he So
I for Today

ar Decathlon

planted on the National Mall in
Washington, D.C. Teams of
university students display their best
energy efficient home designs,
competing with each other while
learning from each other. Thousands
of people cruise the mall, learning
about energy efficiency and renewable
energy. Even a few Congressional
representatives and staff see that solar
energy works. Pipe dream? No, it's the
Solar Decathlon!
e Slr ocaion s @ row Depannen of Enrgy
event whae colages and unversiles compota
B ol e ot o porr
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October 9, 2002

on the National Mal, botween the

wih at least 450 square foot (62

house that could maintain all of the elements of the
American festyl.

8P Solar, Home Depot, Elctroic Data Systams (EDS),
the American Institute of Architects (AIA), and the
Natonal Renewablo Energy Lab (NREL) were national
Sponsors fo tis event. Each team was responsibia for




The Ten Contests:

it signal hlon, athetes competed in
Citss o e St s s

n e wxcopion ol
Lvabity, was wrth 100 pos
1.Desinard Lnabity: T compettion ha ot

of Design a

engineering judges considered consumer appeal,
inovation, and itegration.

Refrigeraton: NREL staf looked fo adequte
temperaturos i th fidge and fraszer, and an
ngineering panal judged efrigeralor innovaton

Hot Water: Having an adequate supply of 120°F
(49°C) water for showers, dishwashing, and

4t of aach of the othrs,
et rchfecure odgos

2 s Prevnain nd e he s
ingsand compersndaions o prr
wero ovaluated by a panel of engine

2Gagicsand s toam

Energy Balance: Tho houses had to generate as
much electical energy during th waek as they
consumed.

Lighiing: diots e trocha
combinaton of sectc K ane ey

and wrote

content and efectv presentation.

and espond 1o e-mail,

Ford
v round own and o

4 Comiort Zona: NREL
humity Apanel of

maximum numbor of i

12578 of re fund neodod 1o compete, The tams
o yoars o o rguest o propos o e tma

students, not used o being in the limelight, achieved
what seemed 10 them ke rock star satus. Indaed, the
Woodsiock:

Mai,
o o oy 0 5 assurion o0 nes Doy
o

TheTur
e conot mm« an stimaied 100000 pacpe (0 the
Tatonal Mal ver the two wes

P carred lve
TV g o o vin Ao e oo

The wmout was not Imited 1o the general public. The
Secretary of Enrgy, Spencer Abranam,

pllo o o his home sates schools b
Tepresented

The Teams & Homes

d old
ofeciivo syninesis of i’ muman.v southern “dogt

house secti
sty and

design doas int their house. It
o desin (soparats
) a0 now achologies Ik o

ssive solar hoating. A sundial In front of the house

e o of 1ns oot s oet v eshmcnas et

unhwﬂ
the team

“solar megaphones” (skyighis filed with prisms that

ssed
iAo ‘wﬂnwgmmq}‘ i rs i st ffcint souce f o

Largo watar-filed cylin
house's temperature. The water acts as a thermal mass th

moderate ing

Ve S 1 e o s el
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Innovative Solar Homes

‘Gamegie Mellon University
Tris houso was designed 10 bo an urban row house in Pitsburgh, where i

e rebuill and donated 10 a needy famiy after the compation.
50 5pace i at & promium i tho oy, the team decided that t would
ot be viabe 10 buid a one-story, 80D square foot (74 ) houss, as the
compettion uies suggest This toam fll that two-story houses are & much

I competon, ey bl e hovso i vas bst o s Il destnan,n
f Kesping with the urban design, a arge ooftop deck contains a gar
’ Undor 8 canopy o evacuted e ol walr oteciors

Crowder College
an a two-year technical school in rural Missour compete against the best

biggor goals this year. They consiructed their solar powared house using
clectricty from ther rallr, on theic campus and at the mall—
he oniy ihd it use 0 ol construcion on the

ster Thoy vore o aw toam who oft-oadd ther house completely wih
hand ca

™ im was also diferent n their usa of solar

amophous i fin, BP Mileia phoovolis moaes, ksead o Cysalne

‘seam metal 100150 you could bl tl they wero tero,
o walar heating system used the waste heat from thei PV
el g bl vas atached (o ho back of the
ki, and an et ey ofgazngvas aded sbove h modes. Ths

od oach mockle o the abecrber e o ot plate sola
Vator hating oot

University of Colorado at Boulder
Glrado et aut o destoy many of e o f what s e o 8
| soar house. The oof s amost 20 dogroos flater than tho opimum siope

in the evacuaied ubes. Another quiding 1neme was that everything 1 the
50 is commercially avallable and mass produces

very large. The toam had troublo koaping peopie out, o koeping them from
| plopping down on the couch during tours and st staying!

Universiy of Del

oo Unvorsty ofOnavarsfouse vas h arl sy Fouso on o

mall. Not only was this shape reminiscent of the schoofs i, D? i also

aloved 1he $un 1o ener the muse at all times of the day. Th house's
waieh

§&)  from o soai.

The Delaware house features a Warmboard panel radiant floor heating
systom.Tris systom intogrates fid pping into & pywood un "
alaminm shooing hat Pl o it e et Uk caer
Sysiom can bo Implmoniad on any flor of & house, 8nce s et Much
hoavierthan an average foor.

L
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atineir

e

University of Maryland

house. Excopt o the weliloraed P aray on the back rol. el huse

e s ok 1 o any husing jight

nd bay window fo natural lighting, an electic aylight Smhon :y‘hm and
led in

e e o heshll sppaness. aryan lo oxcol ok
Vet systom design. The system provided both domestc hot water
e o resio Sy,

Because they only had {6 ransportthe house 1 (24 km), they were
able 1o use a poured slab concrete foor, e allows g i ey

hat made
o el much e hn the i
(86 m?)

University of Missour at Rolla/Rolla Technical |
Rolia Missourl's team wanted 1o buid a house

ttute
the average consumer

people away from using so

scar
{ranspeorted i hvee sections that were each.

oo s vrycoay and cor

i sun
Vit v namas of 0 eamis sponr

o anary. ok vadionl ch bone vas

mouried on aer
o foe ghx

pe bt m.m. swdem cunmmlw o skls

s from U
e o e souh 8o o e o

allof the mms e o, and e o 1

Homronc s pariyas 09




Innovative Solar Homes

Uniersiy of North CaroinaatCharicte
e, butvery dodicated team ofaciects bl his ous. 1 was uniue
in that t used only 120 voll appiances, and one 4 klowattinvetor. Most
o spplanas oo h et sy Thy ar sl an e i}
e s anry hn et rctoncou - perict for a smal sos

The house also uses Kawals (an insulated translucent fiberglass product
that lets In 10 percent of the sun's ligh) to provide added daylightng
Skylights and creative lightng schames made the house's interior more
Interosting.

University of Puerto.

O s ur i e vgge e hlare. Ty tado
pack thir house up in shipping crates, load i on a barge, and sond it off 10

o et Fo ot e, oy ad s mo 10 workon e house balore

bringing 10 the mal.

“Tis team was made up of archcis from one campus on the fsland an
anginaats from another campus. They had never workad togoher beore, and

hotsa for 8 cimate that they had never ived in. Working together vith area
y D, and bult an

effctve house withthe resources they had.

Texas ABM University
Toxas ABM is one of the top consiniclion science schoals n the counlry, 0
they wanied 10 focus most of hoi design' atanon on cutng adge

o ot only show the consumer tha using solar energy was
wers aiso argeting conlractors and buiders.

T ochmolog, h 10aMm used walet ruing
This team

s designd e own rfigaraion syl h Kchen, Ureuratel
. A&M did nof participate in the bulk of the compelilon because
smm N o s g 7 oo

University of Texas at Austin

an Atstream ralr and hundreds of parts that focked ke a giant erector

2ot Sowty cohum. o roeh and finaly he was, emerged frm th
Seoming chaos and became & house. This toam used the tralle as part of
The house, 50 that when the owners want 1o g0 on vacaton they can take
heirhome with them.

e the ‘wot rooms’

and bathroom. The land-anchored house sections were the [ving room,

ofice, and becoom. Batween the trallr and land sections of the house runs.

a broezy deck area where a Texas homeowner could enjoy the great
outdoors

40 omoromersss - sz
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Tuskegoe Uriversity

e o o spaion o e et suery doguor dosign wih

e v o v o oo for sl vaisaion. I
o ouse n ho competion ht was under e 18

85m) heig hrieuinfer

pase rgy with an ai
gacup. Trer s an air conditoning o sytem i necced, but the house i also
e for i naur) vt vt 3 mnh acing bacory

is compel e
e oo o o ol waiton o e campus and Wi

B euboad the T Goa by the team) may ook srango 1 the more
e <aly mindod, tha team hoped thal anyone couid fee right at home
‘once inside the house

e of the unconventional but inriguing aspects of theit house was the
e ol 3000 Thislarge,ghtemiting dodo walisar thal reflects ho
home's envionmental condiions. When emporature is high, fs on color

o o ght no the Iing oo ncoder months

Virginia Polytechnic Institute

gy and not hide , s team conspcuously ounid ihe paneis on
el ks a1 the ool The panls actas @ shading devcs or e
e ocucn s

i o houso the friure,fooms, and ven he appiances sen TI0
anca ppose. The agplances are grouped ogeter onh north il and
unnsavi-:m-\mﬂullmnﬂulm e ou e
house wer o e el it nultod whio
oo g

lage ‘When it came time 1o pack up and leave, t was rathet
Uwgn rViloge o toams vero competig aganat 380 10 disassemblo the new, 8 JIRGC when

e iy andl g wook, ey d eazed hal _ averyone was Jus 0oTr 1 K oach another.
D o i now neghoorsn it Intrestingly enough. after o v seks, some toam
Pty Al of them had the same ultimate goal of e o thelf neighbors on the mall batier than

e i percapton of solr energy. By the  people ived next door to for years back at
e P D o arn lnea had bued ond - home. A e arice Wi v 0 found in many
o e anging o i each olhers houses, _designs ow the S0P played out, and what is
e aaeh v on o varaus complfons,and 1o et SoE Dacation wil o heldn 2005 e

oeing for colloge proposals is Apr 30, 2003. Sex

g ol s o pry S0 togat
‘Acoess fornk

T s A




Innovative Solar Homes

Solar Decathion Systoms Iformation

42

Home Power #94 + Aprl/ May 2003

FRW 578 74 3% 50 57
(STC raog)
o e e B %o | 968P Sor | 2667 Somr
| 8P.3160 Astopower | MST43 | Astopowor | MSxe0 | 860
Tage S50 [ ATace o0 [ 4Soar [ AT Cio | 450w | ZTacs G0
contolers | Boost 3048 (50, Solar | Boost 3048 Boost 50
.
Trverrs TTace | ZTee TTace | SWesi | ZTmce Traco
swssto | swssas SWasks | Powerpanel | swios | Swssie
By bark | BO0AH, | ST0AR SOAR [ TG AR, | B0A | TE00AN.
8V 8V 8V a8y v
| Gameyvee | Gorcorde | Teseaes | 24Eage [ 20Concorde [ 38 Concorde | 36 Clean
| 200 | AGM 16 fooded | PcharAGM | PVX2500 | aicran | Moua
soalod AGM leadiacd sealodAGM | sesledAGM | OM-
ter Tivaayre”| 2 Viessmann | 72 50n Uty | Thermal W w 7
heatng | Gobi 4811, | Viosol 20 e teciors | Themomax | Thomomax |~ Solatron
tpate | ovacustod | wbos, 80gal| inegrate vacuatod | ovacuated | ovacuated
collectors, 80 |, 3x 3, storage, AC. | wih 120fhe | ubes, 80 ga. | tubes, 120 | twbe, 120
Lk AC | each | cireior | Milonia PV | storagetank; | ga storage, | gal.stoage
icuiaton ump | mocies, 250 | AC oruialor | ~PVaiect | - tan
ump. alTank | pur
Constniton | S S| Povstyone Eoomarmal | Payuretans | See ramng
s = Rt v~ .33, [ SiPs,walls = iPs, Sies, ain
odervalls, | 100t R0 | 30, coilng s « R0, | wal = R.35, | poysyrene,
g 740, floor coing caiing 108 R21
& oot =38 it cycnone s R40 | symote
nsuiaton 1 wood foorng
| == iatoruce | Camarar | Fadantfor | Ground | Radantsab | 4 ovacuaied
neating souce | heatpump | sourceheat s hoat wbes,
heatpump pump with pump with 30gaL.
energy adiant foor sorage
rocovery wi | |
ventiator
Soace Trantwo | Watersouce | Carerair | Yor 15%en | Ground | TranaXL | Fybnd: iqu
coolng DX | heatpump | sourcohoat | spitsystem | source e
spltsystom pump with heat pump camorwin
e Puron
recovery retigerant
b ie [ wausonr [ E e rondaredy | oo e | A
Cieam sdiarch




Innovative Solar Homes

512 350 350 2 N ]
WoPson | 30BPSolr | TZASEQD | GASEXW | B0BPSoar | TOASEWWD | TGASETH
P16 (1 formontong) azsepsoar [ BRars

BP.3160. Bp275

TSow [ 2TacsCi0 | ZTacsCio | ComeciPower| WS | ZTacaC0 | ATmeaCRO
Boost 3048 Gonter PSCS00|  Boost 3048
T T e Trace Tace Trace T
Swssie swios | swsség swesis | Swode | swicee | swaoe
TEOAN [ SO0 | TSN oA [ AR oA | 200

8y 8y 8V £ a8y 24V 2y
o | 0Concods | Rolefooded | 20Tromn | 20 Concordo | 16 MKBAAD | 76 Concorde

LibHfooded | PVX250L | leadacd | Li6Hfcoded | PVXG225 | scaledAGM | PVX2120
loaaca | sealodAGH load:acd | senled AGM soalod AGM

%[0 Soar | Frogese EJ SYeR T [ SAETET

x| ‘Oscitat | wbothomal | Themomax | ofSunkamh | plte colecior |  recaimed
evacuated | pae colector som ovacusted | absorber pg i plte
wbes, 40gal oal wbes | incustombult neat | colctors, 90
storagotank | siorage tank. verical | pump, 140a. | gal sorage,
collciors | storage tank pump
bacup
Sioasics, £ Sieolproab | Souh omst | 5P e
310 XPS foam | battnsuaton | walle= %0 _|irame, SP i, wals <719 | studs foam
et vaie Jhor & oot = R3] buit arouns 40 | nsaton,
A1 Airstram wala - R
e} raer ool = A70,
ouns
couplod ot
Thomomax | Figh oficency | Vistersowce | BIOadan | Gromasourcs | Paseva oy | Passie soar
focodai | hoatpump | heatpump | Hydro-Aiwin | hoatpump& o
heating unt Gomestchot | solar thormal conto, round
o
pump, radant
oor
Wb | Fogh oicency | Watorsource | BI0-Farant | Ground sourcs | Waterscurcs | ground sourcs
varabio spoed | hoatpump | heatpump | HydoAr | heatpump | hestpump | heatpump,
oat pu oo bty passive | hycronc v
convecing
valnce.
D e T B B e T e e
T-surbomo odu oducadab | odumsoar | fohieg | vignaedu
Jsotardocatnion | docatnion

Home Power #94 + Aprl/ May 2003

43




Innovative Solar Homes

g

|
:

Warmbosrd, nc. 8035 Sie. 41-A, Aplos, CA 95008

atthe Univrsity of Colorado, Boulder, 838 19t St
Bouider, CO 80302 +303-443-0080
yowtdall@colorado odu

Info @warmboard.com + i warmboard com

KalvllCorp, PO Box 237, Manchester,
13105 + 800-256-9777 or 603-627-3861

‘angineering studont a the Universiy of Maryiand,

‘Cotege Paik, 4230 Knox Rd. #1313, College Park, MD  Sewll Tansucant Systems & duein o Buler

i, PO Box 629, Terrl, TX 75160 + 500-256.7541

Solar Decathlon, Richard King, U
‘Aerogel buiding matarias

S0 *A Race Worth Runing' n HPSS, page 8

o}
Natonal Renewable Energy Laboratory, 1617 Cole :

B Golden CO 001 06384510 l

Now Shipping...
THE NEW $-530

«530 AH (100 hour rate),
] 400 AH (20 hour rate)
« Same physical dimensions

as our 5-460
+ 1,300 plus cycles at 50% DOD
+ Available wet or dry charged
« 7 year warranty

800-681-991
sales@rollsbattery.com

ichard ing @ e6.doe.gov + ww solrdecathion org

The Home Depol, 2455 Paces Favvy Foad, Ataria, G
S0+ 8004303670 or 77043082
e homedepot

e American ntu of Aciocts (. 1735 New
York Ave., NW, Washingion, DC 20006 + 800-242-3837
Bies el kbiat soptimpiped

f—

Ginll

Looking ¢op more
Capacity)

Battery Engineering
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