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Residential and Commercial Energy Use

Consumption by Sector Production Electricity Prices > ACCOI’d | n g tO th e DO E

_ commercial buildings
Arkansas Energy Consumption by End-Use Sector, = E . g
2012 Including offices, schools,

hospitals, restaurants, hotels
and stores consume nearly
20% of all energy used in the

U.S.
B Residential .
& Commercia e That translates into more than
Transportation $200 Billion spent each year to

power millions of square feet
that is often designed or
operated inefficiently.

« Why am | here today? To tell
you it doesn’t have to be that
way!
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Arkansas By the Numbers
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Arkansas By the Numbers

» As of 2014 Coal-fired electric power plants in Arkansas supplied over
half (53%) of the state’s electricity.

» With increased legislation driving power providers away from
building new coal-fired electric power plants, | think many
Arkansans have no clue the effect this could have on the price of
electricity for our residents.

» We have become accustomed to paying roughly 25% less than the
national average for residential and commercial electricity. Many
people in our region will have a very difficult time absorbing the
Increased cost of power that we will see in the coming yeatrs.



WHAT IS NET-ZERO ENERGY (NZE)?

NZE buildings have a fully off-set carbon footprint. A building is a Net-Zero annual user of energy if:
The amount of power generated by on-site renewables (wind, solar, etc.) = The amount of energy consumed by the building.
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Any Building can be NET ZERO Iif you have enough
ZEROs in your checkbook!

» The trick is lowering the overall consumption of your building first before

making the determination if renewable power generation products
make economic sense.

» Don’tjust throw a lot of money at Solar PV or Wind products to
generate the amount of power you are using. Reduce consumption first
because this will translate to a linear reduction in the amount of
generation equipment required.




WHY ARE SCHOOLS IDEAL CANDIDATES FOR NET-ZERO ENERGY?

Photovoltaic solar panels generate the 100
maost amount of electricity during the
summer months, when the school

B0

building is consuming the least amount of 60

energy - even with ongoing summertime
40

programs. Electricity prices are also
highest in the summertime, so more 20

revenue is generated. Schools’ operating
dollars are some of the most precious of
all public tax dollars — and are increasingly
under strain. Beyond dollars, the benefits
of environmental and energy stewardship
enrich the curriculum and the community.

Consumption Generation ===Net Zero Goal




How are Buildings Compared?

HOW IS ENERGY USE MEASURED?

All of the power consumed in Discovery Elementary School
- whether electricity, natural gas, or propane - is converted
into BTUs. An Energy Use Intensity (EUI) number is the total

number of BTUs (in thousands) consumed over one year and
then divided by the total square footage of the building.

1 Foot x 1 Foot = 1 ft2

1

=  PER
" —

L
L

—r—

OVER
|II|HHII




FIGURE1 BREAKDOWN OF
ENERGY USE IN K-12 SCHOOLS
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Cooking

Source: U.S. DOE, 2006b.

In the average US School Heating,
Cooling and Hot Water Generation
make up roughly 75% of the total
energy used by the school.

Knowing that, where do you think the
largest opportunity for improving energy
consumption in a school might be?

With our patented Hot Water
Generation System we can essentially
eliminate the water heating portion of
this pie.

In the average Net Zero or Net Zero
Ready school this pie looks much
different.



Benefits of Energy Efficiency In
Schools

Reduce energy costs.

Improve indoor air quality

Increase attendance.

Improve student performance

Demonstrate leadership.

Reduce greenhouse gas (GHG) emissions and other environmental impacts.
Enhance educational opportunities.

Increase economic benefits through job creation and market development.
Increase security and safety.

Other benefits.

Vi ey VvV VvV Vv



K-12 Schools



Richardsville Elementary School

(Richardsville, KY)




Richardsville Elementary School

(Richardsville, KY)




CASE STUDY

“How would one design a net zero encrgy school and
how much would it cost?” Mark Ryles, AIA, then
facilities director for the Kentucky Department of
Education, asked this question in fall 2007, right after
Plano Elementary became the state’s most energy
efficient school. This question launched a collaboration
involving MEP engineers, architecls, state regulators,
utility companies, school board members, school
facility managers and school staff to design the first

full-scale net zero energy school in the United States.
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United States;

- |
:,.U‘ 4&- : ."-'
P b

Ml

tigating net zero seemed the next laboration process. The collaborating

logical step. During preparations to  partners realized that they had to
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replace Richandsville’s aging build-  change their design paradigms and

ing, dre-:gnrr.h researched current usual build: ng construction tech-

technologies, performed energy niques to reach the goal, as well as
modeling and discussed building ask for waivers of agency regulations.
r'n\r]opﬂ and site orientation. '[}u-_\- This project demanded innovative
encrgy reduction strmtegies such
as dedicated outdoor air sysiems
(DOAS) with dynamic reset, new IT
h_\hlrllh-,illlll even altemative meth- L 4

ods to prepare lunches. For more detais on Plano Elementary,
b h 1tk see the Fall 2000 issue of High
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aimed to reduce heat transfer from
the outdoors. The engineer devel-
npﬁi COCTgy reduction stratlegies
Jlllli fll(’l’l{_\' Ill‘.l](‘il'(i lh(’ E)lujf'('l-
lx'gilmlng at the schematic phu_w ]
ensure the targeted energy perfor-

mance would be achieved.

Renewable Energy
Solar plmlu\ oltmes were selected

as the renewable energy source 1o

offsct the energy used by the school.

The solar PV system did not bid
until lates slages of construction to
obtain the lowest cost.

A 208 kW thin-film PV system
was located on the moof, and a shade
structure built in the parking arca
asccommodates 140 kW of crystalline
pancls. The full PV system became

operational in January 2012,

FIGURE 1 NET ZERO ENERGY MWH SUMMARY

1 Date T

e school
The rool is covered with &

lar array. This 208 kW arrey has been

since February 2011

Figure | shows that the build-
ing has been operating at net zero
energy since Janvary 2012, From
September o December 2011,
only 60% of the solar PV system
was operational, resulting in a net
EUL of 0.39 kBtu/M2 for the last 12
months. However, since the PV sys-
tem became fun_\' {J]K’lﬂllllﬂﬂl‘ power
generation has exceeded consump-
tion by 26.5%.

The PV system was designed for
a 20-year lifecycle, and it was
r‘pﬂ-lrd that .‘-l!r‘[llll.‘ power would

be grnrmlrd in the imitial years.

MWh C ated L
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383

3/16/2012
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Conmming Trgneen

Due to of the groundbreaking nature of
this project, this articke has been pub-
lished prior 1o having one year of full data
on the power generstion system. Because
the school opened in September 2010,
more than 12 months of energy consump
tion data 1s available; however, the full
renewable energy system did not become
operational until January 2012

Figure 1 shows the MWh summary
documenting eight months of operation
with the power generation system at
100% and four months at B0% opera-
tion. Since the power generation sys-
tem began full output, peneration has
exceeded consumgtion by 26.5%.
Looking at the previous 12 months,
by only 2.2%, which included the four
months with only 60% capacity. Using
this data, even without the full 12
months of 100% solar PV output, it is
clearly ewdent this building 1s operating
as a net zero energy buiding.

182 kBuy/R?
Electricty (From Grid) 18.2 kBtu/A?

rergy 60.5 KBtu/h2
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1/16/2012
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12/14/2011
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11/17/2011
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2315

9/15/2011
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MWh summary documanting eight months of operatson with the power genaration system

st 100% and four months at 0% operation
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o 421,000 gallons

O Pamm-Cane inman

Because the output of the |an.nr|:~
deteriomtes over time, the system was
designed so at year 10, generation
would match consumption. Figure
2 graphs the production of cach PV

system over the last 12 months.

Energy Consumption

The net zero 1![>¢'r11lif‘n has gxﬂl:hﬂ‘]

puhlis' attention, but the low CNeTEY
ion is a source of pride for

the design team. During the past 12

months, actual building energy con-

.-ult:irliull has been 182 Ll;tu.lf{l:<

while the design energy goal was

17 kB/fi®.

The school is equupped with a power
monitoning system that can measure
and trend HVAC, lighting, kitchen,
plug load, and IT power consump-
tion individually (Figure 3). Figure
4 compares Richardswille’s energy
consumption o baseline COCTEY use

according o ASHRAEAESNA Standand
90.1-2004 and data from ASHRAE's
Advanced Energy Design Gude
(AEDC) for K~12 School Buiddings:
Achieving 50% Energy Savings Toward
a Net Zero Energy Building.

Energy Reduction Strategies
Ervelope. Energy benchmarking
data from past projects prm‘ldrd
clear evidence that an efficient ther-
mal rrnrlnpc can have a substantial
impact on encrgy perdormance.

ltl('}m“].‘;\']llf F]r"rlllm wWas Con-
structed with insulated concrete form
(ICF) walls. The district had first
used ICF walls in the construction of
Alvaton Elementary, and the thermal
performance, along with the thermal
muss il provided, is a proven strategy
to reduce HVAC energy.

A rectangular shape was chosen
rnxl_\' to minimize heat transfer
surface arcas. The mtio of exte-
rior wall-to-floor arca is 38.9%,
window-io-floor area is 26.9% and
roaf-to-floor area is 62.7%. The same
ratios for the prototypical school
modeled in ASHRAE's 50% school

as HIGH PERFORMING BUILDINGS Fall 2012

buildings AEDG, by comparison, are
10%., 34% and 100K, respectively.
The architects’ i‘llli]flll‘l{: rlfﬂlpn
minmized the exterior heat transfer
surfaces, which helped achieve the
F])PIF_\ Ifr{l'mu"f F"‘M‘I:-

Lighting Strategies. The lighting
energy consumption is 3.8 kBtu/
ft2-yr. The primary strategics to re-
duce this energy use were minimiz-

ing the lighting energy intensity and

ucke
wdeo is a parody of the “Get a Mac” PC
vs. Mac ad campaign that ran from 2006
to 2000 (http:/ iryur comy/ Gt2tzvo).
The New Richardswille Elomentary School
constantly foils Oid Richandswile Bemen-
tary School by touting all of the sustan
able features of the new school, Including
its being built to be net zero enengy.

In the end, Oid Richardswvilie School
decdes he wants to attend the new
schook, too.

View the New vs. Old Richardsville
Elementary School video at
http: / / tioyurl.com / cwSpar2.




naturally daylighting the classrooms.
The average lighting encrgy intensity
of the school is 0.68 WA, 43% low-
er than the code maximum 1.2 W/i2,
The rr(‘tnng‘ular 5|‘|apr did not
COmpromise the dll_\rllghlmg (il‘!-IFTI.
The building floor plan is aligned on

an cast/west spine. All classrooms
FIGURE 3
ENERGY USE BREAKDOWN

Waster Conservton The school is exceed-
ing its design water use goal of 600,000
por yoar (40% savings per LEED 2.0).
Actual use is 421,000 gallons per yoar.

Recyciod Materals Recycled a portion
of the old school’s gym flooc
Daylighting South facing classrooms
have intenor and extenior hghtshelves.
North facing classrooms have tubular
daylighting davices.

are located on the south and north
cxposures lo capture the best d-u_\—
1ig||l. The Eymnasium and calctena
are located in the center of the
schoaol, and the central spine has a
raised rlrrr-»tnry to allow them to
also be naturally lit.

Each upper-level, south-facing
classroom 1s lit with four 2 fi by 4
it light fixtures with three 32 wait,
super T8 lamps and one 16 ft lincar
direct/indirect fixture with eight 32
walt, super T8 lamps.

The south-lacing classroom day-
lighting design includes interior and
exterior lightshelves 1o allow natural
light into the classroom while mini-
mizing direct glare at student desks,
and tubular daylighting devices in
the back of the room to mlpplrmrnt
the daylight.

The upper-level, north-facing class-
rooms have six 2 fi by 4 light fxtures
with three 32 watt, super T8 lamps.

In addition to the view glass, four
supplemental tubular daylighting
devices provide a source of natural
light. A digital addressable con-
trol system modulates the artificial
lighting cutput to supplement natu-
mal light as needed.

O Noudurs DD s ty paberm

-
g

chardwville was constructed using
insulated o ™ {ICF) walk t
enhance the thermal envelope

The lower-level classrooms
have the same lighting layout
with the excephion of the tubular

daylighting devices.

HVAC. The HVAC system consists
of g('nllwrl'l\n] water source heat
pumps with a dedicated outdoor air
system (DOAS), which consumes
78 Hilm’{tg- yr The installed cool-
mg capacity 1s 120 tons, which
equates to | ton per every 602
square feet, The goal was to right-
size the HVAC equipment and cost
shift the savings to support energy-
conscrvabion lﬂ'hlll\ll)‘)ﬂ.

FIGURE 2 SOLAR PHOTOVOLTAIC GENERATION (MWH)

s 208 KW thin-film rooftop
system, HOI\Wa'mumewnM
ing lot array
Carbon Roduction Stmtegies Solar PV,
geotherrmllﬂ'lc daylighting, demand
control ventilation, ICF wails, energy
efficient kitchen.

ther Magor Sustainal
Irteractive "green scroen” alo\ustu
dents to monitor the building's perfor-
mance and allows teachers Lo integrate
building into the cumiculum; energy off-
ciont kitchen; outdoor classroom with
weather station; green interior finishes.

Sepll Oil Nl Decll Sl fpl2

W Thin Film W Crystaline

Ml AFLY My D el My12 AgL2
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four supplemental tubul
devices provide a source of

The heat pumps have dual compres-
sors on a single refrigerant circuit,
which maximizes energy efficiency
when the equipment is operating at
part-load capacity. (Vaniable speed
compressors provide betier efficiency
but were not available in 2000.,)

A disiributed water pumping
system was used in lieu of central
pumps with variable frequency
drives. A small water pump installed
adjacent to cach heat pump recireu-
lates water Ihrnugh a low pressure
drop building loop to the geothermal
boreficld. This approach ensures
vanable water flow operation is
obtained and reduces installed pump
horsepower to (.12 Wi

Improving the energy efficiency of
the DOAS was mandatory to achiev-
ing the goal. Power monitoring data
from Plano Elementary, also a geo-
thermal project, indicated that 40%
of HVAC energy was consumed by
the DOAS. A variable flow, outdoor
air system with dynamic reset was

sclected for Richardswlle,

A constant volume system can sig-
nificantly over-ventilate the school
because of the many “swing” spaces
such as the library, art, music, sci-
ence, gym, cafetena, ete., with
the requirement that each space
must be designed for full capacity
when dll'llu.lllil.' resel is not used.

If all spaces at Richardsville were
designed to ASHRAE Standard

62.1-2004, the occupancy would
total 1,340, when the known maxi-
mum occupancy, including staff and
visitors is 625,

ASHRAE Standard 62.1-2004
includes the dynamic reset provision
to allow ventilat fulat
as room occupancy or building popu-

rales o

lation changes. Measuning €0y indoor

and outdoor levels can be used as a

FIGURE 4 BASELINE ENERGY USE COMPARISON

wtxﬂwﬁmﬂ

MHAC W Lighting

* 50 AEDG for K12 school buiidings
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O frwem anLacter Bamnart

L ENVELO

Rool

Type Matal roofing with two, 3 n. layors
of R-17 polysocyanurate nsulation

) 349

o 6I%/BT%

Walls
Type 6 in. and 8 in. thick insulated
concrete form walls
vorall R 28
e 26.8%

Basement /Foundation

basis for estimating occupancy, in

l’ki"llﬂl o USINE OCCUPMINY SCTISONS,
This project uses a system that

centrally tests the air quali

each spacc. A pﬂruruﬂti«' air syslem

returns air from each occupied space

to Ilﬂ‘r 14 I."_‘.‘lf'li“ al a common II('II‘

tion. This air quality testing system

Tirn Murlay, Superintendent

Archiect Kenny Stanfield, AN,
ShermanCarter-Barnhart

RG Andarson Corlmny inc.

[

Hanics

Mark Seborl P[ LE[DM‘CMT& Inc.

ocincs ginoor, Lighting CrSagir
Brian Baumgartie, PE, LC, LEED AR
CMTA, Inc

Energy Modeler Kosuke Kato, PE, LEED
AR CMTA, Inc

c ates with the BAS. As
C0y levels increase, the VAV box
increases airflow 1o the space and
reduces airflow as the COy levels
decrease. When no occupancy is
sensed, the classmoom is placed in

the unoccupicd mode.

Other Green Strategies
Designing a net zero encrgy building
aligns with other sustainable goals
such as daylighting, reducing encrgy
consumphtion and green power pro-
duction. Other strategies included
waler conservation, green finishes and

using the l‘lllltIJlIF_ asa Ir-u('hll\g tool.

Water. WCPS focuses on water con-
servation. This project was rlﬁlp:rli
for 409 water use rec on pri-
marily by using low-flow fixtures.
Actual water use was 421,000 gal-
lons per year, :\:l‘n-t.lmtla“_\' lower
than the modeled use.

11" [If".‘-l._z'i IlK'}I'hi [K‘ﬂll"llhll" INI\'-

ers and bioswales to reduce and flter
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storm water runoff. Native, {]nmg‘ll—

resistan nnd.wapin; was also used.

Finishes. Finishes were another
priorty. Stained concrete floors,
which reduce maintenance costs,
are used tl\nmghmll the school.
Richardsville was the first school in
the district to try this. The gym floor
is bamboo with the free-throw lanes
made from the parquet flooring from
the original school's gym.

Teaching Tool. A “geothermal hall-
way" exposes the piping manifolds
and exquips the pipes coming o and
from the wellfield with a temperature
gage so students can monitor the per-
formance of the system. The “solar
hallway™ has a battery charging
station where students can see the
ENCTEy transferred from the solar pan-
els to the |nptlrp computer battenies.
The “water conservation hallw u_\'—

allows student to monitor the amount

of rainwater collected and filtered
through the site’s bioswales. The
"rﬁ‘_\-riiug |mliua_\“ contains bins for
all recyelable matenals collected.
An outdoor weather classroom allows
students to monitor _rr.'n—nnm(l the
impact the weather has on the build-

ing’s performance.,

Behavior Changes

The kitchen and IT systems con-
sume significant energy, but have
been off limits to energy reduction
strategics on past projects. When
l{l"lwllf-\'lilf.ﬁ owner was !‘Ill}wll
energy data indicating these sys-
lems are CONSUMUINE . 32% of the
building energy in the distriet’s
most efficient school, he was sup-
portive of kitchen and IT changes to

reach the energy goal.

The school has adopted the saying.
“A hoalthy kitchen is a green kitchen.”
Accordingly, it sometimes serves a
brown bag lunch. In addition to brown
bag staples such as sandwiches, fresh
fruit, and crackars, the school offers
& popular “salad in a bag.” Students
pour in salad dressing and eal the
salad out of the bag

Source: MLE:/ /Uy comy/ cokncap

The building., ieulha
s-rstem would have to be constructad
within the typical budget assigned by the
State Department of Education for a new
550-student elementary school. The cost
10 construct the solar PV power genemtion
system was budgeted st $2.8 million and
would require a 15-year simple payback.
That would not be possible if the construe-
tion cost of the solar PV system were
offset only by the revenue from the power
it produced.

The financial model would be based on the
total energy cost of Richardsvills Elementary
compared to the total energy cost of a now
school buit to the latest energy code. This
ﬁmumnmmmm
tion
mmum LQHHA[!EOKIEIJS
for K- 12 school buildngs sugpests the
svorage annual enongy use s 73 kw3,
but the Kentucky Department of Energy

advised that new schools in Kentucky wene
typically consuming 65 kBuwy/f®.y. so the
lattor EU| was used as the basis for com-

designod, the Tennessee Valley Authority
was settng up a program to encourage
renewable enorgy gonedation on site. The
final program pays $0.12/%'Wh more than
the selling price for sach kWh of renewable
energy generated. The $0.12/kWh applies
only to the actual energy usage cost and
exchudes the demand charge. In return for
the hegher usage prce paid by TVA, Waren

County Public Schools reknquished the solar

renewable energy credits (SRECs) to TVA.
The: school is operating net zerc with
respect to cost and has accumulated
a crodit of $21 663 over the past 12
months. The credit will be retumed to
the school district on an annual basis. in
2009, whan this model was generated,
the solar cost was budgeted at $8/kW.
Because solar PV costs have fallen sig
nificantly, 8 similar 2012 financial model
would indicate an ROI closer to 10 yoars.
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Tour groups @t Richardsvile Elamentary
School are greeted by the Enemgy Team,
a group of 4th, bth, and 6th graders.
They have led tours for university presi-
donts, legisiators, government officials,
school iacility managers, architects
and engineers, and the general public.

One visitor this yoar was University
of Kentucky president De. Eli Capdouto,
who visited after recewing a letter from
a second grader at the school

The Energy Team also shares informa-
tion about energy and energy consenva-
tion with their classmates, loads the
school’s recyciing efforts, and takes
part in community avents related to
enargy conservation

—Waarren County PUDIC SCTooks wetsite

HKitc Food service stall spent
time in a test kitchen to leam alter-
repare food that
consumed less energy, while main-
taining taste and quality. Kitcher
staff leamed to prepare hot food pn-
marily with combi-ovens (ovens oper-
ating by both conventional heating
and microwaves ) and 40 gallon tlting
kettles (a large, relatively shallow,

tilting pot used for braising, stewing,

1ge hoods in lieu of Type L
es allow the exhaust
and makeup air qua s to be con-
reduced for Type I1 range
The kitchen has consumed

kBu/fi2 for the last 12 months.

IT. Kentucky's classroom tr'n‘hlmlug_\'

standards f elemen school

required one puter classroom

x student workstation comput-
ers in each classroom. All technol-
ogy was hard-wired.

The d

state to climinate the computer class-

ign leam pe oned the
room and all classroom workstation
compulers, and allow Richardsville
1o be the first truly wircless school in
Kentucky. Significant first cost sav-
ing‘& were realized b_\' IEMmovIng the

computer classroom and the

a winng infrastructure for
the classroom comipuiens. These sav-
ings were cost shified into wireless
technology and seven laptop carts.

The laptop carts allow tes

pulers uu_\'wl\rrr in the sc

not be tethered to a glr class-

OO |':ur.-ut_\a savings were another
f the wireless school. The

loads con-

Conc
Richardsville is an example of the
suc that can be accomplished
when a goal is set and all team
members are willing and passionate
participants. The school’s net zero
encrgy slal s has attracted v s
from around the U.S., and students
lead these tours explaining the sus-
tainable fcatures of the school
While all projects may not be
able to fund renewable energy
systems and achieve NZE status,
Richardsville Elementary School
shows that l]crp encrgy reduction
can be achieved when all team

members work Iugrlhﬂ to p|.-m and

implement strategies that drastically

reduce CNCTEY an‘illnlpll‘nﬂ ]
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- I‘tu'asused:.owm
sumption, system by system, during oocu-
med and unoccupied hours. The hourly
trend reports made it easy to verify i

Penod a

enang the energy use with the schoal's
BAS system, most equipment appeared
o be shutting down at the cormct imes.
Working with the heat pumg manufac
turer lad to the realemtion that the recip-
rocating compressors have 40 W crank
case heaters that operate contmuously.
The hast purnp units have dual compres-
S0MS, S0 mary units actually have two
hoaters, totaling B0 W. After discussion
with the compressor manufacturer, these
heaters were disabled.

shipped by tho manufacturer 1o openate
24/7. The UV light operation scheduls
was changed 1o be operated only whon
the supply air fan was running.

i ’
A post-occupancy tour revealed that
there was a portable ioe cream cooler in
the cafeteria not included in the original
design, but was vendorprovided and
ntended to be @ source of revenue for
the school. However, the thermal enve-
lope of the portabie freezer was poor,
and the unit’s compressor operated at
BO% percent nuntime. The souros of
meverus proved a net loss to the dis-
trict, ncreasing the cost of the schools
enodgy consumption by $650/y. The
ion cream coolr would have required
$43,000 worth of PV panels to maintain
net rero operstion. To reduce the extra
energy needed to operate the oe cream
froerer, & is only turned on durng the
knch period. The ice cream to stock the
portable froerer is stored i the walk-in
freerer the rest of the time.

ABOUT THE AUTH

1 FE. Mermb
is president of CMTA
Consulting Enginoors, Louiswille, My
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MOST ENERGY EFFICIENT SCHOOL IN STATE OF ARKANSAS

BUILT AT NEAR CONVENTIONAL CONSTRUCTION COSTS ($133/SQ. FT / 2009) ($175/ SQ. FT / 2015)

ENERGY USAGE: (22 KBTU/SQ. FT/YEAR @ $133/SQ. FT.)



Marion School District
Project Team

Pat Kelley Magruder — Project Architect
Located: West Memphis, AR

BALDWIN
MEGHANICAL ENGINEERS : &sﬁ:!:!'?ll' \
- COMPANY

Jeff Haltom- Mechanical Engineer Baldwin & Shell- Project Architect Hydro-Temp- HVAC Equipment
Located: Downtown Memphis, TN Located: Little Rock, AR Manufacturer
Located: Pocahontas, AR




Marion Junior High School

First Floor
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Marion Junior High School
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Marion Junior High School

Days Since Last Reset: 30.9

Total Run time In Hours: 77.9
Run time in Heat: 0.0
Run time in Cool: 77.9 Test Mode: OfFf

Test Mode Time:  30.00 Min.

Test Mode: Cool

Test Speed (1-100)%: 1.00




Lets Compare Marion Jr High School to a similar
Arkansas High School

GREENE COUNTY TECH HIGH SCHOOL COMPLETED: 2011
GCT HS FINISHED COST: $ 37,100,000

GCT HS TOTAL SQUARE FOOTAGE: 240,000 SQ. FT.

COST PER SQ. FT. : $155

MARION JUNIOR HIGH SCHOOL COMPLETED: 2009
MJHS FINISHED COST: $ 26,000,000

MJHS TOTAL SQUARE FOOTAGE: 196,000 SQ. FT.
COST PER SQ. FT. : $133
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DISCOVERY ELEMENTARY SCHOOL

SETTING A NEW STANDARD FOR A NEW CENTURY
Arlington Public Schools’ Discovery Elementary School is one of a series of school projects that
will help strategically transform 21st century education in Arlington County, Virginia. As the first
new elementary school in the County in 11 years, and the first new project as part of a 10 year
Capital Improvements Program, the project’s primary objective is to set a new standard for the
new century — in sustainability, efficiency, flexibility, and in the design of learning environments
Net-Zero Energy (NZE) design was a primary contributor to all of these goals.

Considerations for site footprint, solar orientation, building construction, and energy use
were given top priority in the iterative process. With a capacity of 650 students in
grades Pre-K through 5, the 98,000 GSF building is designed for an Energy Use Index (EUI}
of 23 kBTU/sf/year = one third of the energy use of a typical County elementary school

This ultra-low EUI makes on-site photovoltaic energy generation possible within a traditional
school budget.

MASSING & MATERIALS

The mass of the two-story building is broken down into smaller components, which help
minimize the visual impact of the building’s volume. The east and west ends of the building
are articulated as multiple, two stary masses, reflecting the scale of neighborhood homes.
On the south side, the early childhood classrooms are grouped into “kinderhouses,” and

the building's public space is defined by a large roof canopy with a cedar soffit — serving

as the school’s "front porch” with covered outdoor dining and play spaces. These massing
strategies have been balanced with the need to provide enough roof area to contain all of the
photovoltaic panels required for Net-Zero Energy operation. Exterior materials are residential
in nature and scale, with select color accents on factory-finished metal

ted to become the first Net-Zero
d the largest in the United Sta

PROJECT DATA

Grades: Pre-K-5 Budget: $36,257.611

Students: 630 (max capacity: 684) Low Bid: $32,305,807

Square Footage: 97588 GSF Average Bid: $33,390,872

Limits of Disturbance:  15.5 acres Buil 3 $273
Building + PV Cost/SF: $289

23 kBtu/sq.ft/year @ $273/sq.ft



CASH FLOW TOTAL COST OF OWNERSHIP PROJECTTEAM

The full cost of the photoveltaic (PV) system is $1.5M, which requires about $100K of the yearly bond payment. PV revenue will cover The school has no bailer or chiller to maintain, no mechanical equipment above
this payment by year 7 and provide a 8.3% annualized return over 20 years. When this is added to other energy conservation savings, ceilings or on the roof, and no complicated lighting control systems. The residential- VMDO Architects
the new school will cost $47K less to operate than an average APS school in Year One. Money is returned to the system’s style heat pumps can be serviced by a maintenance staff with a diversity of skill sets Architect-of-Record
operating budget, while allowing school inhabitants and community members to enjoy the environmental benefit of a fully offset and are floormounted for ease of access and filterchanging. LED lights typically do
carbon footprint! not require changing for up to 20 years. The flooring systems do not require stripping CMTA Engineers
and waxing, and all high-traffic exterior play areas have artificial surfaces, reducing Mechanical & Lighting Engineering /
the cost of landscape maintenance. Combined with zero energy costs, the total Net-Zero Engineering
annual cost of ownership with these savings drops by approximately $200K!

2rw Consultants

6.34% Annualized Return on Investment Power, Plumbing &
$600.000 T $£55,100 Fire Protection Engineering

Year 7
$120,000 | cPo:i::ilve $500,000 | Bowman Consulting

a w i 4

Sl $99,679 Utilities Civil Engineering
S100,000 e e e e il Tl = el el e el e e o o o e e 5400,000 $365,650 . )
bond payment Major Maint. Reserve
Fox & Associates
580,000 B Maintenance Staff %

$300,000 | : Structural Engineering

Custodial 5taff

560,000 ) -
200,000 mMain/Cust Supplies Oculus

540,000 : : —— B Central Office Landscape Architecture
5100,000

520,000 1 1 kWh Revenue EIS. Inc.
- - Food Services

NetZero ES

S-

3 5 16:12 Average ES
1 2 3 45 6 7 8 9 01 2 4 16 17 18 19 20
Arlington County, VA Arlington County, VA

Downey & Scott
Cost Estimating

Discovery Elementary School is all-electric, including the kitchen and hot water
systems. By offsetting all of its energy costs through photovoltaic generation, the Toole Design Group
building hedges against future energy inflation. In fact, the more electricity prices Transportation Consultant
47.347 go up, the higher the return on the investment for the school.
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Avondale Elementary — FEMA Safe Room
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Avondale Elementary — FEMA Safe Room




Post Secondary



Black River Technical College

RN s At T
L N a5 ol PR M ¢ W
A X4 Ay D h.\.’: -‘\# & £ &\ e = G o W
- ‘I H
o W Y , -
ey ¥ - -
" el “

R

- 2
T P g e T, RN mrw i*:."-h.u.,.,—.-
Hha O & S TE SRR AL WAR, AN S~ T R T









University of Louisville — New Student Recreation Center

UNIVERSITY OF

LOUISVILLE.

ttttt



University of Louisville — Future SAC East Renovation

UNIVERSITY OF

LOUISVILLE.

Beginning Summer 2015, the
east first floor of the Student
Activities Center will begin
renovations as Intramurals
moves to the new Student
Recreation Center. When
completed the renovated
east first floor of the Student
Center will serve as a
significant meeting area for
the University Community.




HealthCare






Grocery Stores: 50%

The Advanced Energy ign Guide for
Grocery Stores applies to groces

with gross floor areas between

| and 65,000 ft? with medium- and low-
, temperature refrigerated cases and
walkins.

K-12 School Buildings: 50%

s For elementary, middle, and high

school buildings, which have a wide
variety of heating and air-conditioning
requirements. Options for daylighting,
an important component in schools, are
included.

Small Retail Buildings: 30%

For retail buildings up to 20,000 fi2, the
bulk of retail space in the United

States. This guide addresses typical
uses: retail (other than shopping

malls); strip shopping centers;
automobile dealers; building material
and hard...

Highway Lodging: 30%

For typical hotels found along highways
having up to 80 rooms, generally four
stories or less, that use unitary heating
and air-conditioning equipment. These
represent a significant amount of
commercial hotel space in the U.S.

ing Tomorrov
ironment Today

Built En

Medium to Big Box Retail
Buildings: 50%

The Advanced Energy Design Guide for
Medium to Big Box Retail Buildings is
designed to provide recommendations
to achieve 50% enern vings when
compared with the minimum code
requirements of ANSI/ASHRAE/TESNA
Standard 90.1-2004. Energy ...

Large Hospitals: 50%

The Advanced Energy Design Guide for
Large Hospitals was created for a
“standard” mid- to large-size hospital,
typically at least 100,000 ft* in size, but
the strategies apply to all sizes and
classifications of large hospitals.

K-12 School Buildings: 30%

For elementary, middle, and high
school buildings, which have a wide
wariety of heating and air-conditioning
requirements. Options for daylighting,
an important component in schools, are
included.

Small Hospital and Healthcare

Facilities: 30%

For small hospitals and healthcare

facilities up to 90,000 ft2 in size, which

require a wide variety of heating and
conditioning equipment. Opti for
ighting, an important cost-saving

measure, are included.

Small To Medium Office Buildings:
50%

For small to medium office buildings up
to 100,000 ft2, including a wide range
of office types, such as administrative,
professional, government, bank or

N other financial services, and medical

offices without medical diagnostic ...

Small Office Buildings: 30%

gs up to 20,000 ft,
space in the United
States. This guide provides benefits
and savings for the building owner
while maintaining guality and
functionality of the office space.

Small Warehouses and Self-
Storage Buildings: 30%

For warehouses up to 50,000 ft? and
self-storage buildings that use unitary
heating and air-conditioning
equipment, which represent a

" significant amount of commerdial

warehouse space in the U5,

Advanced Energy Design Guide
for Large Hospitals

Achieving 50% Energy Savings
Toward a Net Zero Energy Building

e

Developed by:

ASHRAE

The American Institute of Architects

llluminating Engineering Society of North America
U.S. Green Building Council

U.S. Department of Energy



€ 2012 ASHRAE (www.ashrae.org). For personal use only. Additional repreduction, distribution,
or transmission in either print or digital form is not permitted without ASHRAE's prior written parmission.

176 | Advanced Energy Design Guide for Large Hospitals

Kosair Children's Medical Center

Kosair Children’s Medical Center is located in Louisville, KY, and was built as a satellite pediatric medical center for the
existing downtown hospital. The facility was occupied in 2009 and was constructed to meet current hospital design stan-
dards. Itis a 70,000 ft2 building that includes a surgery department, emergency room, radiology area, laboratory, and cen-
tral sterile and support spaces. The emergency and radiology departments are in constant operation.

Geothermal System

A project priority was fo construct a sustainable facility with emphasis on minimizing energy consumption. A geothermal
heat pump system was chosen to achieve this energy goal. Itis the first healthcare facility in Kentucky to be 100% geother-
mal, utilizing all individual heat pump units for room temperature and humidity control. The heat pump units are generally
located in mechanical rooms or penthouses to allow good service access. All heat pump units three tons and greater are
provided with dual compressors piped to a single refrigerant circuit to improve part-load efficiency.

A dedicated outdoor air system (DOAS) is provided to supply conditioned outdoor air to all rooms. The unit has an integral
heat recovery wheel and supplemental cooling/heating water coil to provide final tempering of the discharge air. Water-to-
water geothermal heat pump chillers supply either chilled or hot water to the coil as dictated by outdoor air conditions. The
air-distribution system includes constant-air-volume (CAV) boxes to deliver code-required outdoor airflow to all rooms.
Time schedules are programmed so the outdoor airflow is reduced when areas are unoccupied.

The geothermal bore field supports 220 tons of installed HVAC equipment tonnage. The geothermal field is comprised of
84 vertical bores, each 400 ft deep. The bore field supply water temperature varies from the mid 80s in August to the mid
50s in February. A distributed water-pumping system recirculates the water between the geothermal bores and building
heat pump units. Each heat pump unit has an individual water recirculating pump that runs only when its respective heat
pump compressor is operating.

Heat pump units that serve patient treatment areas have prefilters and final filters to meet hospital air-filtration guidelines.

Low pressure drop air filters were specified, and special attention was paid to duct layout to allow the heat pump fan to
deliver proper room airflow.

(continued next page)

-

Kosair Children’s Medical Center
Raprir with ission of CMTA Engi

This file is licensed to Steve Hudson (steveh@hydro-temp.com). ASHRAE AEDG Download Date: 5/10/2012

© 2012 ASHRAE (www.ashrae.org). For personal use only. Additional repreduction, distribution,
or transmission in either print or digital form is not parmitted without ASHRAE's prior written permission.

Chapter 5—How to Implement Recommendations | 177

Energy Performance

The medical center is currently operating at 116 kBtu/ft2 annually. To control energy consumption, heat pump systems
offer several advantages over traditional healthcare HVAC systems. First, reheat energy waste, which occurs in all
variable- and constant-volume air-handling systems is eliminated. The compressors only operate when room cooling
or heating is necessary. Second, fan energy is reduced because system total static pressure is significantly lower than
the standard healthcare VAV system. In addifion, geothermal heat pump systems allow for distributed energy genera-
tion. Central steam boilers are eliminated along with the inefficiency of central steam production. Domestic hot water
is generated via geothermal domestic water heaters. Central sterile equipment and HVAC humidifiers have point-of-
use steam production. The exterior wall system is an insulated concrete form assembly.

Life-Cycle Costs

Energy performance of this facility, while great, must be balanced with the system first cost and maintenance costs.
The healthcare organization that built this facility also built a full-service hospital a year earlier on the same campus.
That facility used a traditional VAV system with central boilers and chillers. The geothermal heat pump system proved
to be approximately the same cost to construct on a per-square-foot basis.

A walk-through of the building was performed with the maintenance staff. Since the staff services both facilities, they
have experienced the time it takes to maintain each facility during the first two years of operation. The heat pump units
have required only minimal service since installation, and the original concern over filter maintenance has proven
unwarranted. The geothermal system has required extra time to refrain the staff, which would not have been required
if a fraditional system was installed. Integrating the heat pump factory controls into the healthcare systems direct digi-
tal controls has been more difficult than expected. A detailed analysis of maintenance requirements is warranted to
provide factual data and a true comparison.

Example Patient Room Layouts
Copyright HOK. Reprinted with permission

This file is licensed to Steve Hudson (steveh@hydro-temp.com). ASHRAE AEDG Download Date: 5/10/2012



Methodist Olive Branch Hospital
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First in-patient healthcare facility in the U.S. to attain LEED for Healthcare
Gold Certification.




Methodist Olive Branch Hospital
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Looking at the numbers and accolades surrounding Methodist Olive Branch Hospital (MOBH),
you might assume that the project's costs and construction schedule far exceeded that of an
average small hospital. The 100-bed hospital in Olive Branch, MS is projected to receive an
Energy Star rating of 95 and is on track to be the world's first hospital to earn the LEED Gold
for Healthcare Certification. It is one of only a handful of hospitals nationwide to feature a
state-of-the art geothermal heat pump system, and to include photoelectric glass, which
automatically adjusts its tint based on sunlight levels, Perhaps most remarkably, all of that
was achieved on a budget of $100 million ($317/sf) and ahead of a fast-track, 24-month
schedule. In this post, [ would like to take a look at two major design elements that made
those achlevements possible- the geothermal HVAC system and the specialized glass and
lighting system

Geothermal Heat Pump

Methodist Le Bonheur Healthcare challenged the Integrated Project Delivery (IPD) team of
GS&P, Smith Seckman Reid and Turner Construction to create an innovative hospital that
reflects the organization's exceptional commitment to sustainability. Our team carefully
evaluated a number of HVAC systems to determine the most energy-efficient and cost-
effective option, and ultimately selected a ground source heat pump system supported by an
on-site geothermal bore field, MOBH is among the first in the country to use such a system,

Shared mechanical closet

" Water from geothermal wells

Duets o eontrol s conditioning
in sach patient room

By The Numbers

7X: Water is roughly seven times more efficient than air at transferring energy,
allowing MOBH to realize tremendous energy savings over traditional air
handler/VAV systems

124 vs. 245: MOBH earned an Energy Use Intensity (EUI) of 124 kBtu/sf, versus
245 kBtu/sf for a typical hospital

25%: The geothermal strategy is projected to return an annual energy savings of
25% with a S5-year return-on-investment.

14'-4": Spatially, the system eliminates the need for chillers, bollers and air
handlers and dramatically reduces ductwork. While the addition of the closets
slightly increased the overall square footage, the elimination of main trunk ducts
allowed GS&P to reduce floor-to-floor heights to 14'-4", ultimately making the
strategy more economical.

$216,000: The ground source heat pump system alone will save Methodist
$216,000 a year in operating costs

Specialized Glass and Lighting Systems

As we continued to seek out green design innovations, we discovered one right in the
hospital's backyard. A local manufacturer had just begun producing photoelectric glass, and
MOBH is a pilot showcase for the product. The two-story lobby is glazed with dynamic,
photoelectric glass, which changes from clear to opaque based on the amount of sunlight
hitting light sensors mounted on the lobby roof. This reduces glare and solar gain and
reduces the amount of energy needed to heat and cool the large space.

Electrical lighting in the lobby is controlled by an automated system that maintains an
appropriate level of footcandles to ensure that electricity is available when it is needed and
conserved when it is not. The footcandles automatically dim as daylight provides adequate
ambient light and brighten as the windows darken.

This shape represents the size of

a typical hospital patient room window,

recessed by 2-3 inches

This shape represents the size of

MOBH's windows, recessed by 7 inches.

further reduce solar gain, we reduced the width of the typical patient room window and opted
instead for two windows of standardized sizes. This allowed for the same amount of natural
light, but significantly increased the glazing-to-frame ratio. The windows were also recessed
an additional 7 inches, allowing the fagade itself to act as a sunshade. These strategies
resulted in a 22% decrease in the amount of direct sunlight hitting the glass, dramatically
reducing solar heat gain in all patient rooms.

Overall, these sustainability strategies contributed to achieving 18 EA cr.1: Optimize Energy
Performance LEED points, and an annual energy cost reduction total of $318,000. They also
contribute significantly to the patient experience. With the geothermal pumps located in their
rooms, patients can enjoy more personalized control over their environment, which,
according to several evidence-based design studies, helps to lessen anxiety and improve
healing. Adjustments to windows and the glass used in them help to avoid uncomfortable
heat buildup or troubling glares, without negatively impacting patient's exposure to natural
light and outdoor views. Each of these factors plays a role in achieving Methodist
LeBonheur's ultimate goal of creating the best possible patient experience for the residents of
Olive Branch and ensuring that they no longer have to drive across state lines to find
convenient and high-quality care. Personally, I can say this was one of the most enjoyable
projects 1 have worked on- every member of the IPD team was committed to creating a
smart, sustainable, cost-effective facility and I am very proud of the end result.

Alternative Energy Sources Architecture Building Performance Design Energy
Energy Efficiency ENERGY STAR Healthcare Integrated Project Delivery IPD
Sustainability Zooming In
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Alternative HVAC Systems Popular in
Hospital Applications

dealth Care Facilities Embrace Nontraditional Equipment

3y Joanna R. Turp
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Geothermai systems make sense for hospitals as they offer impressive energy savings and increased levels of comfort. (Phofo courfesy
of Hydro-Temp)

—

From the Ground Up

When decision makers at Methodist LeBonhuer Health embarked on the development of a new facility
to serve the growing area of Olive Branch, Mississippi, they identified a number of guiding principles to
which every element of the project needed to support. These included a focus on the healing
environment, patient safety, efficiency in delivering care and operating the facility, flexibility for future
growth and changes in modalities, and an overall concentration on patient satisfaction,

In order to meet those goals, a design team consisting of Gresham, Smith, and Partners; Smith
Seckman Reid; urner Construction, along with Methodist Le Bonheur Healthcare, conducted an
in-depth life-cycle cost analysis of several HVAC systems and concluded a geothermal heat pump
system from Hydro-Temp would be the most sustainable — as well as the most cost-effective — choice
for the 200,000-square-foot Methodist Olive Branch Hospital.

Once the determination was made to go with geothermal, installing a large bore field with existing site
restrictions proved to be a challenge. The required bore field size was reduced nearly one-third by
going with a hybrid geothermal system, which includes a combination dry/wet fluid cooler, along with a
pumping package and predictive bore field temperature controls by Greensleeves Energy Solutions
The fluid cooler operates primarily during off-peak hours, as required, based on bore field
temperatures.

Uttimately, 196 geothermal wells were installed in a bore field on the hospital site, supporting 211
geothermal heat pumps throughout the hospital with outside air provided by dedicated outside air
system (DOAS) units. The DX DOAS units have energy recovery with sensible/enthalpy wheels or
plate exchangers, which provide filtered, dehumidified, and thermaily neutral air. Energy efficiency was
optimized using variable-speed compressors in the heat pumps. Split DX HVAC systems were provided
for critical equipment room environments.

This hybrid arrangement just goes to show that geothermal systems can make sense for just about any
heaith care facility, said Henry Gross, managing partner, Hydro-Temp. “It is very rewarding to be able to
work closely with specifying engineers who are open to working through new design possibllities. It's all
mindset — even though ground loops are not complicated, it is important for the engineers to
understand the nuances

of a ground loop.”

Geothermal comes with significant benefits, including impressive energy savings and increased levels
of comfort, said Gross. "The system does not work against a high temperature, so the compressor runs
more efficiently. That usually means the discharge air temperatures can be a lot cooler, and you can
get more dehumidification in air conditioning mode, With our variable-speed equipment, we can set the
discharge air temperature for about 557F in the cooling mode, which will really wring out the air and
increase comfort in the space. In the heating mode, we sel the discharge air temperature for around
1007F, so that it doesn't feel too cool or too hot,”

For those who think geothermal systems cost significantly more than traditional boller/chiller systems,
think again, said Gross. "The first cost is aimost a wash. Obviously, with geothermal, you do need to
have space, but, typically, the piping can go under a hospital's parking lot. And life-cycle cost is much
lower with geothermal because the ground-loop temperatures keep the compressor discharge
pressures much lower, so the compressor doesn't have to work as hard as it does on an air-source
unit. Maintenance is much

easler, as well.”

Most hospital administrators are always looking for ways to improve energy savings without sacrificing
patient comfort, and, as can be seen here, there are many HVAC solutions available that will help them
achieve those goals

Publication date: 11/3/2014

Want more HVAC industry news and information? Join The NEWS on Facebook, Twitter, and Linkedin today!
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Next Target:. Correctional Facilities -
Why?

Because we can change the economics model of how correctional facilities
operate. Designed properly we can almost eliminate the largest component of
many correctional facilities monthly utility bills, Hot Water Production.

With our PATENTED Hot water generation system, as a by-product of air
conditioning we have a tremendous quantity of hot water available to us at little
Or N0 Cost.

My understanding is this is one of the big ticket costs in operating a jail. We could
potentially take an area that has all of the control electronics for monitoring
inmates, cool that area 24/7 as it already is, and as a byproduct of this daily
cooling we will produce a tremendous amount of hot water at little to no cost.



Where does Arkansas Stand in terms of
leading energy efficient design

#1 Most Efficient HVAC unit is manufactured in Arkansas.

Advances in Solar PV technology advancing in Northwest Arkansas

« School in Marion Arkansas without any special assistance is performing at Net-
Zero levels and is likely the most energy efficient school of its type in the State of
Arkansas.

« #1 Most efficient safe room in the country is likely in West Memphis Arkansas
(Avondale Elementary — Marion School District)

 Marion Berry Renewable Energy Center is likely most energy efficient building of
its type in the country. (ASU — Mid South / MSCC)

» Future Marion Performing Arts Center is modeling to become the most efficient
building of its type in the country.



Marion School District is building some of the most
energy efficient buildings in the state with the
leadership from:

. School Administration _

. PKM Architects _ m

. Haltom Engineering _
Baldwin & Shell Construction 'anwmf
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SunSense Schools

The SunSense™ schools program helps schools in the Duke Energy service territory to manage energy costs while promoting
energy education. The program:

Provides new solar photovaltaic (PV) systems to schools designated as Enhanced Hurricane Protection Area (EHPA)
shelters, at no cost to the school.

Supports renewable energy education, energy efficiency and environmental stewardship by providing teachers and students
with interactive learning experiences and training materials.

Applications are available! To enter your schoaol for the opportunity to receive a free PV system, see the "Apply”™ tab below.

See a complete list of all SunSense Schools recipients.




How It Works Energy Education Apply FAQ

Free PV systems for schools

Each year Duke Energy will select up to 11 schools to receive fully installed PV systems. Selection is competitive with
priority given to EHPA-designated schools; however, all public schools that are current Duke Energy customers may
submit an application. Refer to the Apply tab for a list of Key Dates for 2015.

K-12 public schools

« Upto 10 schools each year can receive a system of up to 10 kW with battery backup option.

» Selection will favor schools that demonstrate a commitment to energy efficiency and renewable energy education.
Public post-secondary schools

« One school each year can receive a system of up to 100 kKW.

» Selection will be based on attendance, energy consumption, energy education plans and other criteria.

Minimum Requirements

To be eligible to receive a PV system through the SunSense schools program, schools must:

« Be a public educational facility.
» Be a current Duke Energy customer with a metered account.

» Have an appropriate site available at the school for a ground-mounted PV system and must have facilities that meet
the requirements for the interconnection of the PV system to the Duke Energy power system.

Among K-12 schools, priority will be given to schools designated as Enhanced Hurricane Protection Area (EHFA)
shelters. Based on Florida statutes, EFHA shelters are determined by the Florida Division of Emergency Management.

Selection Criteria
Applications will be evaluated and scores awarded using the following key categories:

Elementary through High Schools (K-12)

o 40% — Commitment to energy efficiency and renewable energy education

o 20% - Location that maximizes geocgraphic distribution throughout Duke Energy service territory
e 20% — Number of students

o 20% — Shelter capacity

Post-Secondary Schools (Colleges, universities, trade schools)

Post-secondary schools will be selected based on criteria such as attendance, energy consumption on main campus
and plans to use the solar array as an educational and research tool.

DUKE
% ENERGY.

How It Works Energy Education Apply FAQ

Energy education at schools with solar PV systems

The solar PV systems are installed at selected schools with the goal of enhancing understanding and awareness of
renewable energy among students, faculty and school administration.

Hands-on leaming using the included data collection systems will provide the selected schools with the opportunity to
become the centerpiece of a strong focus on renewable energy and energy-efficiency that can be expanded into the
COMMmunity.

Energy education at K-12 schools

Schools in the Duke Energy service area that are not eligible or selected to receive solar PV systems can still benefit
from the SunSense schools program. By using educational materials available through the program you'll have access
tor

« Classroom materials that support hands-on learning
« Curriculum aligned with Sunshine state standards

« Teacher training to help you include energy efficiency and renewable energy in the classroom.

Educators: If you'd like to participate in the energy education program, email us at sunsenseschools@duke-
energy.com. Please include information about your school and about the type of educational suppert that you would
find most useful.

Community funding for energy education

Duke Energy residential customers can help fund energy education in their community schools by enrolling in the
SunSense Schools Residential program when they sign up for our EnergyWise Home3M program.

To learn maore, visit the SunSense schools residential program Web page.




My goal is for the world to come to Arkansas to see how
common folks come up with uncommon solutions to
Issues we are faced with each and every day.






THANK YOU
FOR HAVING US!

-Slides available upon request
Contact Info:
Steve Hudson

Managing Partner — Hydro-Temp Corporation
(870) 892-8343




NOTABLE PROJECTS

olorado State Capitol
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Marion Junior High Marion, AR
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Richardsville Elementary Kosair Children’s
First Net Zero Public School Hospital
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