SOLARENERGY
Here Yesterday Gone Today

olar energy wasa popular

subject 10 yearsago when the

federal governmentwas
pumping millionsd dollarsin
researchand demonstrations. Solar
energy wasa popular subject because
it wasabout the only energy resource
that the publiccould raly behind in
responseto il and gasshortagesand
embargoes.

Mog everyonewho remembers
the1973 Arab oil embargoand the
crissin 1981 will agree that another
shortageand priceflare-upisemi-
nentin thenext10years. Today's low
pricesand abundant sources have
dealt anear death blow to thefledg-
ling solar industry which had its
beginningsin themid-1970s. The
genera publichaslost ameasured
motivation for such aternatives. Pru-
dent businessdecisionsbasedon
short-term paybacks (threeto five
years) often prevent individual sand
businessesfrom implementing alter-
nativeenergy strategieswhich will,
in time, be commonplace.

M odem day applicationsd solar
energyinlowacanbefoundin early
agricultural buildings. Farmersin the
early 1900sconstructed many d their
livestock buildingswith theaxisrun-
ning east and west. The openingsfor
livestock wereon the south side.
They wereusing thebasic principles
d passivesolar energy. Theseearly
farmersrelied on wood or corncobs
toadd hest to their buildingsor keep
their livestock waterersfrom freez-
ing. Then cameinnovativedevices
designed to ease thefarmer's work-
load. Propanefurnacesand electric
livestock water heaterscamealong.
Propaneand dectricity wereinex-
pensiveso thefarmer latched onto
theseenergy sources. Farmers
becameless concerned about proper
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orientationd buildings— they could
just putinalarger furnace.

Thelifed abundant and inexpen-
siveenergy continued until the Arab
oil embargod 1973jolted usback to
reality We began toredlizethat
foreigndependencefor energy was
catastrophicand foss| fuel swere not
aninfinitesourced energy. Prices
increased dramatically.We became
moreenergy conscious. We added
insulationto our homesand began to
look for alternativeenergy sources.

Reactingto the Araboil embargo,
thefederal governmentcreated the
Federa Energy Administrationin the
sameyear. Thenamewaslater
changed tothe U.S. Energy Research
and Development Administration
(ERDA),and eventualy theU S
Departmentd Energy (DOE). The
followingyesar, thelowa L egidature
createdthe lowa Energy Policy
Council (EPC),which becamethe
Energy Bureau d thelowa Depart-
ment d Natural Resourcesin 1936.
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lowa, longwiththerest o the
nation, beganitsearly infatuation
with solar energy with what iscaled
"activesolar technology.” Thesesys-
temsrely on moving partssuch as
pumps, valvesandfans, and are
packaged systemsthat areattached
toabuildingto heat air or water.

Scattergood School in West Branch,
lowa, wasoned R early "active'
solar demonstration projectsaround
the nation funded by ERDA in 1976.
The school received $85,000 toingtall
a2,500-sguare-foot activesolar air
collector systemon their new schonl —
building. The system used 65tons
washed river rock for heat storage.
Thesystemisdill in operation today

In 1977, the Longfellow School in
Marion, lowa, received morethan
$220,000 infederal dollarstoinstall a
5,000-square-foot activesolar liquid
spaceand water heatingsystem. The
systemwassupposed to provide74
percent d the school's heating
requirements, but was poorly
designed and experiencedtremen-
douseffidency lossesin thetransfer-
ringd solar heat tostorage. The
system wasdismantledin 1984 and
the partssold to enterprising
individuals.

Thelowa Legidatureappropriated
$200,000in1977for theinstallationd
a high temperatureconcentrating col-
lector systemat the Capitol Complex.
The2,000-square-foot systemwas
designed to deliver steam to the com-
plex's heatingand absorptionchilling
system. Plansweremadetoingall an
additional 2,000 squarefeet d collec-
torsin1979. Theexperimental sys-
tem wasnever ableto maintainits
caibrationtofocusthesun's energ
and wasdismantledand soldin 1S

Individual homeownersat this
time wereexperimenting with do-it-



4 4| The Laurent Hodges” homein Ames, designed by Dave Block, islowa's first passive solar house.

yoursdlf solar space heaters. They
found plansin popular magazines
and purchased materialsto build the
collectorsthemselves. These''room
heaters' were quite primitivebut
often worked well enough to heat an
averageroom whilethe sun was
shining. Many however, weredis-
covered tolose asmuch energy as
they gained through reversether-
mosiphoning when the sun went
down.

A group d lowansinterestedin
the promotiond solar energy metin
March 1978 at DesMoinesArea
Community Collegeand started the
lowaSolar Energy Association.
Membershipgrew toahighd 271in
1981. Theorganization hassince
changed itsname to the lowa Asoci-
ationfor Energy Efficiency to more
accurately reflect itscurrent direc-
tion. It currently hasaround 50
members.

In March 1978 1owa Governor
Raobert D. Ray signeda proclamation

aring Sun Day May 3,1978, an
al day in thestate. Hisproclama-
called solar energy "'the most
abundant and least pollutingenergy

sourceimmediatel y adaptableto
meet lowas energy needs.” At the
signingd the proclamation, the gov-
ernor wasgiven a* Solar Energy
Today" t-shirt and treated with
cookiesbaked inasolar oven.

In 1978 thefedera government
established solar tax credits. Home-
ownerspurchasingsolar energy
equipment could receiveatax credit
o 40 percentd the cost, up to $4,000
df their federal incometax. These
creditsgaveatremendousboost to
thefledgling solar industry. Thefirst
companieswere reputablebusi-
nessesdedi cated to the advancement
d solar'energy. But, it wasn't long
until solar companiesbegan sprout-
ing up everywhere. Unfortunately
for thisnew industry, many entrepre-
neurswith littleor no backgroundin
thefundamentalsd solar energy
began selling systemsbased on
unfounded claimssuch as, " This4x8
collector will cut your heatinghill in
half." It didn't seem to matter what
the heatingload d the housewas.

Activesolar systemswere plagued
withamyriad d problems. Ealy sys-
temsoften had large, elaboratestor-

agesystems. Pumpsand fanswould
break down, liauid svstemswould
air lock, and plumibing would lesk.
Theseearly systemsweresimply not
designed to handlethe severetem-
peratureswingsthat caused exces-
siveexpansion and contraction.

Theexyeriencesand frustrations
encounteredin theseearly "active”
yearscaused thesolar advocateto
takeastep back and apply amore
smpligticand reliable method for
capturingthe sun's energy. Thus the
conceptsd passivesolar design
becamepopular. It made sense to
design new buildingstoact asthe
solar "' collector” and install additional
mass, such asconcrete, to absorb the
solar heat collected during the day
and release the heat to the spaceat
night.

lowas first passivesolar house
was builtin Amesin 1979. The house
wasdesigned by Dave Blodk, an
architecture professor a lowa State
University, for the Laurent Hodges
family Hodgesisa physics professor
at lowaStateand an energy specidist
with the Energy ExtensionService.
Thewholesouth faced the homeis
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Project Passive —
home (top)in
Emmetsburg, wasdesigned by Dave
Block and included several typesd
passivesolar systems. At Scattergood
Schoal (above)in West Branch, the
air activesolar systemisstill being
used today.
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glass, butamovable
insulationsystemwas
designed toinsulate
theglassat night. The
home has been thor-
oughly monitored
and haslived uptoits
expectationd 80 per-
cent d itsheat sup-
plied by the passive
solar system.
Peoplewereal so
experimentingwith
earth-sheltered
(underground)
homesduring this
time, These homes
appeared o work
well when oriented
toward thesouth, but
theapplicationswere

limited as people felt uncomfortable
withwindowson only onesided

the houseand zoning regulations
limited their constructionin subur-
ban neighborhoods.

INn1979 thelowa Solar Officecom-
missionedthedesignd lowa Project
Passve, a passvedesignforahome
tobebuilt by lowas buildingtrade
curriculumsat areacommunity col-
leges. Thehomewasdesigned by
DaveB ock and included several
typesd passivesolarsystems: a
direct gainsystemthat alowed sun-
light to enter directlyinto the home,
asunspace, or separateroom

designedto collect solar hesat, and a
thermal storagewa| or trombe wal;
which had glassinfrontd al2-inc,
concretewall. The therma storage
wall would absorbthesolar energy
duringtheday and releaseitintothe
houseat night. Four d the homes
werebuilt by area community college
buildingtrade programs. The
design has performed very well and
served to dramaticaly demonstrate
theconceptsd passivesolar energy.
However, themodem design
receivedacool receptionin thelowa
home market.

lowds first " envel opehome'” was
built near Conradin 1979. The home
wasdesigned by LeePorter Butler o
Cdifornia. Theenvel opeconcept
usesasun spaceaongtheentire
south facaded thehouse. It hasa
double back walbwhich alloses solar
heated air to circulate (thermosiphon)
from thesun spacethrough theattic
d thehome, down between the back
walls, throughacrawl space under
the house, and back to thesun space.
Itisessentiallya housewithina
house. Thesystem appearstowork
wdl inlowa, but there has been cd”
troversy over how it works. Some
recent studies haveshown that sh™

ting df theair circulation hasactualy '

increased the performance. Theextra
cost d buildingtwoshellsisitsmajor
drawback.

Duringthistime, it wasbecoming
evident that passivesolar worked
best when combined withenergy .
conservation. Kirkwood Community
Collegein Cedar Rapidsreceiveda
grant from Mid-AmericaSolar
Energy Complex to designand build
apassivesolar homein thecollege
vocetiond-technica construction
program. Itsappearancewasquite

_conventiona but used double2x4

constructionincombinationwith ~—  ~

moderatesouth glass. The “superin-
sulated" homewasbor ninlowa
During theearly 1980sthesuperin-
sulated concept began taking over.
Thedaysd theexatic passivesolar
home with 500 squarefeet or mored
south windowswere passing. People
wanted moreconventiona-looking
homes. Superinsulatedhomes could
be builtinany styleand could incor-
poratemoderateamountsd soutt
glasswithout havingtoingtal larc
amountsd’ mass. Homeswith12-
and up to16-inchwallswerebeing
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{lt. Somed thebuilderswere
teeing annual heatingcostsd
than $100, and in onecase, $50
per year. Thehomes have performed
asexpected.

These passivesolar, earth-shel-
tered, envelopeand superinsul ated
homeswere being built by asmall
percentaged lowabuilderson the
leadingedged technology. Thecon-
ventional builderin lowaduringths
timewasstill buildinghomeslike
they alwayshad, with 2x4 construc-
tion, R-30in theatticsand no bes=-
ment insulation. Many aredtill being
built that way today

Duetostableand relativelylow
energy prices, today's energy effi-
cient builder has backed df some
from the“superinsulated” concepts
d themid-1980s. Today the normin
theenergy efficient communityisto
built tight, well-insulatedhomes
withmoderatesouth glass. Instead of
the$50-$100 per year codts, were
seeing $150-$200. Instead o double
2x4 congtruction, we're seeing 2x6
construction. If more passivesolaris
desired thanjust concentrating the

bcdows on the south, asun space is

o,
& haver un thegamut. W= have
experimentedwith the exatic, the
glamorousand returnedtothesim-
ple Energy efficient construction
based on smple conservation tech-
niquesis provingto bethemost cost
effective, practica and marketable.

IN1985thefederal resdential solar
tax credit ended. Thefew activesolar
companiesremaining, soon closed
their doorsor changed their market
direction. Today thereareonly afew
companiesin lowadtill involvedin
activesolar energy. Most o their
businessinvolves servicing systems.

Solar energy hashad itsproblems
inlowa, asin the nation. Many of the
large activesolar systemshavebeen
scrapped, but theexperiences
Jearned will allow thesolar advocates
and technol ogiststo approach the
mext energy crisis with more
pragmeatism.

Passvesolar systemshave faired
better. There have been afew prob-
lems with oversizing south glass
without designing in enough mass so

shouse overheats during the day
cools off fast at night, But, owver

s prassive solar = much simpler
than sctive solar and hag ey
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mechanica problems. We have
proved that with proper design, pas-
sivesolar worksvery well in lowa
What about thefuture? Passive
solar will continue to be used regu-
larly. With higher energy prices,
activesolar energy systemsmay
again re-emerge. Thered futured
solar energy probably lieswith
photovoltaicsor solar celswhich
generatedectricity directly from sun-
light. Their costisstill too highfor
general use, butincreasesin produc-
tion efficiencieswwill soon make them
applicablefor agrowing number of
electrical devicesand applications.
All our experimentsin the past,
successesand failures, haveshown

The Ralpl Goebel lome in
Anres (lefl), designed by
Dy Stouenson, 1% an evam-
Pl of an “srvelope” Rome,
Bob Pecka's honwe (Beloze)
in Fort Dodge is an exan-
ple of a liguid active solar
systewm.

usthat solar energy isstill avery
viableenergy resourcefor lowa
Stable pricesfor conventional energy
currently cloud thefuturefor solar
energy. But many o usknow and
redlizethat future priceshockswill
clear our vision.

Randy Martinisan engrgyspecialist B
located in Des Moines.
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