because nost of the pipes are exposed in the parking garage
bel ow t he bui | di ng.

MR. ZHANG You're right.

MR. NESBITT: And so we’'re going to underestimate
energy use. Now if they decide to check a button they are
still being conpared agai nst the standard design and then
they will be punished for bad design.

MR. ZHANG Well, yeah. The first is if you take
the default design we give themcredit, not really. W are
not reflecting their true energy, yes, that’s right. Wen
say that is because right nowin the code you input whatever

your design is and that’s your standard design. So it
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doesn’t matter how bad or how good design is, you' re not
getting credit and you cannot get penalized. So this
approach is basically here saying, If you take the default
desi gn you know you get a slight hit because you are not
nmeeti ng the standard design, even your building can be much
wor se.

MR. NESBITT: Right, but if you take the default
design you're not necessarily inputting your actual design.

MR, ZHANG  You're not.

MR NESBITT: Ckay.

MR ZHANG You're not. So if you really want to
put the actual design you can do that. So by | ooking at
this picture on the left you know that in real buildings you
will not be able to beat nost of the tine the default
design. So if you do think you did a good job, well, you
can say, My building is sane as the standard design, so you
not get penalized. Then it will be exactly the sane as
today, as the 2008 Title 24.

MR. NESBITT: | would inmagine that nost duct systens
that are not tested hopefully test below the 28 percent we
assunme in the default design. So it seens |ike we' re giving
credit where credit is not due. So in the prescriptive
package approach, prescriptive path you either have to
essentially do the standard design, best practice, or you

can trade it off for various conponents.
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MR. ZHANG Right.

MR. NESBITT: Most of the nulti-famly projects |
work on do not have an air conditioner. So are we going to
make them put 15/16 SEER air conditioners in every unit
where they don’'t have them don’t need then?

MR ZHANG Let’s talk about this.

MR. NESBI TT: Because nost of the buildings only
have air conditioning possibly for the office and sone
conmon ar eas.

MR. ZHANG This is what |’ m showi ng here. Mst of
them — |’ m assum ng you're tal king about those climte
zones, right? |1’mnot even considering you have an AC. The
prescriptive requirenents assune you don’t have AC to work
Wit h.

MR NESBI TT: Okay.

MR. ZHANG But you have heaters, right? And you
have hot water heaters, too.

MR, NESBITT: Well, and you have various by
buil ding. So now because the standard design is the Package
D requi renent and when you do performance path that’s what
you’' re conpared against. So Tom Conl an has accused ne of
bei ng very consistent and so | will stay true to that and
get back to high rise multi-famly. Typically it is a
central systemso it’s going to be conpared agai nst the

standard desi gn, best practice. Wereas if it was
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i ndividual units we would still be conpared agai nst
i ndi vi dual water heaters in the unit, which does happen even
in high rise multi-famly, correct?

MR. ZHANG The language is — yes, it’s only for you
have a recircul ati on | oop.

MR NESBITT: Right.

MR. ZHANG |If you don’t, you have individual
systens, this does not apply.

MR. NESBITT: Okay. So high rise multi-famly in
part because of the |ow solar heat gain coefficients in the
nonresidential standards is relative — is in conparison hard
to get above code.

MR ZHANG  Um hrmm

MR. NESBITT: You have no HERS credits other than
duct testing basically available to you currently. And then
we have CTACC, the California Tax Allocation Credit
Comm ttee, which now requires you be a mninmmof 17.5
percent above m nimum code. So we’'re going to conpare you
agai nst the absolute best system here and water heating is
usual ly —

MR, ZHANG Ri ght.

MR. NESBITT: - pretty significant part of your
budge. And now it may be very difficult and expensive to
get there. Now, | do have affordabl e housing devel opers

that are —
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MR. ZHANG  Actually, CGeorge, what do you do today?

MR. NESBITT: - installing solar hot water. Wat do
| do today?

MR. ZHANG What do you do to beat the conpliance
requi renent to get your incentives today? Wat are the
measures you' re thinking of that we squeeze you out in a
sense?

M5. BROOKE: Tine out. W’ve got about two m nutes
more for this one, we gotta keep going. So let’s keep
going. So | don’'t know if we can get into every detail that
you want to discuss, George.

MR NESBI TT: Right.

M5. BROOKE: Maybe we can get sonme of this offline.

MR. ZHANG  (Ckay.

MR. NESBITT: Yeah. It’s just — you can have 2 x 6
wal I s, you can have 0.3 solar heat gain coefficient w ndows,
you know. And you're still not there. You could have a
central boiler, you could have a, you know, high efficiency,
you can — you know, getting to 15 percent is sonetines
actual ly inpossible w thout -

MR. ZHANG But, George, let nme just show you, just
summarize it. And | say let’s go back to this table again.
Those are the solar fractions in the prescriptive package.
You add anot her 15 percent, you beat it. Instead of using

20 percent solar fraction, if you want to use 35 percent.
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Not only that, if you' re going to install solar you stil
have the option of doing your high efficiency boiler and
hi gh efficiency furnace, they are still there. R ght?

MR. NESBI TT: Yeah, but on high rise nulti-famly

you’ve got virtually nothing else. | nmean, you can't even
install your insulation correctly in high rise. | guess
everyone does. In fact | don't knowif we're actually

assumng Q1 or Drated in high rise.

M5. BROOKE: Ckay, we’'re going to have to — you
guys, | think, should keep talking and — I’m struggling to
under stand your issue. So if you could go back and talk
with Yanda and then cone and talk to us about what your
issue is. Because we're burning time and you guys are
having a private conversation that we’'re not involved in, i
sounds i ke.

MR, NESBITT: | just think on high rise we’ ve got
pretty darn hard bar.

M5. BROOKE: Ckay, thanks, GCeorge.

MR. SHI RAKH: Thank you. M ke?+

MR. HODGSON: M ke Hodgson, ConSol. A quick
clarifying question. The title of this presentation is
Mul ti-Fam |y Donmestic Hot Water and Sol ar Water Heating but
it only applies to the systens that have a recirculating
system is that correct?

MR. ZHANG You are right.
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MR. HODGSON: (Okay, so if we have an individual tank
in an apartnment conplex or condo then this is not pertinent?

MR. ZHANG Yes, if your distribution of a tank and
then branch out to individual units, you don’t have a | oop,
it does not apply.

MR. HODGSON: Ckay. It would be nice to have a nore
specific topic title.

MR. SHI RAKH: Very good poi nt.

MR ZHANG | think it’s specified here

MR. SHI RAKH: Any ot her conments from the audi ence?

(No response.)

Anybody online?

(No response.)

kay, why don’t we nove to the second topic, which
is Residential H gh Efficiency Water Heater Ready Measures.

MR. ZHANG So this topic is still related to hot
wat er heating but it’s for single famly hot water heating
instead of multi-famly. This CASE study | ooked at the
opportunities to make buil ding ready for high efficiency
wat er heaters, not requiring this installation, instead
maki ng ready. And the major reason is that we have vari ous
federal standards and California standards that are driving
the market towards using high efficiency water heaters. So
the specific nmeasures we are tal king about here include four

conponents. One is the electric connection, the second is
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the vent system the third is condensate disposal and the
fourth is gas supply. W will talk about themin detai
| ater.

| also want to nention that at the early stage of
the CASE study we | ooked at the opportunities of any savings
fromflue danpers. W based it on the data coll ected,
st akehol der feedback, (unintelligible) not consider them
because there are technical feasibility issues. And we al so
| ook at — considered addi ng the water heater bl anket
requi renents, | should say enhanced exi sting water heater
bl anket requirenents. And we also realize that potential
saving is relatively small so it’s not as effective as we
t hought. So again, just to sunmarize and to report to you
that those are the things we studied but decided not to
pr opose.

So the first thing we would like to bring your
attention is the new federal standards, which will be
effective in 2015, one year after the 2013 Title 24 standard
effective dates. You can see that federal standards already
began to require high efficiency water heaters. By that |
mean one i s condensing, another one is power vent system So
specifically for gas storage type water heaters wth storage
of nore than 55 gallons — and you can see the energy factor
will be 0.75, 0.76, which you can only neet it with

condensi ng water heater. And for instantaneous water
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heaters, or tankless water heaters, the energy factor is
0.82. You know, you have to neet it with the power vent
system

Again we are saying they will already be required so
we need to bring all the house ready for them It’'s true
that if you are using standard 50 or 40 gall on storage water
heaters they are not required to be power vent. And related
to that is Energy Star Prograns. The new Energy Star
Prograns shown here, one is for storage type, one is for the
tankl ess type. And, in fact, you can see that for the
tankless it’'s the sane as the new federal standards. So,
you know, it probably will be updated soon because
eventually it will be the mnimumrequirenment, | don’'t think
it will be the Energy Star requirenment anynore. And 0.67 is
the new requirenent for storage type water heaters.
Traditionally that probably can only be nmet by power vent
systens but | |ike to point out there are technol ogy
devel opnments that allows still the atnospheric conbustion
natural draft water heaters to reach this efficiency |evel,
agai n wit hout power vent.

Another really quite related requirenent is the
California |l ow NOx requirenment being adopted by several
| ocal air quality districts, even just six of them but they
cover roughly 77 percent of California in terns of

popul ation. And in a sense, you know, it’s not the whole
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wat er heater efficiency requirenment but they are directly
related to that. Wen | say that is because if you want to
nmeet the | ow NOx requirenment and neet the Energy Star
requi renents you have to have power supply. So that’s also
anot her reason, you know, we recommend that electric
connection should be there because otherw se consuners in
nost of California are basically shut out of the Energy Star
Program You know, that’s kind of unfair.

So when | put all those things together and al so
trying to give you perspective that we know that federa
standards will be evolving. So what they would |ike be?
Because when you buy a house obviously it lasts nore than 30
years, we need to consider that time frame. So on the left
side is the different |evels considered by the DCE for gas
storage type water heaters. On the right side is for
t ankl ess water heaters. So what's being graded out is what
will be our law in the sense by the DOE standards by 2015.
So those blue areas is options we have.

And | will also mark the Energy Star criteria
| evel s, correspond to all those different levels. And |
al so mark the previous Energy Star levels that just trying
to indicate because all of those things nore or |ess
t oget her, you know, the previous Energy Star has been
adopted by the new — i s adopted as a new federal standard.

So if that provides sonme reference you would see this wll
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be the future direction will be. And as we talk to the
industry, | talk to stakeholders, | think al nost everyone
believe that within 30 years the next federal standards, you
know, wll definitely go beyond the two | evel here, the
standi ng pilot goes beyond that. Wthin 30 years whether it
goes to condensing, it’s highly possible but non one knows
for the storage type. But if you |look at the instantaneous
wat er heater side. Wiat’'s left is alnost the standard
today. So within 30 years it’'s highly possible they wll go
to condensing in ternms of federal regulations. That is
anot her rationale we think support the recomrendation that
we want to have house ready for high efficiency condensing
wat er heaters.

What is currently in the market? Does it support
t he regul ati ons? You know, one observation is the 2006-
2008 Utility Program Eval uation done by the CPUC. Wat they
found is that tankless water heaters, instantaneous water
heat ers have been, you know, adopted at a very fast pace
goi ng fromunder 1995 standards, zero percent, to 24
percent. That’s basically 2006-2008 tinme franme. You
al ready get 24 percent of new construction using tankless
wat er heaters. This is very consistent, you know, with
manuf acturer’ s assessnent and they been basically saying
they projecting nore than 10 percent growh rate of tankless

wat er heaters, you know, by 2015, that tankless water
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heater, the mnimal standard will be power banded systens.
And DCE al so provide sonme projections here based on the AH
shi pnment data, the industry shipnent data. And Energy Star
kind of goes. And what they are saying is that w thout the
new federal standards that they will project that the market
share for, for exanple, storage — for high efficiency at
Energy Star or even beyond, will have roughly six percent of
the market share by 2015. And for tankless they predicting
that they will have, you know, the high efficiency tankless
wi |l have, you know, 50 plus 20 plus — basically nore than
80 percent of the tankless will be high efficiency by 2015.
This is without the federal standards, you know. Qoviously,
with the federal standard we can only see those narket share
going to go up

So goes to specific neasure feasibilities, neasure
requi renents. 1In the first ones, electric connection, what
we are recomrending here is to have 120 volt electric
receptacles near a water heater because all power vent
systemneed that. O, as | say before, even your |ow NOx
Energy Star water heaters need that, too. You know, in nost
of the houses the water heater is located in the garage and
electric receptacle is already there. So all we potentially
say they need to be adjusted to nove it closer to the water
heat er .

And the second one is the condensate disposa
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measures. And what it neans is, one, you need to have a
drain line. Either it goes to the side wall, goes to
outside, or it goes to your building drainage. And this is
bei ng done comonly for HVAC systens so it’s not sonething
new. It can be easily inplenented. Neutralizer is needed
but not as a building feature, those only needed when you
actually install a condensing water heater.

Flue vent. In our initial proposal we did trying to
see if is any solution for consuners such that you can
install a flue danper that works for all types of water
heaters. |If that’s a case, you know, obviously you can save
peopl e a | ot of noney because they don’t have to retrofit
it. You know, as we studi ed and hear stakehol der’s feedback
we do realize that that solution is not really there. So we
can't find a flue vent product that fits all. For exanple,
normal Iy for natural vent product you going to have Type B
vent but for power vent systemusually you going to have
Category Ill1 or IV type vent. By the way, those categories
is created by the — what is that, National Fuel Gas
Association, | think. | have that in later slides. Al so
there is issue, | know certain condensi ng water heaters are
t ankl ess, especially tankless water heaters that use a
proprietary vent. So, again the issue is that there is not
really a kind of one solution or one product for al

sol uti ons.
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In terns of the gas supply, again we see a huge
anount of adoption of using tankless water heaters. So if
you are going to use half-inch gas supplies in many of the
homes, the result is you have to install a separate gas line
potentially fromthe neter to your water heater and to
support the water heater. Mst of the tinme in nost of the
house the exact pipelines for gas that can support tankless
wat er heater depends on your house. You know, depends on -
you know, the pressure is usually set but it depends on your
pi pe, pipe run | ength, how nmany el bows you' re going to have,
basically you have to do pressure loss calculation. But in
typi cal homes usually you going to need a three-quarter inch
pi pe versus half-inch pipe. So for our cost analysis we
assunme that you have to have a three-quarter inch pipe
versus half-inch pipe to neet this requirenent.

So how do we performthe cost effective anal ysis?
This is again, you know, one of those ready neasure, how do
we consider that? So we can consider basically, you know,
two scenarios. One, if you are going to do install high
efficiency water heaters — why? Because we say that federal
standards are going to require tankless to be high
efficiency, right? So if you re going to do themare they
cost effective? Is it cost effective to just install high
efficiency water heater? And, two, for the rest of the

peopl e they do not want to install high efficiency water
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now, instead we require themto get the house ready,
obviously that will have sone additional cost, the ready
cost .

So we basically consider the kind of the whole new
construction population for those they do not using high
efficiency water heaters. That will be the total cost to
nmeet the ready nmeasures. And then we al so consider what the
possibility of avoided cost. For assessing those two
conponent, one is we need to know what is the existing
percent of buildings they were using high efficiency water
heater during new construction. And for future avoi ded cost
cal cul ation we | ook at the percentage of popul ation that
will upgrade to a high efficiency water heater. And then we
conpare those two to see if the avoided cost is higher than
the total cost to neet the ready neasure. |If so, what wll
be that — you know, the upgrade percentage would be. And we
use that to conpare to the market trend to see does it nake
sense.

So let’s ook at sonme of those nunbers. First,
those are the water heater costs based on DOE rul emaki ng
docunents. The DOCE done very, very extensive studies, al
di fferent stakeholders. And we know early on we had
st akehol ders question the DCE status validity. And, you
know, obviously when you | ook at the DOE rul emaki ng

docunents there is always different sides, opinions. You
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know, we think that DOE's final result is very well vetted
with all the stakeholders. And that’s why we decided to use
this sets of data instead of, you know, kind of create the
wheel again. W don’t think we can have better assessnent
of cost data than DCE

So those are the cost data again for different
conponents for installation. | break it down into three
scenarios. There is the new construction cost. Wat would
be the cost of doing the retrofit that you decide to upgrade
your water heater to a high efficiency nodel. And also then
the repl acenent cost — replacenent neans that when you
replace it you don’t upgrade, you use whatever you have.
Again, so three scenarios, what would be the cost. | listed
here for consistency. Previously we considered using the
stainless steel B-type vent but this is not used here
anynore because we don’t require to install that, to instal
stai nl ess vent anyway. So this was used in previous
di scussion but it’s not used anynore since we changed the
proposal in a sense.

This is the cost effectiveness of different water
heater options. So what you can see — maybe just go up —
okay, stay here. On the top is the gas storage water
heater. Condensing water heater, they are actually cost
effective conpared to baseline in sone climte zones, not

all. But on average it is cost effective. But when you
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| ook at the instantaneous water heaters all those |levels
beyond the new federal standards they are cost effective.
This is to a certain degree not surprising. That’'s why we
see, we tal k about new construction already have 24 percent
mar ket penetration fromzero. And industry also predicting
nore than 10 percent growh. So I think, you know,
obviously there is sone valid stories here that favor
i nst ant aneous wat er heaters.

By the way, | do like to include this coments to
address the question before, is that we did consider the end
effect rating discount inposed by the Title 24 ACM So
ei ght percent discount. So instead of using the rated val ue
for energy savings, | used the discounted value for energy
savi ngs cal cul ati on.

So this is the cost savings. W consider what the
cost for a new construction, you just get the ready versus
inretrofit you have to retrofit your vent, your gas supply
and all that. So the estimate basically say this is the
incremental cost to get your house ready for high efficiency
it roughly cost $133.00, conpared to your baseline using
standard water heater. Your retrofit will cost you nore
t han a thousand dollars, $1357.00.

So using the previous equations what it lead to is
that if you can — if we can expect 7.5 percent of the hones

wi |l upgrade their water heater to high efficiency in the
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future wwthin thirty years it will be cost effective to do
it now So can we expect 7.5 percent adoption in 30 years?
You know, given all the data we say, 10 percent growh of -
nore than 10 percent growth of instantaneous water heaters,
right? And that’s already beat this nunber easily. So
within 30 years also tal k about, you know, there is highly
possi bl e the storage tank federal standards will be at |east
equi val ent to power vent systemif not condensing. So 75
percent is a very, you know, small fraction to what woul d
happen.

W would like to also bring up this, since we
presented in the stakeholder, | think it’'s a very useful
information. |It’s also consistent with a |ot of the narket
observations why tankl ess water heaters are favored.

Because it definitely provide a | ot of savings opportunities
that using the existing 2008 ACM you can see by using those
di fferent high efficiency options you can inprove your
(unintelligible) energy consunption TDV a lot, by a big
margin, 25 percent. And that basically translates to, you
know, five or 20 or 30 percent of your whol e perfornmance
budget, energy budget. So the cost is only roughly $300.

So in a sense if you want to beat the code by 15 percent
it’s not that — well, | shouldn’t say that easily, but I
mean just saying here is the option that you can beat by 20

percent w thout that nuch cost, only $300. So options are
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t here.

So this is to sunmari ze the code | anguage. And we
basi cal | y sayi ng system usi ng gas and propane water heaters
to serve individual dwelling units. So it does not apply to
multi-famly central systems. They should include those
conponents, 120 volt electric receptacles within three feet
fromthe water heater, and Category IIl or 1V vents,
condensate drain neet |ocal jurisdiction requirenents -
because, you know, can have potentially different
requirenents locally - and gas supply line with capacity of
at | east 200,000 BTU

And, you know, exception to the vent requirenent,
you don’t have to do it, is that we want that you do instal
or have a systemthat can be virtually easily retrofitted.
That nmeans that if you don’t install high efficiency water
heater along with the vent systemwe want you to specify in
your plan that they can be installed easily. The plan
shoul d show a vent path less than 12 feet w thout any
interior walls along the path and a side wall vent |ocation
in conpliance with the National Fuel Gas Code. So where is
the 12 feet cone fron? And this is after we | ook at the
Pl ER research single famly DHW systens, six typical honme
designs, floor plans, and 12 feet is the average.

Qobviously, it varies from house to house. Many tines, for

exanpl e, my house water heater is |located right next to the
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side wall. It would be, you know, easy to in conpliance.
But if you going to have your water heater |ocated
differently that’s potential defect.

| do want to bring this up. As we been discuss with
the industry quite intensively, especially after the | ast
st akehol der neetings and (unintelligible) and brought up a
good comments and al so provide this proposal. And basically
sayi ng, you know, ny understandi ng he say other things nake
sense. But he suggest the B, conponent of B and exception
to Brewiting different way. Which seens to us is nore or
| ess the sane thing.

This is the end of ny presentation. Thanks.

MR. SHI RAKH: M ke?

MR GABEL: M ke Gabel, Gabel Associates. So is it
my understanding then that as a mandatory neasure this woul d
be triggered for alterations, if someone replaces their
wat er heater then they have to neet this requirenent?

MR ZHANG It was not our intent.

MR. SHI RAKH:  No.

MR ZHANG | don't think the code is witten in
that way either.

MR, SHIRAKH. Well, | nean, this is going to go into
new construction. | think it will be in Section, what is it
1507

MR ZHANG  150.
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MR. SHI RAKH: 150.

MR, GABEL: But -

MR. SHI RAKH: And 152 we have to clarify that this
does not apply to existing.

MR. GABEL: kay, so this is not a mandatory neasure
t hen?

MR. SHIRAKH: It is a mandatory neasure but -

MR, GABEL: But only applied to new construction?

MR. SHI RAKH: New constructi on.

MR. GABEL: Ckay. | just want to make sure that’s
clear. Thanks.

MR. SHI RAKH M ke?

MR. HODGSON: | would like to go to the market
anal ysis on your comrent on that there were no water heaters
in 1995 in that slide. And then 24 percent market
penetration under 2005. Was that people who participated in
t he new construction prograns or was that of the market?

MR ZHANG It is the market. The CPUC eval uation
| ook at the Codes and Standards Program and the new

construction programaltogether. So it’s evaluated as a

whol e.

MR, HODGSON:. Ckay.

MR, ZHANG So it does not separate them out.

MR. HODGSON: Well, then | think that nunber is very
suspi cious. Because it’s a very high nunber. |’ma very
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strong proponent of tankless water heaters, we try to
convince all of our clients to do that. But | just texted
the office and said, What’s our market share of tankless
wat er heaters in 2011? And it’'s less than five percent. It
was hi gher two years ago, three years ago, when the market
was a little nore robust. Because now we are cutting costs.
But | think you have an optimstic viewand | don’'t think it
really affects too nuch of your analysis but | really don't
think there is a quarter of the market using tankless now or
in the near future.

And you could verify that by going to, you know,
Cal CERTS and goi ng through the HERS requi renents and aski ng.
Because the Energy Comm ssion could do a data request. |
just think — I’"mnot objecting to the analysis, | just think
that is quite optimstic. If it’s 24 percent of the new
construction prograns, which are those who are buil di ng
above code already, | think | could accept that nunber. But
then that’s probably - their market share is probably ten
percent of the market, so now we’'re down to a 2.5 percent
mar ket share. And | think it’s higher than that. So I
think it’s in between those two nunbers, but | think 24 is
much to optimstic.

MR. ZHANG | don’t have a personal sense of it.
Wien | first read it | surprised too. But to ne seens this

is the latest data | can have. And obviously when | | ook at
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it I say, Ch, wow, and had that sane feeling. And when |’ve
tal ked to people, you know, the industry. For exanple, A O
Smith, that’'s what their data, you know, their industry
studies. That’'s what the suggestion is, that tankless, they
are basically saying it’s 10 percent growth year by year.
That’ s what they seeing go on forward. It kind of feels —

MR. HODGSON: And | can understand a ten percent
growt h —

MR ZHANG - to nme there is sonme consistency.

MR HODGSON: - because it all is relative to where
you’'re growi ng from

M5. BROOKE: Right.

MR. HODGSON: That | don’t have an objection to. |
just think the perception that the market is already a
gquarter percent tankless and that it itself is grow ng 10
percent a year needs to be kind of dug into a little deeper.
The Energy Comm ssion has resources to do that because you
can screen the HERS providers and ask them you know, what
has it been the |ast couple of years and you could get very
accur at e dat a.

MR. SHI RAKH: Thanks. And | guess |I don’t know if -
| mean, | understand your point and you guys have a | ot of
experience wwth this. But | think another point that he was
trying to nake in 2015 there may be this change in federa

standards which may drive the market towards —
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MR. HODGSON:  Yeah, the ugliest appliance in the
house right nowis the water heater.

MR, SHI RAKH:  Yeah.

MR HODGSON: So, | nean, federal standards nove
very slowy and | think the concept of getting a power vent
inthere is very intriguing. There is sonme cost data that
we need to look at. But if we're going there anywhere in
2015 is that a difficult thing to do? Having it as an
option on the plans sounds good, but no one plan checks this
stuff anyway. So, you know, we should tal k about what you
want to have in the field as opposed to what you want to
have in the pl ans.

MR. SHI RAKH. (Ckay, thank you, M ke. Any other
guestions?

MR. NESBI TT: George Nesbitt. Can you go back to
t he code | anguage? The change in the start making the
supply to all gas water heaters is definitely the right
direction. So on the electric connection you have within
three feet. You probably also want to add | anguage that it
be within the hot and the cold supply tap and ideally above
six feet. Because if you put in a tank you don’t want that
outlet to be behind the tank because you won't be able to
plug it in or out and you can't usually nove a tank.
Qoviously, if you have a tankless and it’s nounted | ower

that can potentially be a little problemthere if it’s on
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the outside. But we don’'t want to put an outlet where it
won’t be useful. As sonmeone who installs these things, it’'s
tough. You can tell soneone to do sonething and they put it
in the wong pl ace.

On the condensate line, sone difficulties. Although
not all high efficiency water heaters are condensing, it’s
certain ultimtely a way to go. Pretty nuch everything | do
is. One of the difficulties is you don’t always have a
gravity drain so you're into a punp situation. The A O
Smth Vortex, which |I’ve installed several of, the
condensat e connection on the water heater is literally
within an inch of the floor, which is difficult.

MR ZHANG  Yeah.

MR. NESBITT: | actually spent, | think, about eight
hours on a job last year running a condensate |ine under
decks, under crawl space, and then another eight hours
running nmy TNP. Unfortunately, we had to nove the water
heater fromright next to the outside wall.

MR ZHANG It tells you how nuch you appreciate the
ready nmeasure would be, right?

MR. NESBITT: Yeah. Wll, there’ s being ready and
then it’s being useful when you need it.

The gas |ine, okay, good. You have a gas line.

M5. BROOKE: So, George, | mssed what you — what

were you intending for a recomrendation for the condensate
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l[ine?

MR. NESBITT: No, | think having it there,
absolutely. It comes down to location. | nean, obviously
you don’t want to put it right under the hot and cold if
soneone puts in a tank, that would — you know, it needs to
be to the side -

MR, ZHANG Right.

MR NESBITT: - but there are -

MR. ZHANG But you prefer it’s gravity-based drain,
right.

MR. NESBITT: Yeah, we would prefer it, obviously.
It’s not al ways possi bl e.

MR ZHANG If the water heater is too |ow and the
drain is at the very bottomthen your condensate cannot have
a gravity drain to sonewhere else. So then you have to hook
up a condensate punp. It’s sonething you would like to
avoi d.

MR. NESBITT: Yes. | nean, having a pipe, what we
don’t want is people to throwit three feet high on a wall
where then you' re going to be forced to punp it, perhaps.

MR, ZHANG Ri ght.

MR. NESBITT: O go through greater effort. So
per haps —

MR. ZHANG Are you suggesting —

MR. NESBITT: - we do need to add the condensate —
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MR ZHANG - the condensate drain line to be nore
specific? Like be able to not sump well, like five feet
away probably nakes sense.

MR. NESBI TT: Perhaps we have to say it has to be at
ground |l evel. You know, | nmean we’'re not always going to
avoid having to go to a punp.

MR ZHANG  Sone | ocation then.

MR. NESBITT: Yeah. | see on the gas |line we’ve just
gone to the sinple wording of having the capacity to provide
200, 000 BTUs, which is great. Because obviously if you go
stainless steel flex you will probably need the one inch.

M ke asked about alterations. And that’'s a section
that needs really actually a lot of work and clarity for
when the code actually applies in alterations and what we do
and don’t.

MR. ZHANG  You know, we said it does not apply to
alterations?

MR NESBI TT: Right.

MR. SHI RAKH: We say that but, you know, there are
sonme cases where this may apply. So we will think about
that. But for sinple retrofits, | don't see why this should
apply because -

MR. NESBITT: R ght, if you re doing a water heater
change-out, probably not.

MR SHI RAKH: Yeah.
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MR NESBITT: And that’s somewhere | don’t know if
in the code where we define at what point you literally have
to conply as a new buil di ng.

MR, SHIRAKH. Well, that’s — solar-ready we have to
t hi nk about that and this is kind of along the sane |ines,
you know. We will think of something. | don't have it in
my m nd now.

MR. NESBITT: What if | put in an electric water
heater? Now, in order to do it to code | may or nay not
have to do sol ar hot water depending on whether |I’'m
prescriptive or performance. |If the house is served by gas
woul d we want themto have the capability of having a
condensate drain, electric power — although if they have an
el ectric water heater they' re going to have 220 volts. But
woul d we want themto have the ability to go to gas, is a
guestion worth asking.

The last is the vent flue and we beat this around a
lot. | think the difficulty is there’s too many
technol ogi es we can use. There is no —it’s not Iike high
ef ficiency gas furnaces where everything is plastic pipe.
can't think of one gas condensing furnace that isn't. So
obviously we can't specify what kind of vent you woul d put
in for the future. Whether or not 12 feet horizontal,
difficulty. A lot of newer devel opnents have virtually no

lot line so no setback. So if our 12 feet is to a setback
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that would not allow us to vent horizontally. W are going
to then have to run vertically also. So the problemwth
the vent is | think specifying anything, although it’s
certainly an ideal that a water heater is |ocated on an
outside wall and that it should have adequate cl earance to
go horizontal or to be able to go vertically up the outside.
Perhaps difficult in practice.

MR ZHANG So related to that | think, yes, these
are good coments. But | think we do need to consider that
because the federal rul emaking, when they consider this they
did not say, Oh, because you have hones out there, you know,
you have to have themretrofit so | don’t consider go
t hrough the next level, right? You know, they basically
| ook at on average what is cost effective. Once they force
us to go to a power vent all of us have to retrofit. Al
t hose problens you re saying, if we don't do it correctly
people is going to suffer.

MR. NESBITT: | nean, nost of the time retrofitting,
especially with plastic venting, is easy. |If we talk about
stainl ess steel and tankless that gets extrenely expensive.
And even B vent ends up — is actually not cheap, especially
as you get into |onger horizontal runs and | onger verti cal
runs. But, | nean, overall we definitely — planning for the
future is good and it’s sonmething | do, whether it’s pre-

pl unbing for solar, electric, PV, you know, trying to

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

155
future-proof. The difficulty is predicting future. And I
would say this is — fromwhere this was |last week this is
vastly inproved and | think just a fewmnor little tweaks
in the vent issue is really, | think, the biggest problem

M5. BROOKE: Thanks, George.

MR. ZHANG Thank you, Ceorge

MR. SHI RAKH:  Bob?

MR. RAYMER: Bob Rayner of CBIA. Wth regards to
the condensate drain, | agree with the statenent. And, of
course, the builder and the site superintendent are going to
make sure that they neet the local requirenents. It’'s just
that at the local level these requirenents are nore |ike
policy guidelines, they’'re not formal |ocal requirenents,
you know, adopted buil di ng standards nodifications, state
code. They are guidelines. And they pretty nuch word of
mout h as opposed to witten down and established. So that’s
ki nd of how that works.

| agree with your statenent, you need to nmake sure
that you conply with what the local jurisdiction has in
terms of their goals or whatever. |If you don’t, you can run
into slowdowns in the project, but it’s not a formal issue
in nost cases. You effectively ask Rick Renfro in Elk G ove
what are the requirenents for Elk G ove and he’ll tell you.
And you' ve got to have a little receiving pit down on the —

if you ve got a backyard patio, it can't just fall right
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onto the concrete. That’'s their requirenment, but it’s not
witten dowmn anywhere, Rick knows it. So | guess you could
put down, Ask Rick if you are in Elk Gove.

The other thing, if we could go back a page, the
upper statenment. |’msure there’'s an explanation for this
but 80 percent? Could you explain?

MR. ZHANG If you go to the coastal climte zones
there is no heating.

MR. RAYMER: Oh, got you. |I'msorry, | understand.

MR. ZHANG (Ckay, yeah.

MR, SHI RAKH. Thank you, Bob. Any other questions
from the audi ence?

(No response.)

Anybody online?

MR. WARE: Yes, we have a few questions. The first
one was sent by Frank Stananick (ph). He has an expl anation
for an alternate proposal. The key point is that the
requi renent for Category Il or IV vent systemis
i npractical for atnospheric natural draft nodels. Those
nodels will always use the exception. Additionally, if the
install ed nodel uses a Category IIl or 1V vent you do not
need the requirenent as a vent systemw /|| be required by
the nodel safety certification. Therefore, it is better
regulation witing to just specify what is now proposed as

an excepti on.
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M5. BROOKE: So let nme see if | understand that. He
wants us to put the exception in as the code and -

MR. ZHANG |s already proposed here. This is his
pr oposal .

M5. BROOKE: This is his proposal?

MR. ZHANG Yes, AHRI proposal. It is not using the
exception, just wite that into the —

M5. BROOKE: Ckay, no specification of a vent type?

MR, ZHANG Yes, right. Just to specify the vent
pass if you are going to use the natural vent system

MS. BROOKE: | see, | see, | see.

MR. SHI RAKH: And what’s your reaction to that?

MR. ZHANG | say that froma conpliance point of
viewit’s the same. | don’t think it cause any conflict.

MR. SHI RAKH: Okay, we will consider that. That
sounds |ike a good comment. Any other coments?

MR WARE: Yes, there is one nore.

MR. SHIRAKH. Are they online? You can speak, if
you w sh.

MR WARE: Jim are you there?

MR. LUTZ: | can hear you, | don’t know, can you
hear me?

MR, SHI RAKH. W can hear you.

M5. BROOKE: Hi, Jim

MR. LUTZ: H, Martha. The comment on the electric
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wat er heater —

MR. SHI RAKH: And coul d you give us your first nane,
| ast nane and affiliation, please?

MR, LUTZ: JimLutz, Lawence Berkel ey National Lab.
On the comment for the electric water heater, if you put in
an electric water heater if it’s a heat punp water heater
you will need a condensate drain as well. So I would like

to see the condensate drain in there. That's ny only

conment .

M5. BROOKE: Ckay, thank you.

MR. SHI RAKH:  Any ot her conmments on this?

(No response.)

kay, we’'re going to nove to our last topic of the
day, which was actually previously presented, | think, about

two weeks ago and we had sonme conments on it. So we
basically are re-presenting it based on, you know,

nodi fications we did to the proposal. Marc Hoeschele is
going to do that. And we conbined it with another proposal
that had to do with the showerheads so we made it into one
pr oposal .

MR, HOESCHELE: Hello, I'’m Marc Hoeschele and this
proposal here was — at |east there are two proposal s that
have been put together because they are both related to
wat er heating and water heating energy use. And the single

famly water heating distribution system enhancenents
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proposal was first presented at the May 24th workshop. And
| will be covering that. Ownen How ett of Heschong Mahone
will be presenting on the showerhead CASE study which w |
followright after this.

VWhat |’ m planning to do is not to cover all the
details fromthe original proposal but present the new
information. At the May 24th workshop there was sone
concerns about the concept of the conpact hot water
di stribution system approach so we’ve kind of nodified that
to provide nore flexibility in nmeeting that neasure. So the
proposal s identified and presented previously related to
single famly distribution systens - and this specifically
is to non-recirculating systens - is that all three-quarter
inch and larger piping will not be required to be insul ated,
limting the amount of one inch pipe in honmes to a maxi num
10 foot total length — and there is an exception to that —
and then as a prescriptive requirenent maki ng conpact hot
wat er distribution systens the standard but now we’ ve
allowed for a water heater efficiency trade-off as an
offranp to that. There are al so proposals on ACM
nodi fications to better align the predicted energy use with
the residential appliance saturation survey and additi onal
eval uations related to how different distribution system
types, or DSMs, distribution system neasures, are

represented within the ACM
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Bob?

MR. RAYMER: Can you go back to the previous slide,
pl ease? Yes, Bob Raymer with CBIA. | would like to
reiterate the concerns that we raised at the previous
nmeeti ng and echo those that were nmade by CALBO regarding the
first three bullets, particularly bullets nunber two and
three. It would be our strong recomendation that the
Energy Conm ssion consider at |east bullets nunber two and
three as conpliance credit for 2014 and then indicate
clearly that it’s going to becone a requirenent of the
regulations in 2017. | think we heard conpelling testinony
at the last neeting that in ternms of field application of
this prescriptive nmeasure we’re not going to get there in
2014; that in particular the assunption of the conpact water
distribution system we're sinply not going to see enough
education and training with the contractors, the plunbers,
the site superintendents, |ocal enforcenent, plan checkers
and we’re not going to see conmuni cati on between the energy
consultant, the site superintendent and the plunbers to be
able to actually have any chance of inplenenting this in a
qual ity fashion in 2014.

| understand that there are energy saving benefits
fromthis. But the field application of this, we're going
to be trying to do way too much that hasn’t been done in the

past in too short of a tinme. And, as Tom Garcia from CALBO
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for failure. 1 think you're going to find a | ot of energy
consultants will use this at the front end of their
calculation. That information is not going to get
adequately transferred to the subcontractors and you’ re not
going to see this actually applied and we’re going to have
red tags or non-conpliance.

M5. BROOKE: So we heard your concerns and Tonmi s
concerns and we tried to address themw th what Mark is
going to present next. And so -

MR. RAYMER  The of franp?

M5. BROOKE: No, our redo of the conpact design

pr oposal .
MR. RAYMER:  Ckay.
M5. BROOKE: And so cone back up at the end of that.
MR. RAYMER |’ m sorry.
M5. BROOKE: No, that’s okay. Thanks, Bob.
MR. SHI RAKH. The conpact design, if | understand

Tomi s concern, was because, you know, he thought you coul d
not plan-check this because it was based on the actual
I ength of the pipe. So we changed that requirenent. Wy
don’t you hear that and then let us know of specific
concerns.

MR. RAYMER:  Ckay.

MR. HOESCHELE: Yes, so |l will get into those
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details. So, we’'ve done a lot of field work | ooking at
pl unbi ng installations, piping installations prior to
drywal | and taking detail ed nmeasurenents on what gets
installed in terns of Iength and di aneter and where the
piping is installed. And this graph basically shows data
fromabout, | think, 75 hones. And it’s the average vol une
bet ween the water heater and each of the fixtures in the
house. So there is a lot of clustering of data around one
gal l on, which suggests that for any fixture in the house, or
the average fixture in the house, it would be one gallon of
wat er between the water heater and that fixture. And then
we show recircul ation systens here al so, which have nuch
hi gher volunmes. They do result in much | ess water waste but
we have to be concerned about how much energy is contained
in the recirculation loop in ternms of hot water.

The key point to take fromthis is how nuch
variation there is vertically at any one given floor area.
I f you | ook at 2000 feet you will see a wi de spread between
t he best perform ng house at about half a gallon average
volune to the worst performing at 1.5. So there is a |ot of
variability in the field. This data is |ooking at how
common one inch piping is and the | ength of one inch piping
is on the left-hand axis. On the right-hand axis is the
fl oor area of the house. And there are 110 data points

shown here. Seventy of the 110 have less than 10 feet of
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one inch piping, so that’'s alnost two-thirds. Mre common,
but not exclusively floor area-dependent, you see, you know,
houses with nore than 10 feet. Actually, the worst one here
is a small 1200 square foot house that had al nost 50 feet of
one inch piping. But, again, this data is all over the map.
So the goal here now, you know, is to focus on the worst
performers with the second nandatory neasure related to
[imting the distance to 10 feet.

So again the field findings overall, you know,
working with PEX has a | ot of performance advantages, it has
| ess vol une per foot than copper, it’s cheaper and easier to
install, no soldering required and so forth. But what we
seemto be finding in the field nore often than not is that
there are a |l ot of sloppy installations which have too nuch
volunme and too nuch pipe length. So we are trying to
address the length of the piping, the dianeter, and then
require insulating piping where it’s cost effective.

The tool used to evaluate the different cases, and
there are six prototype floor plans that we worked with that
wer e devel oped through a prior PIER project, the programis
HWSI M t hat was devel oped through funding from DOE s Buil di ng
Anmerica Programas well as the California Energy Comm ssion.
And this just shows the detail that the nodel has. On the
left this is an input screen or actually two input screens

fromthe program On the left-hand side is how you actually
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lay out the piping in any given house and each pi pe el enent
shown on that plunbing tree there would have a uni que
| ength, pipe dianeter, environnent that it may be | ocated
in, whether it’s between floors or attic or garage, and pipe
mat eri al and the presence of insulation. So all those can
be nodeled within the program

On the right-hand side is displaying what one
particular draw, how it can be characterized. So this
defines where the hot water is being drawn, what tinme of day
it’s being drawn and, you know, the volune of water to be
consuned, the m ninmum tenperature and whether or not the use
type, such as for a shower where the person is going to wait
to insure that that mninmmtenperature has arrived at the
fixture. So the nodel tracks the flow of water through the
full plunbing tree to get the thermal inpacts and the water
inplications of water waste and so forth.

So fromthe May 24th workshop there are details
there, | haven't provided themall here. But |’ve provided
benefit-cost ratios for the three cases we’'re | ooking at.
| nsul at ed piping greater than or equal to 3/4 inches was a
benefit-cost ratio of 1.53. Limting one-inch piping to 10
feet, as we saw on the prior graph it’s not that comon but
when it does exist it’'s a highly cost effective thing to do
froman energy savings versus cost inmpact. And then the

third item the conpact hot water distribution system which
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is focused on locating the water heater nore centrally
relative to hot water use points, it also benefits fromthe
architect |ooking at how the house is laid out. | nean, you
| ook at many floor plans and you can see opportunities for
flip-flopping master closet and a master bathroomthat woul d
bring those use points 15 feet closer to the water heater,
reduci ng the volunme. And then addressing the actual
pl unbi ng | ayout, which is kind of the | onger term goal for
education and training for the plunbing industry to instal
t hese systens nore efficiently.

So again the proposed requirenents, as di scussed,
greater than or equal to 3/4 inch piping, all would be
required to be insulated, limting in non-recircul ating
systens one inch pipe length to 10 feet total pipe |ength,
and then a conpact hot water distribution system approach
with a water efficiency tradeoff as an offranp.

This was the proposal at the May 24th workshop. The
data points show the maxi mnumrun | engths from water heater
to fixture froma group of houses that we surveyed and the
red line was the proposed maxi mum | engt h, which woul d
require field verification. And, you know, at that
wor kshop, as Bob pointed out, there was concern over the
feasibility of this. So we’'ve reworked that now. And what
we’'re proposing after reviewing a set of plans, a set of 15

pl ans or so, we are proposing a two-stage approach where

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

166
there is a plan check, a maxi mumlength froma plan check
process. And that’s just a direct plan neasurenent from
wat er heater to fixture. And this is shown in the orange
line. And then there would be a field verification
consistent wwth the prior recomendation. So this would —
and the plan check process woul d provide a good indication
of whether or not you can achieve it in the field. [It’s not
a hundred percent guarantee because there are al ways
anonal i es that are encountered. But it gives you a good
sense of whether you can achieve it or not.

So the offranp that we are providing now, instead of
the — we would still set the prescriptive requirenment at the
performance | evel of a conpact how water distribution system
and we’'re projecting that’'s in the 8-12 therns per year
savings range after | ooking at the other two neasures as
mandatory requirenments. So increnmental to the pipe
i nsul ation and 10 foot maxi num pipe |length, we’' re | ooking at
maki ng up 8-12 therns per year. And when we | ook at the
ACM how the ACM handl es water heater efficiency, for a
typi cal sized house you' re looking at a 0.02 to 0.04
increase in the energy factor of the water heater to offset
that. So this would be the tradeoff that you coul d pursue
inlieu of the conpact hot water distribution system

And Yanda presented sone of this data. But | ooking

at efficiency levels, the different categories of water
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heaters currently on the market, you know, gives you an
i ndi cation of where the performance breaks are and current
Title 24 — well, as | will show here. This slide basically
provi des three cases for what you would need to get this
0.02 to 0.04 change in energy factor. The blue synbols on
the top show the current ACM nodeling of the inpact of
putting in a higher than standard efficiency water heater as
a function of energy factor. And this is for a 1761 square
foot house, so this is going to vary with floor area in a
smal |l way. But one of the proposals that we have on the
tabl e, presented at the May 24t h workshop, was to bring the
budget into alignnment, the ACM projected budget better in
alignnment with RASS. So the red dots reflect approximately
where that will stand after that alignnment is in place. And
then the green dots are | ooking at once the 2015 federal
requi renents for inproved efficiency cone into play, you
know, what the inpact will be.

So basically the inpact under the estimted 2013
ACM we’'re | ooking at about a 0.02 increase plus or mnus to
of fset the conpact hot water distribution systeminpact. As
we nove to the post-2015 environnment we’'re | ooking at nore
of a 0.04 range. If you |ook at the tankless as an exanple
they are shown at 0.82. And, you know, you can see there
the inmpact is much bigger. So pursuing that avenue or other

hi gher efficiency water heating strategies will get you a
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bi gger inpact than the conpact strategy.

So the code change proposals, mandatory requirenents
for pipe insulation above 3/4 inch, Iimting one inch pipe
length to 10 feet. And the one exception we woul d provide
for any |arge tubs that have high flow requirenents, they
woul d be eligible for a dedicated Iine that could exceed 10
feet in length. But we would want that line to be dedi cated
to that tub. Appendix E, the ACM - you know, we tal ked
about sone upgrades to that, adjusting water heater set
points to bring the budgets in alignnent and new
distribution systemmultipliers. And the prescriptive
requi renent for the conpact hot water distribution system
woul d be reflected with the | anguage shown here and adding a
pl an vi ew nmeasurenent as the first step in the process as
part of the plan check process and then a HERS field
i nspection for the final pipe nmeasurenent verification.

But, again, the tradeoff to this would be through the
per formance path, would be putting in the higher efficiency
wat er heater as a tradeoff.

So | think I will take questions now before we
transition to Onen’s presentation on the showerheads.

MR. RAYMER: Ckay, |I'mreading this for the first
time. | don’t understand it. It may be good, | don’'t know.

MR. SHIRAKH: So if | can explain —

MR. RAYMER: The first coment, though, is are we
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assum ng that there are detailed plunbing plans that go
t hrough plan check and then are inspected out in the field?
s that kind of a general assunption that’s kind of being
made here?

MR, HOESCHELE: No. | nean, the plan check process
is just a direct nmeasurenent off the plan, it’s a very
sinple —

MR. RAYMER:  Ckay.

MR, HOESCHELE: And so that’s just kind of a
guideline to the Title 24 consultant, should |I be pursuing
this strategy?

MR. RAYMER:  Ckay.

MR. HOESCHELE: You know, so sonme — | mean, you nake
a good point, sone people won't be prepared for this —

MR RAYMER  Right.

MR, HOESCHELE: - but sone people are. And so, you
know, we want to encourage that.

MR. SHI RAKH. Again, the difference between this and
t he previous proposal was that in the previous one it was
the actual length of the pipe fromthe water heater.

MR. RAYMER: Ri ght.

MR. SHIRAKH. Here it is just a sinple plan view
di stance between the fixture and the water heater on the
pl an.

MR. RAYMER:  Straight shot?
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MR. SHI RAKH.  Straight shot.

MR. HOESCHELE: Straight shot. So that’s the plan
view check. But, Mzi, we will still have —

MR. RAYMER  And you’'re naking that in plan check,
okay.

MR HOESCHELE: W will still have the field
verification piece. So, you know, that’s why the —

MR. RAYMER: So you woul d have a HERS i nspector
taking a | ook —

MR HOESCHELE: R ght.

MR. RAYMER: - if you want to go that route?

MR. HOESCHELE: Exactly.

MR. RAYMER:  Ckay.

MR SHI RAKH: Which is a little bit different than
what | was expecting, actually. You know, we thought one of
the options was to nake the HERS verification a conpliance
opti on.

MR. RAYMER  Ch, please.

MR, SHIRAKH. And this ended up in the prescriptive
and this is alittle bit different than what | had expected.

MR. HOESCHELE: Ckay, well we can, you know, work

through that detail. | nmean, ny thinking is still when you
review the plans and the take-offs, | nean, the plan view
isn’t a guarantee that you will neet the requirenment in the
field.
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MR. RAYMER W would really like to see HERS
i nspection of this as a conpliance option because, nunber
one, we’'re running out of options. | nean, that’s the one
thing that seens to be pounded into everyone of these what
used to be options are now three-fourths of them are noving
to the left and they' re becom ng prescriptive or nmandatory.
| understand the reasoning there, but the ability to now
say, Ckay, yeah, it’s in the prescriptive nmethod but you
don’'t have to conply. Well, you better conply because
there’s not a whole |lot to grab onto anywhere.

MR. SHI RAKH: Yes, | understand that. | think we
do. So any other questions on this topic?

MR. ENSLOW Tom Ensl ow on behalf of the California
State Pipe Trades. | just wanted to |let you guys know t hat
we’ ve asked our attorney-directors and sone of our nenbers
to take a | ook at these provisions and | et you know if we
have any comments. | haven’t got them back yet but if they
do cone up with anything we feel we should share, we wll
| et you know as soon as possible.

You know, on a macro level | think we did hear sone
concerns of people about the tinmeline of it and shared sone
of CBIA s thoughts about making it a conpliance option. You
know, the Pipe Trades has | ong supported energy efficiency
and water efficiency standards and noving in that direction

and they continue to support that but they al so recognize we
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need to make sure that people will actually put this stuff
in and the contractors are prepared to do this. You know,
they’re noving in that direction. UA is inproving their
green plunmbing training for all of their nmenbers and their
contractors. And | think people wll be ready for this. |
don’t know if they would be ready for it, you know, at the
tinmeline that you guys initially suggested.

MR. SHIRAKH: | nean, the tineline we’re talking
about is about three years fromnow |Is that not enough
time for people to — I nean, all they have to do is
basically do their plan check, plan view nmeasurenents,
insulate — yes?

MR. RAYMER:. Bob Raynmer with CBIA  For those of us
in the room—- and there’s very few, there’'s a lot of enpty
seats today — we’re beginning to understand what’ s being
proposed here. And, as | nentioned at the last neeting, a
| ot nmore knowl edge is going to start being dissem nated once
we get to the March/ April of 2012 when there is an adoption
of this. Then of course it goes to the Building Standards
Comm ssion. And it will probably be fornmally adopted
soneti me between March of 2012 and January of 2013.

MR SHI RAKH  Ri ght.

MR. RAYMER It may well be adopted, you know, for
i npl enentation with all the other codes. But it nmay be

adopted at one of the business neetings prior to where al
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the building and fire and nechani ¢ and pl unbi ng codes get
adopted. You know, that is sonmewhat irrelevant. The
probl em here is, it’s going to get published on July —

MR, SHI RAKH: 2013.

MR. RAYMER - of 2013. Right now you’' ve got nore
than 80 percent of the enployees in the building industry —
residential, let’s just ook at residential right now Over
80 percent of the enployees are in the wwnd. They are not
wor ki ng right now, they’ re gone, maybe their selling shoes,
cars, anything they can get jobs on right now. They are not
involved in the industry. They may be doing sone retrofit
stuff. They are certainly not follow ng this proceeding.
And so | am - and part of the thing that we will be trying
to do is keep those people who are still in the industry up
to speed on this.

But you ve got to understand that as the econony
slowy comes out of this thing you re going to have a whole
| ot of people wanting to get back into industry who are
going to cone to the party with know edge that may be five
to six years old. They' re going to be very know edgeabl e in
t he 2005 standards. And that is not a good thing. And
that’s why we keep — you know, CALBO and CBI A have kept
poundi ng away at this. W need |ong-termenduring training,
not just a really good one year plan. W need every year.

And under st andably you are going to be changing these
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regul ations every three years, we get that. It’s just that
a big problemthat we now have is that you ve got
effectively new people that are going to be com ng back into
the industry that aren’t going to know diddly about this.
And that's a big problem And so | figure we' ve got
probably six nmonths, not three years.

MR. SHI RAKH. Ceorge then M ke.

MR, NESBITT: So previously this was a nandatory
measure, correct?

MR. HOESCHELE: The conpact?

MR. NESBI TT: Yes.

MR, HOESCHELE: No, it was a prescriptive
requirenent.

MR. NESBI TT: Okay. Two weeks -

MR, SHI RAKH. They are both prescriptive.

MR. NESBITT: - is along tine and | ast night was
too short. So this is the package requirenent. You conply
prescriptively, you have to do conpact design and it’'s HERS-
verified?

MR. HOESCHELE: For setting the performance budget.
But you’'re saying the package requirenent?

MR. NESBITT: |Is this a Package D requirenent?

MR, SHI RAKH: Yes.

MR. NESBITT: O A maybe in the future. GCkay.

Whi ch neans this is then, you can trade this off in the
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performance nethod, you can choose to do bad design and not
have a HERS verification, okay. oviously, we HERS raters
are hurting, too, and would |ike nore worKk.

MR. RAYMER: W share your pain.

MR NESBITT: | know, we do. So as M ke from ConSo
said, | nmean, the water heater is the ugly appliance and the
distribution systemis its ugly cousin. So it is a ness out
there and it is definitely a place we have to address. And
| guess for the purpose of the length verification, that
woul d be lineal feet of pipe, excluding the equival ent
| engths of fittings?

MR, HOESCHELE: Correct.

MR. NESBI TT: Ckay. And would it have to neet -
then it has to be within the maxi numradius as well as the
maxi mum | i near feet of pipe?

MR. HOESCHELE: Maxinmum radi us neani ng the one inch?

MR. NESBI TT: No, the plan view

MR. HOESCHELE: It would have to satisfy both,
correct.

MR. NESBITT: Ckay. All right.

MR. HODGSON: M ke Hodgson, ConSol. Marc, just sone
qui ck clarifications. The previous slide, which is 150
which is mandatory. Just so | got it, the one inch pipe is
still maxi mum 10 feet, no change there, correct, fromtwo

weeks ago?
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MR, HOESCHELE: Yes.

MR SHIRAKH: What is the concern related to the one
inch pipe, can you reiterate that?

MR. HODGSON: |’ m concerned whether or not the
mani fold systens are within ten feet. Marc' s data shows
they are, I'mnot arguing with that I’mjust concerned about
it and I think we need to explore it.

MR. SHI RAKH. Can you |look into that and tell us,
you know, whether it’s 10, 12, | don’t know.

MR. HODGSON: Yes, we will. Just |ooking at water

heaters, doors, where the manifold systemis in the garage

wall. W’'re guessing it’s 12 to 15 feet, but we don’t have
the field data that Marc has. |’mnot arguing, just that’s
a concern, we need to verify it and we will get back to you

by the deadline.
MR. SHI RAKH. Can you do that? Thank you.
MR. HODGSON: The 3/4 inch pipe insulation
requirenent, that’'s hot and cold, correct?
MR. SHI RAKH:  No.
HCESCHELE: Hot only.
HODGSON:  Par don?

HOESCHELE: Hot only.

2 » 3 2

HODGSON: Ckay.
MR. SH RAKH: | think we need to nake that

clarification, that confused nme, too. You know, we say all
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pi pes.
MR. HOESCHELE: Okay.
MR. HODGSON: It’'s all pipe and I'’mjust —
MR, SHI RAKH. It should say all hot water pipes.
MR. HODGSON: - trying to, this is code | anguage.

And | think we probably need the code police to kind of go
through this and take a look at it.

MR. SHI RAKH: Yes.

MR. HODGSON: (Okay, so back to 151, | think George
clarified nost of nmy questions. This is what’s going into
Package D aka Package A, right? So this sets up the
performance budget. So there is going to be a view and pl an
check of, 2000 square feet has to be less than 26 |inear
feet. And then there is going to be a requirenent if you do
not hing to have a HERS inspector to check to make sure there
is 52 feet or |ess of maxi mum pi pe, correct?

MR, HOESCHELE: Correct.

MR. HODGSON: So if this goes through then there is
an automati c HERS requirenent unless the builder opts out?

M5. BROOKE: So, yeah, a couple of clarifying
things. One is that we tal ked about having an exception in
the prescriptive standard for high efficiency water heater.
So you wouldn’t have to do the performance approach if you
just wanted to do a tradeoff with the high efficiency water

heater, is that correct?
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HOESCHELE: Correct.

SH RAKH: Well, that's the offer.

2 3 3

HODGSON: I n the package that you may propose.

M5. BROOKE: Yes, in the package so you don’t have
to go to perfornance.

MR. HODGSON:. Ckay, cool.

M5. BROOKE: And then what Mazi and | are whispering
about is, you know, concurrence that we can nake the HERS
verification a conpliance option.

MR. HODGSON: (Ckay, thanks.

MR, SHI RAKH. Bob, did you have a comment ?

(M. Rayner responds that he did not.)

kay, Owen?

MR. HOALETT: Owen Howl ett from HMG  Maybe ny
menory is not serving but | thought that we had di scussed
that HMG had a requirenent in our |anguage that was going to
[imt pipe dianeter to half an inch and we dropped that
because | thought you were going to limt the 3/4 inch pipe
to 10 feet.

MR SH RAKH: No, that was not -

MR. HOALETT: Not just the one inch pipe.

MR. SHI RAKH. | think what we said was we were goi ng
to require insulating 3/4 inch pipes that are hot water.

MR. HOALETT: (kay, so there’'s a hard cap on the

| ength of a one inch pipe but just insulation —
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MR, SHI RAKH. There is on one inch pipe —

MR HOALETT: - on the 3/4.

MR SHI RAKH: - but there is no limt on half-inch
or 3/4 inch. But the 3/4 inch and above nust be insul at ed,
t hose are the requirenents.

MR. HOALETT: kay.

MR. SHI RAKH: Any ot her questions?

(No response.)

Again M ke Hodgson woul d appreciate, you know, if
you | ook into that 10 feet one inch nunber and get back to
us. | think Martha and | agree that the HERS verification
shoul d be a conpliance option.

MR. HODGSON: Sorry, Mazi. Marc, real quick, just
|’mreading this chart correctly — and |I’m | ooking at the
one that you did kind of the market survey, it had all the
bl ue dots on the bottomline — |I’mpresum ng that chart is
showing us that there is no one inch in that systemin those
homes, correct?

MR. HOESCHELE: Correct, at the zero |evel.

MR. HODGSON: (Okay, so we’'re assum ng what ever that
systemwas, was 3/4 or less in the house, right?

MR HOESCHELE: Right.

MR. HODGSON: (Okay, thanks.

MR. SHI RAKH: Any ot her questions in the audience

here on this topic?

Cdifornia Reporting, LLC
52 Longwood Drive, San Rafael, California 94901 (415) 457-4417



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

180

(No response.)

What about online?

MR. WARE: A question fromJimLutz from WbEx: Was
t he value of water considered in this analysis? H gher
wat er heating efficiency doesn’'t save water to conpensate
for not doing a conmpact HWDS.

MR. HOESCHELE: We have the ability. | nean, the
program cal cul ates the water use and waste inpacts. But
there is no real way to value it. Martha, do you have
anything to add there?

M5. BROOKE: Well, | guess one thing we could think
about is if we want to bunp up that delta energy factor
nunber to make up for water loss, right?

MR. HOESCHELE: To ascri be enbedded energy for

wat er ?

M5. BROOKE: Yes. So that’s sonething that we can
t hi nk about and see. |If it doesn’t create an unreasonable
delta for the energy factor then — let’s look at it and see.

| nmean, that would be a real appropriate thing to do. Mazi
said in his sunmary slide this norning that we were going to
consi der water efficiency.
MR, SHIRAKH. | nean, we are considering it. The
whol e thing is about Iimting the pipe sizes and all that.
M5. BROOKE: | know but what |’msaying is that the

tradeoff is just a water efficiency update.
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MR. SHI RAKH. (Okay, we heard the conmment. Any ot her
coment s?

MR. WARE: Thomas, please introduce yourself.

MR. TRIMBERGER  Thank you. This is Thomas
Trinmberger, I"'mwth Bureau Veritas. It kind of took nme for
alittle loop with that second chart for the June 9th. But
| guess ny first thought was that none of the charted houses
on there woul d neet under the yellow line. But those are
measured in a different way, is that my understandi ng?

MR. HOESCHELE: Correct, Tom That’'s right. So the
orange line is the plan view nmeasurenent, which is a direct
| i near neasurenent.

MR. TRI MBERGER: Ckay, so sone of those may in
effect fall below the other line if you neasure them
differently. GCkay, |’m happy with that then.

A coupl e of other comments. One as far as
education. |’ve been the building official field for sone
quite sone time and we’ ve been for years educating people to
size water lines |large enough. So to start telling themto
size themsmaller is an educational challenge. And, you
know, it nmakes sense if we can tell themto nake them
shorter, but to nake themsmaller is not only a new concept
but it could be contrary to what we’ve been telling themfor
along time. There are regulations in the California

Pl umbi ng Code that have m ninmum sizes for water lines. So
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if we’'re going to have mninuns and maxi nuns it gets a
little tricky.

MR. HOESCHELE: So the thinking is by limting the
one inch what we are wanting to happen is that instead of
having one main trunk line that it just gets split earlier
and transitions.

MR. TRIMBERGER: Ckay, | can see that.

Anot her issue about addi ng another HERS rater is
another HERS visit. This is an inspection that would
typically happen during the fram ng stage of construction so
you are — | don’t know if you’ ve got other HERS issues that
are happening at framng. You know, sone of the Q1 stuff
could be. But if you're building houses and if you're
adding — if you ve got one HERS requirenent at final and
then you have to add a second one at final that’s not going
to be very expensive. But if you re adding a whole other
visit that could be a little bit nore costly.

Those are ny two comments.

MR. SHI RAKH. Good comments, Tom Are you still
wi th Rancho Cordova?

MR TRIMBERGER: No, I'mnot. |'mwth Bureau
Veritas.

MR. SHI RAKH. Ch, okay. Well, congratul ations.

kay, again, what Martha and | at |east are thinking

is that the HERS verification should be a conpliance option
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and not part of the prescriptive package.

MR. TRIMBERGER Right. And even as a conpliance
option | did like that. But just |ooking at, you know, it
could be a whole other visit if you re hitting sonething at
framng that you don’t already have inspections going on at
frame. That was ny only concern

MR. SHI RAKH: | understand. Thank you, Tom

MR. TRI MBERGER  You bet.

MR. RAYMER Tomis a very smart man and we agree
with him

MR. SHI RAKH: Bob thinks you're a very smart nan,
just wanted to relay that to you.

MR. TRI MBERGER: Keep the faith, Bob.

MR. RAYMER  Love ya.

MR, SHI RAKH. And he | oves you, too.

Any ot her comment s?

MR TRI MBERGER: That was all | had, thanks.

MR. SHI RAKH. Thank you. Any other comrents on
this, the conpact hot water or anything that Marc presented?

(No response.)

So we’'re going to have Onen briefly tal k about the
shower heads, which is a related topic.

MR. WARE: There were a few coments.

MR SHI RAKH:.  Oh.

MR. WARE: (Goi ng back what Jim said about whet her
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water was considered in this situation. He was referring to
the price of water and wastewater.

MR SHIRAKH: | think we understood Jinis coment.
You know, Marc will | ook at sone kind of tradeoff.

MR. HOALETT: Okay, thank you. So, Mazi, what woul d
you like me to do in terns of timng?

MR. SHI RAKH: You know, we have until four, we can
probably go a few m nutes past if you nust.

MR. HOALETT: Okay, so this is a neasure that is new
to Title 24, it’s sonmething that has not been regul ated
before. So what we were trying to do as we devel oped this
was make sure that we were not trying to push the envel ope
too nuch. W’'re staying within sone fairly conventiona
bounds. And perhaps with the next code cycle, if this
rai ses no objections, it mght push a little bit further.

So what we’re proposing is to limt the showerhead
flowrate in new construction to 2 GPM neasured at 80 psi
That is inline wwth | think with current, not proposed, but
current |anguage in CALGeen. And also it’s in line with
the federal water standard. W are also requiring that only
one — sorry, we’'re requiring that a shower val ve be
installed for each showerhead. So you can't have a shower
val ve that controls nmultiple heads, you have to have a
shower valve that controls only one head. The intent of

this is to try and encourage people just to use one shower
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instead of using lots and | ots of showers all at once.
Because the nmulti-head showers are really a drain, not only
on wat er but al so on energy.

| have a couple of notes here. One is that the
federal — there is a recently issued federal interpretation
of the existing showerhead standard. Because what
manuf act urers have been doi ng was attaching nmultiple
shower heads into a single unit, sort of, you know, welding
t hem t oget her and sayi ng that because each i ndi vi dual
shower head was under 2.5 GPMthen this was a conpliant
device, even the total flow rate of the whole thing m ght
have been 10 GPM So the federal governnent issued an
interpretation that said that was not really what they had
intended in witing the standard in the first place and that
interpretation is going to becone live two year from now.

So that will be before the inplenentation date of the Title
24 st andards.

And also a little bit of housekeeping. The |ast
time we tal ked about this we had a proposed requirenment that
the supply pipes be no wider than half an inch at any point
fromthe manifold. W had a chat with Marc Hoeschel e and
t he Comm ssion and we deci ded that that would be dropped and
it was incorporated into Marc’'s proposed | anguage.

So here are sone data showing that — well, there was

a concern when we started out with this that if the
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shower head fl ow rate dropped people would just take | onger
showers. You know, how nuch water it took to wash the soap
of your body was basically a fixed nunber and you could
ei ther have that anount of water delivered slowy over a
| ong period of time of quickly over a short period of tine.
There was sone pretty good existing data from several very
in depth and, you know, peer-reviewed good published studies
that showed that there was a slight tradeoff. You can see
in the graph here, there was a little bit of a variation of
shower volume with flowrate. But the ultimate effect was
t hat when you reduce the shower flow rate the shower vol une
al so drops. So we’'re getting energy savings that are pretty
much in line with the reduction in flow rate.

These are the nunbers for those of you who are
really concerned with the nunbers and have a feel for what
they mean. W |ooked at four different studies that had
t aken pl ace over a nunber of years, which were field studies
of showerhead retrofits. So people had gone in and put in
1.8 or 2 GCPM showerheads as a retrofit for 2.5 or 3.5 GPM
shower heads. And they found that there were consistent
savi ngs.

The other main issue, apart fromwould this thing
save any energy, was how woul d people feel about it? Wuld
peopl e say, Well, this tiny pathetic little dribble isn't

really any good and I’mgoing to go and unscrew it and fit
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in the highest flowrate showerhead I can find. There are
two field studies and one |lab study that directly address
this. The two field studies were pretty large retrofit
studies that were direct replacenent studies. They went in
and repl aced people’s existing showerheads with a new
shower head. The results of those studies were essentially
that there were al nost no user conplaints. W contacted the
authors directly to confirmthat and it was true, the
studi es had asked about user acceptance and the acceptance
was very high. There was also a | ab study conducted by
Robert Mrris and Associ ates, that was a Pl ER-funded st udy.
And I wll talk about those results in a second.

So, as | said, the field studies both found high
acceptance, 69 percent very satisfied, 23 percent somewhat
satisfied and a few people who were not satisfied. |In terns
of a programdropout rate that’'s pretty good conpared with
ot her energy efficiency prograns. The Robert Mrris |ab
study was a very extensive, thoroughly designed research
study in which nmultiple subjects were given multiple
di fferent showerheads at different flowrates. And he did
find that there was a — | think |I’ve got a graph of it here,
yeah — he did find that as the flowrate increased the
overal | satisfaction increased.

This graph is a little bit counterintuitive because

| ower is better. So as the flowrate increases you can see
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the overall satisfaction trends toward the 1 end, which was
the high satisfaction end. It’s a pretty |low correlation.
So, as you can see, the little dots are spread out around
the graph pretty widely. So R-squared is the standard way
of quantifying the correlation between two variables in a
scientific study. This R-squared of 18 percent shows that
there is connection but the connection is pretty weak. And
what Morris concluded fromthe study was that there were a
| ot of other factors that affected peoples satisfaction with
shower heads apart fromthe flowrate. The flowrate was a
factor but it was a weak factor and there were |ots of other
factors that were nore inportant. So his concl usion was
it’s possible to design showerheads that have a very high
user acceptance at 2 GPMbut it just requires a little bit
nmore effort on the part of the manufacturers.

Now, we | ooked for our part of the study at the
pricing and availability of showerheads. W surveyed the
conpl ete product range of 22 manufacturers, which between
t hem account for alnost the entire market. That was a total
of 160 nodels. And the average flow rate of those
showerheads is 2.2 GPM So on average they are very cl ose
to the existing federal max of 2.5 GPM \What we found is
that the purchase price was not dependent on flow rate at
all. So there were sone very cheap showerheads at 2.5 GPM

there were sonme very expensive showerheads at 2.5 GPM So
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there was a very high variation in price at that 2.5 GPM
flowrate but at the lower flow rates they tended to be
| oner cost shower heads. There weren’t any very expensive
shower heads at very |l ow fl ow rates.

So what we concluded fromthat is that there is no
added cost for this nmeasure at all. |If anything, we could
actually prove that the cost was |less. So the whole issue
of cost effectiveness with this measure is not rel evant.

So here you can see the average purchase price as related to
flowrate. Really what lays behind this data is that that
tall bar on the right-hand side neans there are a few very
expensi ve gold-plated 2.5 GPM shower heads which bring the
average price up

Anot her question we wanted to answer was how
preval ent of an issue is the nulti-head shower issue, how
many mnul ti-head showers are out there, how many peopl e have
showers installed that are 5 GPMor 8 GPM There was a
study by Seattle Public Uilities in 2006 and they found
that 15 percent of the people they surveyed in that year had
showers with nore than one head and of those people the
aver age nunber of shower nozzles was 2.6, which equated to a
6.5 GPM average flow rate. So these showers are using 2.6
times as much energy as regular showers. | think we dropped
off the end of the slide here. But the other study on this

was by Biermayer of LB&L and he found by | ooking at
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manuf acturer’s flow rates he found the average flow rate of
a multi-head shower is 5.5 GPM So those two studi es agree
pretty closely.

Preval ence, we didn't find any data on exactly how
many nul ti-head showers are out there but we found good
evidence that it’s increasing. So therefore because it’s
increasing it’s found its way onto various kinds of
commer ci al market assessnment studies and we think therefore
that it’s worth the Comm ssion regulating this thing because
it seens to be becom ng nore conmon over tine.

So here again are the nunbers. | nean, obviously
nmoving to a lower flow rate shower does save a | ot of energy
and water. So this is what these nunbers show.

So the proposed | anguage is here. Section 101, we
are proposing a definition of the word showerhead. Now this
is redundant with the current federal interpretation of the
federal standard. So this is saying nore or |ess the sane
thing the federal standard says. But we wanted to nmeke sure
this was in Title 24, just in case the federa
i nterpretation changes, which we obviously hope it doesn’t
but there is always a chance that it will. So this sinply
means that a showerhead - you can't weld four showerheads
together and call it a showerhead. Four showerheads wel ded
together is four showerheads and not one.

And the proposed | anguage for Section 113 is that a
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shower head nmust be installed. So when the inspector |ooks
around the house there nust actually be a showerhead on each
pi pe, you can't just |eave the pipes headl ess and | et people
install their own showerheads. And the showerheads that are
installed nust have a 2.0 GPMIimt. W’ ve put an exception
in there for showers that recirculate hot water fromthe
drain to the showerhead. Now, there are not very many of
t hose unl ess you go to Australia where they have quite a few
showers that do this but they are not very common here, at
| east yet.

Oh, | think "'mmssing a slide there. W had
anot her — oh, no, we’'re not mssing a slide. Sorry. That
| anguage is all that we are proposing. So questions? Thank
you.

MR. RAYMER: Yes, Bob Raynmer with CBIA A couple.
| just would like to bring to your attention that HCD s
adoption of Part 11 includes provisions for multi-showerhead
fixtures. And they’'re also proposing to nodify that
| anguage in the 2010 interi mupdate that is actually com ng
to a conclusion right now At the July Building Standards
Comm ssion hearing HCD i s seeking adoption of the follow ng
| anguage — this is their nodified nmulti-showerhead | anguage,
Section 4.303.2 of Part 11: Miltiple showerheads serving
one shower — When a shower is served by nore than one

shower head the conbined flow rate of all those shower heads
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controlled by a single valve shall not exceed the maxi num
flowrates at 20 percent reduction -in the particular columm
that they’ ve got, or table that they have — or the shower
shal | be designed to only all ow one showerhead to be in
operation at a tinme. And they they’ ve got the exception,
the maxi mum flow rate for showerheads when using the
performance nmethod specified is 2.5 GPM at 80 psi.

So what you' re proposing, this would take effect in
2014. But it is in contrast, it is in conflict with what
HCD has adopted for the Geen Building Code in Part 11 of
Title 24. So that’'s going to have to be kind of worked out.
| understand that maybe these things are becom ng nore
popul ar but then again | think we built 11 hones | ast year.
So, you know, there can't be too many of them out there.

My other point involves the exception. AmIl to
understand that the exception here — take ne for exanple.
|’mtaking a shower, the shower is hitting me, going into
the drain and that water gets recirculated and | get hit in
the head with it again?

MR. HOALETT: Yes, that’s right.

MR. RAYMER: And | would try to market that to the
public?

(Laughter.)

MR. SHI RAKH:  Hopefully you didn’t have too nuch

beer the night before.
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MR. RAYMER  You know, particularly after a | ong day
of fishing and drinking beer. Just a thought.

MR SH RAKH. | don’t know if we need that
excepti on.

MR HOALETT: We included that because we had
actually found these things on a market survey and sone
peopl e apparently enjoy, you know, showering in their own
juices. So that’s up to them

MR. SHIRAKH: Owen, | think there are sone
exceptions we can do without. So |I guess the main conment
is that our requirenent is in conflict wth the Geen
Bui | ding Code, so I'’mnot sure how we’'re going to — do you
have any opini on about that?

MR. RAYMER: | think the key point here is the
exi sting standards and the proposed standards that are being
adopted at the July hearing this year. Those standards wl |l
take effect in July of 2012 so it’s not |ike what you' re
proposing is creating necessarily a conflict with what HCD
will have in 2014. But | would strongly encourage you to
work with HCD to nake sure that as you go forward with your
set of standards and their update of the 2013 standards t hat
will take effect in 2014 that you work this out.

MR. SHI RAKH:  Ckay.

MR. HOALETT: Well, that seens |ike a question for

the Commi ssion really in terns of |ike where the | anguage
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should Iive. W spoke about this a couple of weeks back and
because showers use so nmuch energy and conparatively a smal
anount of water the rationale was that this requirenent
should really be in Part 6 rather than Part 11. But that’s
beyond ny particular conpany’s control.

MR. SHI RAKH. (Ckay. George?

MR. NESBI TT: CGeorge Nesbitt. Now the federal rules
have clarified that you can only have one showerhead, one
manuf act ured shower head per valve. So wouldn't that preenpt
California’s G een Code?

MR, HOALETT: It’s not a preenption. It’s just an
agreenent. It’s just the sane requirenent.

MR NESBITT: Right. And -

MR. HOALETT: A preenption is exceeding the federa
requirenent. Al we're doing is w're echoing it, we're
replicating it.

MR. NESBITT: |’ m saying — yeah, | nean wouldn’t the
federal code sort of nake the California Geen Code non-
conpliant?

MR HOALETT: Well, that’'s what we're —

MR. RAYMER: |I'msorry, the key point here is it’s
illegal. Building Standards Conm ssion has to pass
everything on a nine point criteria. One of those criteria,
| believe it is criteria nunber one, says the code cannot

conflict with another building standard that the state
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adopts. And so it’s an inportant thing and that’s one of
the key functions of the Comm ssion, to make sure what HCD,
the State Fire Marshal work together and what the Energy
Comm ssion and HCD work together. So they can't adopt —

MR. NESBITT: But | thought federal regulations took
precedent. So anyway, | guess is it okay to have two heads
as long as they don't operate at the sanme tinme?

MR. HOALETT: Correct, yes.

MR. NESBI TT: Okay, so that —

MR. SHI RAKH. They have to have separate val ves.

You can use them both at the sanme tinme you just —
NESBI TT:  Ri ght.

SHI RAKH:  You can't turn on one valve —
NESBI TT: And have two heads cone on.

SH RAKH:  -- and have five heads conme on

NESBI TT: Ri ght.

 ® ®» 3 3 3

SHI RAKH:  You can have five heads with five
val ves.

MR. NESBITT: R ght. Could you have one valve wth
mul ti pl e heads but they can't operate at the sane tinme?

MR, HOALETT: Yes.

MR. NESBITT: And is that reflected in our |anguage?

MR. HOALETT: | hope it is.

MR. NESBITT: O by — because what |’ mthinking of
is, like, nmy parents’ house where we, you know, replunbed
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t he shower and we al so have a hand-hel d shower head as wel |
as a fixed head with a diverter at the nonment. Actually,
pretty nmuch you have to — it can only operate on one or the
other. So | think —

MR. HOALETT: Because of the federal ruling it neans
that any showers that function in that way from m d-2012 -
|’ mnot sure of the exact date — but any showers that
function in that way have to have a diverter that does not
all ow both heads to function at one tine.

MR. SHIRAKH: You still have one head that conmes out
of the wall.

MR. NESBITT: Yes, you have one head operated by one
val ve but then you can only use one head at a tine. Yeah, |
think definitely having a single head operated by a single
valve certainly is hopefully a discouragenent to the big
project | did |last year. The architect had to apologize to
me that the client chose body sprays. |’mnot sure how many
val ves they have.

MR HOALETT: What we need is to be careful not to
outl aw, you know, | ocker rooms. Because we couldn’'t wite a
requi renent that says you can't have multiple showers in a
room because t hen nobody could have | ocker roons. So this
is a way around that.

MR. NESBITT: Well, what they do in the | ocker room

is they go and turn all the shower valves on and then | eave.
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But, you know.

MR. SHI RAKH. Ckay, well it's ten after four. |
would i ke to kind of wap it up. Mke?

MR. HODGSON: | just think so we’'re clear, the
CALG een code as it’s being proposed says you can have
mul ti pl e shower heads on the single valve but only one
shower head can operate at one tine, which is consistent with
t he federal standard.

MR. SHI RAKH:  Ckay.

MR. HOALETT: Yes, we didn’t actually see the
proposed Part 11 |language. So we will review that and just
make sure in detail that it’s all in agreenent.

MR. SHI RAKH: (Ckay, thank you. Any other comments
on shower heads?

(No response.)

Anything on — as long as we don't recircul ate |
think we’ re okay.

MR, WARE: Yes, a nessage from Tom Tri nber ger at
Bureau Veritas. He is also a little concerned with the
reducing in sizing of piping. He says, In ny experience as
devel opnment occurred water districts had troubl e nmaintaining
pressure. As water pressures reduced conplaints increased.

MR. HOALETT: So just to clarify, we were thinking
of proposing a reduced pipe dianeter as a requirenent but we

dropped that and we agreed that the | anguage that Marc put
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forward earlier today was what we were all agreed on.

MR. SHI RAKH. So they can run 3/4 inch.

MR. HOALETT: They can run 3/4 inch as long as it’s
i nsul at ed.

MR, SHI RAKH. As |l ong as insul ated.

MR. HOALETT: And they can run one inch for 10 feet.

MR. SHI RAKH: Any ot her conments in the house on
anything that was presented today all day?

(No response.)

Anyt hi ng onli ne?

(No response.)

MR. RAYMER: | have a question in general.

MR, SHI RAKH:  Sure.

MR. RAYMER. G ven that we are — Bob Rayner, CBIA -
given that we are not having the neeting on the 14th and
that is being noved back — and by the way, | talked with a
few, we're good with particularly Friday, July 15th, |I’'m
good for July 12th. But it would be very helpful to get a
few of the packages as early as possible, not all 16. But
we woul d be especially interested in getting our hands on 10
and 12, Cimte Zones 10 and 12.

MR. SHI RAKH: Yes. And actually | know that W] cox
is working fast and furious and we will probably have sonme
data to you ahead of that.

MR. RAYMER: Ckay. Bruce doesn’t m nd worKking
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harder so | would support that. Thank you

MR. SHI RAKH. W are going to be back here tonorrow
again at ten o'clock. 1It’s going to be nostly envel ope
measures, nostly nonres, there is one residential issue.
Hodgson wi ||l probably be interested. | think it’s |ike one
o' clock, right after lunch, it has to do with cool roofs and
roof deck insulation. And then the next workshop is going
to be on the 21st, those would be the ACM Manual
nodi fi cati ons.

So, thank you, everyone. And we will see you
t onor r ow nor ni ng.

(Adj ourned at 4:13 p.m)
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