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| Dependable Electricity

Comes from the Sun!
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leading manufacturers of photovoltaic panels and systems with over 12.000
applications worldwide. ' '- -

If'you are interested in being qualified as a dealer fo supply photovoltaic
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Waorkers install four of the 64 PV pancls which
will form the south roof of “Future [, Georgia
Power's privately funded experimental home in
Roswell, Georgia. The photovoltaie system for
Future | consists of sixty-four 62 watt panels,
cach 252 in. by 4 fi.. produced by SOLEC In-
ternational Ine. of Hawthorne, California. The
peak power rating of the 544 sq. (L armay is 4.1
kw. The PV panels are mounted directly on ralt

ers, 28 inches on center, and . perform double
duty ay the south rool. This phato s courtesy of
Sibly + Scedorf, the architectural firm which

designed the home.

'
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Rubbed Wrong Way Oyr
MPG Ad . '
Your issue (#58) is great in many
ways. [ learned a lot. |

But. . .the page 46 ad, re Oldsmo—
bile with 78 mpg, certainly rubs me
the wrong way. This is such a classic
field for swindles: Did you look into
the matter carefully and really satisfy
yourself that a typical 1977 Oldsmo-
bile could be converted, by a typical
fellow with hand tools, to getting 78

" mpg by installing $20.00 worth of new

arts? The quality of ads in your peri-
p? q y

odical has been high and I am sure you
yourself‘ want it to stay that way!

Car makers are competing terrifi-
cably, these days. to provide good
mileage. They go to great expense to
eek out | more mpg. Yet this fellow in

the product did have a 30 day money
back guarantee, which we require of
mail order advertisers. JLC agreed to
forward the names of some customers,
as requested. However, uas the final
deadline for the issue appmu(lwd the
names had not arrived. A phone call to
JLC was made and verbal assurance
way given that the names would be
forthcomylg They have still not ar-
rived andtawe will not run this ad ugain
until the names have been received.
Generally, we have more subile

Jjltdgements to make concerning ads. -

For example, the wind industrv has-vet

" to adopt standards, and so some com-

panies can claim owtputs that are opti-
mistic, but still below theoretical lev-
els.

Clearlty, the industry must adopt

“You really are to be complimented on your
work in the alternate energy field.
Dissemination of the latest up-to-date
information and news of the latest innovations
are the key elements of our future energy

RN

Don’'t Miss An Issue

, I've received my missed issue and'the -

latest issue arrived at our new address
yesterday. Your quick, personal re-
sponse is refreshing.

Missing an issuec made me realize
how great the void would be if ya'll
weren't around. There's simply no pe-
riodical around that covers the entire
renewable energy ficld as-well as ya'll
do. Hope ya'll can keep ‘the owner/,
builder experiences and how-to arti-
cles in every issue. lsenjoy: them im-
mensely, not to .mention the prdctical
help I've got -ffom them. Keepup-the.
godd work. . h
' Micheal Gibbs

' Ranbournc, Alabama
PV Siting
I've been working with photovoltaics
. for some time and would like to share
‘some l.nm;:hts on the subject. A solar
panel is a very special source: the out-,
put voltage rides up 1o alinost the rated
voltage with no appreciable decreise

in current.,

This means that with a 165

plcture .

Noel E. Kirkby
Cave Cre€k, AZ

‘Manchester, NH would have us be-
lieve that, for a mere $20.00, the com-
panies could up their mileage by 20 or
40 mpg or so! Who can belicve this?
Bill Shurclift
Cambridge, Mass
Fd's Note: Bill's letter is representa-
tive of several which we received from
readers with serious misgivings con-
cerning the JLC carburetor ad which
appedrd on page 46 of ASE K58,
When we agreed to run the ad in
question, it was based on two condi
tions. Editor Larry Stoiaken requested
the names of at least 10 customery of

the product sso that he could contact

them directly and receive more infon
mation on the system. Alsa, Adverin
ing Director Abby Maricr noted fha

2 Alternative Sources of Innvi’;:\”vﬂ

some standards. - ’ o
As for the fuel economy of automao
biles, one should keep an-open mind ay
1o what is attainable. Granted ity un
likelv that a single device will achieve
incredible results, but there o theos

retieal roadblock 1o l»/u/:/mv antonm
biles which vet fuel economtes of 7570

100 mpg. Ddeed, atdeor Michael Ver?
Meulen, writing e the Jangar v, =198
tsse of The Atlanoe,”
Motors antd Fond evecves who stage
just that fhe proddem, Togever, as
Detront sees iy the prolubitive cost
of vetondine fou the radically differgne

ddesceny o el of the foct that con

smters e -crrentiy buveng lesy fuel
efftorent qomolides '
. Donald Marier

iotes Gieneral

volt pancl and a 12 volt buttery (137
volts naxamum), you van allord
dipp over 2 volts in hing h)\j with vir

tually no deciease n petformance. !
You can, for example, send 4 amps
throtgh 200 feet ot #1.) ware. The nor-
mal crdeon for wire size calealation
stply do not apply. True, i the cells
pet ot the tted voltage drops, but in

hot wanther you osually have more
: N o
power thun you use anyway.

As Top the diode, the night leakage
current without a diode in the panels
I've measured hay never been "more
than a lew milliamps. More important
i the fuet that a .7-volt diode drop is
cqmv.ﬂcm to 60 feet of #12 wire
(again at 4 amps). If you need the dis-
tnce and do leave the diode out, mea-
sure the night leakage on your panel
just to be sure. ’

Why put the panel so far from the
battery? Truly ‘good sites can be"hard

to find. Remember that a shadow on




N

“one cell reduces the output current al- -

most as much as if the whole~panel
. were shaded. If the shadow of so muct
as a flagpole reaches your panel, you
-shpuld be looking for a new site.
Ed Colaianni
Ukiah, CA

’

PV Controversy

Many of us in the day-to-day business
of selling and servicing photovoltaic
panéls were disturbed by a recent arti-
¢le you published, **A Comparison of
Residential Photovoltaics'® (ASE
#56). that presented a biased and spec-
ulative view of today's products. It hus
donL us and your re readers a grave dis-
service.

" The essay, by DdVld Katz dnd Pam
Wellish, purported to review pros and
cons of three brands of photovoltaic
modules.. The reader was led to believe
he or she could weigh the features and
benefits of gach module type to make a
more-cnlightened purchasing décision.
Duely. good and- bad features of the

o

editorial

ARCO und Solarex panels were pre-
sented. Then the Pholowatt panel was
described in. glowing terms with, o
and behold, no negative qualities.

An advertisement appeared in front
of-thie article, indicating that Mr. Kalz
wis mtmduun;: Photowatt modules.
He is, in fact, a Photosvatt distributor
who ne longer actively promotes com-
petitor's products. That he has a vested
interest in-his own product line suc-
ceeding is quite clear,

Mr. Katz further claims that he and
his dssociates have,  in three: years,
sold over 2,000 modules "and found
Photowatt’s to be the most rehdble
panel available.

Isn’t he perhaps being a little over-
enthusiastic about the product he now
distributes? He's gained most of his
field-experience using ARCO and So-
larex products. The Photowatt panels

haven't been arourd long enough to.

invite fair comparisons. Indeed Mr.

Katz states just that by letfing us kN

towards the end of the artlcle that his =
experience-with-them s linfited. How
then can he claim that they are *‘the
most reliable panel available” (A
clear contradiction)

The article also insinuate§ that Pho-
towatt has a full 5 year warranty which
is completely untrue. Check their liter-.
ature. [ have personally quened Photo--
watt on their warranty provisions and
had this confirmed by them. Their
warranty is 2 years to Arco's 5, except :
under special md@'ldual compe!mve
circumstances where they must. in-
crease it in order to guarantee a shle.

Fmally, Mr. Katz attributes certain
opmlons to the Jet Propulsion Labora-
tory..He should quote such sources di
rectly, if hé can. I have personall

been upable to find any publish
resultss of  the prcllmnmry findin
Khowmg a. “‘5\(0 30% loss of powe
related - to module discoloration,
any cvent, it is scientifically irres
sible to quote and use prelim

Photovoltaics:wi ey 5 oo cheap

Donald Marier s
“Where can [ buy those photovoltaic
panels for 50 cents a wart?"’

Lreccived just such an inquiry a few’

days ago and I had to sit back and
think, *Where have I heardl all this be-
fore?”” Ah yes, it was back in tha fifth
grade when my teacher told me and
my classmates that clutnuty from nu-
clear power plants-was going.to be so
cheap that it would be difficult to even
meter its use. e

It is time 10 back’off tmm nvuly op-
timistic PV price prédictions. Anyone
can sell the future. -Forwnately, as
David-Copperficld, Sam Vanderhoof,
Laurence Jennings and Paul -Muy-
cock—alt very involved in the PV
ficld—point out in this issue of ASE

Magazine, predictions of the dramatic-

“s

price reductions. **just around the cor-
ner’ are being toned down. The word
1\ ;qulln;_, out that there will be steady
PII(. declines as the technology
‘improves—not the sudden break-
throughs which consumers were heing
built up for.

Then there is the question of total
system costs. Even il module pmc
drop to the more realistic range of2 o
4 dollars per peak watt by 1990, a lim-

&7 . e

' "
iting factor will be the cost of batter-
ies, inveriers, controls,
hardware. These are already rclutivcly
mature téchnologies which are not
likely to undergo dramatic decrease jn
wprice: If anything., they'will increase in

cost with inflation. Furthermqre, retail )

costs will not nucxx.u'lly fall as fast as
production costs, since as the market
cxpands, distribution costs will proba-

bly increase. The uncertainty of the fu-

ture of tax credits is also to be consid-
cred. As Layrence Jenning points out
in his article in lhls issue: Ay pur-

chasing all of tie hvhrid svstem com- -

= ponents with a small guantity of photo-
voltaics, you will be able 1o lock n
today s loswer prices und be-eligible for
the extremely attractive federal tax
credits before they go the wav of the

two dollar bill. As the price per peak

watt of photovoltaics diops, you can
slowly add to your energy portfo-
lio. . ."

A good approach to u)sl reduction
then is through efficient sygem design
and, where possible,

tion isstill, and will continue to be, the
best policy? Larry JLnnmgs and i

and other

- good example being the inverter,

minimnuzing ¢n-. .
crgy demands to start with, Conserva-*

T

“Cullen discuss one aspect of system ™
design in this issue. There is still much
room for development in this area, a

which is constantly, being redesigned
for improvements, as more and more
companics enter. the field.. Load de-
mand controllers ng computers,
such as in Georgia Power's Future 1
home, or computer-like circuits areg
justbeginning to be cxplored. New en-
crgy clficient water pumps, refrigera-
tors, and-other appliances are now be-
“ing introduged on a regular basis. AU
these dev nents taken tobuhu—
steady PV price xuluumns lmprovcd -
systeni i ns, and the (.l(.V(.l()pm(.nl
ol more efficient appliances—are help-
ing 1o make photovoltaics a growing -
Wd increasingly attractive industry.

e material 1o contribute ar would like -
eriise in future dssues, the enative 1983
leappears “helow. sAuthor-manuscripes
Ivertising space reservations aredue the

i of the month, 3 monthy preceding the cover

1e:- : e :

1/ °Winid Power (May/June)

#62/ Passive Cooling (July/August)

#63/ Wood/Biotuels (Sept/Oct)

#od/ Wind/I/’Imlnv(xll;liﬁ (Nov/Dec)

s
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findings before they are comprehen-
sive and finalized. JPL doesg’t do it.)
Mr. Katz also fuils to tell the reader
that Arco has changed it's laminate de-
sign Toeitigate thiss dosmetic effect.
Since that Time, 1 have not seen or
Cheard of iny mmluk (h\u)l()mlmn oc-
curring. Nor have 1 ever been able to
measure ANY power loss in théolder
style” modules that have experienced
“discoloration. It is alse instructive to
tote that Photowatt uses almost identi-
ccal materials in the construction of
their modules. - ¢

Now make no mistake about it, the
firny for which 1 work is Solar Electric
Specialties Co., a fully factory autho-
rized distributor for Arco Solar Inc.
Mr. Katz, as a Photowatt distributor, is
~ clearly our competitor. I don’t quzlrrcl
. the ostensible goal “of his article: t
help people compare  today’s sol.u
electric products. But, the Katz article”
fails 1o do this. He tells the reader
what’s bad about competitor’s prod- -
ucts, and leaves Photowatt smelling
like a rose.-

My own opmlon as a product re-
searcher and engineer, is that both
Photowatt and Arco manufacture &x--
cellent products. 1 say let them com--
pete on their own merits—out in the

field-——nog in the pages of a carctully -

written picee of sales Titerature which
“claims to be an objective article. -

My main u)mplnml howevet, lies
with this magazine. “That . merchants
* will tend to unobjectively evaluate
. competitor products -while endorsing
their-own is not unusual. However, it
is. your special responsibility as an ed-
‘ucational magazine to guarantee the
objectivity and factual content of the
material you print. Otherwise why
print it?

Most of the time | thmk you do-more

than an excellent job. But the Katz ar- _

‘ticle is a damaging exception. Expect-
- ing the cat to watch the canary usually
is. That's why we have agencies like
JPL. Why not submit such articles to
industry peer_review before printing
them, Twould’ urge you to do the same
with this letter. e

| Laurence Jennings

‘a

Product-Research and Development”

!

Solar I:Icu.ng Specialties Co.
Wl”l[h, CA

Katz and Wellish Respond

We would like to thank Mr. Jennings‘

for extending us the opportunity to re-
spond to his’letter.
We do not believe Mr. Jennings read

A lot ofvalué for yOu'r money.' S

ARCO Solar Remote Home

Power Systems.

Today. it is possible to provide even the mast

1solated homes with a reliable source of
electrichl powey

ARCO Solar photovoltaic systems can power most
12-volt appliances. such as radios, T.V.s. two-way
radios. water_pumps. small refrigerators or many
other items WitH a simple AC inverter, they can also

be used 1o run numerous small electric tools
and equipment

The heart of any photovoltaic power syslem

module ARCO Salar modules are.lightweight,

rugged and specially (-nqmnvrr\d to give you
Maximim power using minimum space

ALBAN OFFERS A FULL LINE OF ACCESSORIES FOR

SOLAR POWER SYSTEMS.

VLN
A4

ARCO Solar

Photovoltaic Products
a

For More Information &

Name of Nearest Dealer:
CALL COLLECT
(301) 355-6700

is the

1401 Cherry Hill Rd.
Baltimore, MD. 21225
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.his panel is

[

our article: with an open nmind, He
thinks our article congludes that Pho-
towatt p: m.ls are’the best available
pancls and, thai. the Arco and Solarex
pdncl.s are no good. This is cnlnruly_m—
correct. In the very beginning of the
article we state, “*All of these compa-
nics make exXcellent products. .. As ~
a matter of fact,
read our article and then selected So—
larex panels. Nowhere in the article is.
the Photowatt described as ‘*the most
reliable panel dvqllable

Mr. Jennings claims the Photowatt
panel was described in ‘‘glowing
terms’” and with no negative qualities
Rereading - the article will prove' our -
description of the Photowatt panel- to
be objective and certainly not. glow-
ing. That our experience with the Pho-.
towatt panel was limited (at the time
the article was wxillun) by the rela-
tively short amouht of time we had
been selling it, was riost dcﬁmtg]y in-

tended to be a negative quality. If we -
had known of any other niegative qualx- .

ties, we would have included™ them, and
if Mr. Jennings knows of any, we
would be most interested in hearing’
about them. : ‘

We believe we gave Arco credit for
many posiive qualities (for example:
exceeding power outpiit rating, five
year warranty, pioneering home mar-
ket). In fact, we werd thanked by
Chafles Parker, Sales Manager of Arco,
Solar, Inc. It would not-be responsible
however, to leave out the. problems
we've repeatedly LI‘lLOUntLTLd, specifi-
cally the umly broken output termi-
nals and the Lnup\u]ant discoloration.
When a customer comes in to ask why’
“‘rusting’" (and. this hap-
pens fairly often), is it enough to an-
swer that Arco doesn’t believe this will
cause un_y_pmblcm? Of course, there

“are no published results of JPL’s pre-

liminary findings; and we stated in the

article that the final results won't be

known until 'mid 1983. Because the
studies are being paid for by the manu-
facturers, it was difficult to get infor- -
mation from JPL. 'We did finally talk
o a errLsannvc who furnished us
with the information we used in the ar-

Aicle and who dld not_want -to be

guoted by name. We are happy. to hear
that Areo hays changed:it’s lamination:

“design and “sincerely -hope ‘this -will

solve the discoloration problem.
A posslbln, reason Mr, Jennings has:

- not been abld 1o measure power loss in *

. madules with discoloration is because

these pancls have beep in-use less than
lhrLL years, compared to the auclér-

some people have

G

N

»
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. ated 10 1o 20 year equivalent modules
* used in the JPL testing. \
used inthe construction of Photowatt

and. Arco pancls midy appear to be:

identical, -but there is a difference be-
tween nickel and silver metalization

- “and the way it reacts wnh the PVB en- -

7

capsulant.

As we stated in the article, Arco’s 5
year warranty has forced Photowatt, as
well as Solarex, to extend their 2 year
warranties, Consequently, every Pho-
towatt ML5010 and ML7010 panel we

*+ sell carries a5 year warranty.

We-sell photovoltaic panels. We do
not own stock in Photowatt and do not
have a vested interest in their com-
pany. We do have a vested -interest in
selling high quality solar panels at rea-
sonable prices. We now carry photo-
voltaics produced by three companies:
LARCO Solar Inc., Photowatt Interna-
tional Inc., and Solarex Corp. Mr. Jen-
nings sells only Arco panels. If any-
thing, we are far less tied to Photowatt
than he is to Arco. .

We strongly objcct to our article be-
-mg described as -a “‘carefully written

piece of sales literature™
claimed the article to be complétely
“‘objective’’. It was written based on
~ our experience with selling solar pan-

The nigterials

. We never-

There S sumplv no pe

the entire crenewable en

dO !

/ "
o

Mlcheal Gibbs
Ranbourne Alabama

gls over the last three years and was

clearly labeled as such. Mr. Jennjngs
calls for letting the various solar panels
compete on their own merits, outgg%

the field. We couldn’t agree more, a
that is exactly what we stated in the

last sentence of our article. (-
' David Kafz

Pam Wellish

Altcrnauvc Energy Enginecring
Redway, CA

'

v

Painting Our Future .
Energy Picture -

We recently received ASE #56—

another excellent issue! Qur firm
works entirely with photovoltaic en-
ergy systems, so we especially en-

Joyed the article by David Katz on’
comparisons 6f PV equipment. A very -

-available products.

~.Catalog is available for $1 and in-

objective. and Foncise summary of
Our 16 page, Planning Booklet dnd

cludes farmore information than prod- -
uct literature. It features a resource list
that we feel is- genuinely helpful and
that, by the way, inciudes ASE asone
of only three magazines we rccom- !
mend. ot ‘
“You really arc o be complimented -
on your work in the alternate energy
field. Dissemination of the latest up-
to-date’ information and news:of:the
latest innovations are the key elements . -
of our future energy picture,
Noel E. Kirkby, President
. Solur Electric Systems
. Box 1562

Cave Creek AZ 853?1

._\For gr:d-connectedﬁpawetv
- less than 50¢ per watt.

in fact, systems with rated capacities over 5
approach 25¢ per watt. Most other grid-conr
inverters cost more than twice as much
components yet do no more. Gemini b

“Inc. Istops in reliability, efficiency ar

. than 1000 In service worldwide. S|
kW, Three Phase to 1 MW. For photo

: mc:tlon or.call our
your system,

LI By
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Alternative Sources of Energy -

In your book Photovoltaics: Sunlight
to Electricity in One Step, (Brickhouse .

Publishing Co.), you stated\fhat photo-.

voltaics will be fully economic for

massive private use -beforea major
utility can:design, ‘purchase; and in-
stall its next nuclear reactor. Are you
still comfortable ‘with that prediction?
Paul Maycock ~

I think this is absolutely true with the
Sunbelt utilities, especially in Califor:
nia, where-the intervenor cycle ‘takes

Q

maybe an extra two years. I assume, -

and most people indicate, that it takes
twelve years from start to finish to

build a nuclear reactor. That means, if-

"we start with 1982, at least 1994 be-
fore one could come on line. I think
there’s -absolutely no doubt that PV
systems will be installed at-about two
dollars & watt, or two thousand dollars

\d kilowatt, with about a 22% capacity

factor by then, and, that comes out to

be economic with peaking power from
coal or nuclear in that kind of climate.
So I think the statement still holds. -

Alternative Sources of Energy

_The catch-22 on'photovoltaics seems
to be -that thosc people who are doing
their research and seriously consider-

ing a purchase, invariably come across

the information that within two to five
years the price of photovoltaics will

drop dramatically. Wilk it drop dramat-

dically if those same people then decide
to wait? In other words, will the larg-
est price reductions result from an ac-
celeraled rate of purchase or from
R&D that is unrelated to sales volumc’
Paul Maycock

A very interesting market related tech-

nical question. There has always been,
whenever there is a possibility of a fu-

ture reduced price, a certain group of -

people. who will wait. This was truc
when the calculators were coming
down .. .people bought calculators at
$500, a few of them, and then a bunch

of them bought them at $10.00. All of
us who have been- in the business of
doing market rescarch know that this ise

called price elasticity. And price ela-
Uuty is-precisly what relates to photo-
__voltaics. When phomvolldm are ten

“dollars @ W walt themarket js some- . _
~eaused Speople: to work hard toward dumnmhllu lnduslly Al lhclutn nt lhc

where between: 10 and 20 megawatts.
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~ And people will buy 10-20 megawatts.’
When PV is. down to five dollars a

watt, the market will be on the order of
100 mug,awms a year and at that time,

»a 100 megawatts will be sold. So this
idea that pcoplc are w‘ulmk, is correet, » 5 ~

“but there are enbugh of them at the . something that was of value to the na- :
present prices to pull in some cost re-  “tion. 1 think when we get (o our. next
ﬁuumn Now your second. point, lhg oil scrisis “those  goals could qunckly

1ix of market pull versus technology came back.

*ﬁ.velopmcnl I would say it's about - S - g
50750 right now. As we grow larger  Alternative Sources of Energy-
size factories to serve the larger.mar- It appears that' ARCO is currently in
ket, the cost reduction in economies of - - the lead as far as PV sales goes. Do
scale and automation and so on are. " you share this perception? Do you sce
about half of the cost reduction that oc-  any of the new entrants making a dra-
curs and the other half.comes ffom in- Smatic amove to take over the lead?
trinsically new_processes. So it's not * - Paul Maycock

. an ‘either or’, its some kind of combi-"A{ the nioment Solarex and Aru) are
nation of-both forces. “Now the third . thesteaders, and they are:likely to-re-
point in the market is when we get 10 muin so thmugh 1990, kthink the thing!
roughly two dollars @ watt. Then the — we-want to watch foris a new entrant,

market will easily be a thousand megi-+ * that's' very well capitalized, coming in
walts a year or more, on a worldwide - with 50 mlllmn dollars 'worth_of capi-
basis. 1 think those numbers; 10 mega- talization. T hat new eritrant could then
watts at 10 dollars, 100 megawatts at - take over the pack. That; however,

five dollars and a 1000 megawatts at 2. probably won't start to occur for an-
dollars plot a curve. 1 think that curve  other five years. We're still too small
has been rcldtlvcly well studied ‘by. = of a market !()l that kind ol risk.

those who do "market, rcsuqrch, like
myself. Obviously, it’s a Lrysml ball Al“‘""““"‘ ""Ur“" of E"”H’ '

forecast, ‘but so far it's come in pretty - - In that five year lmnuwork what do

close to- what we expected, , you see hdppcmnb’ How many. com-

pamu will get in the act?

: . Paul Maycock .
Do you see a new timetable for the re- Within that time Franie, you u)ukl cn-
duction of PV prices? vision a Texas lnslmmults nml\nu, a
Paul Maycock. P ~ bold move, or you could envision n
‘Eertainly. “1'm -now . Tofecasting . General Electrie making a bold maove,
mugﬂy two dollars (1982 dollars) a ~ but it will be after we're up around five
watt in 1990 as npposud tothe levels of © - hundred million dollars a year worth.
Seventy cents a watl in [986, The g 1.,00(! - of sales. At that point, one of these
news is that the market s much larger  larger outfits could say, ‘‘hey, we
at two dollars a watt than was everan-’ ought to mvegt a hundred million'dol- -
tcipated, People are aceepting pholo- _lars? and thcy Il be right in the middle
“voltaics much better théi we ever an- ol it. Thit’s what happens in big in-
tlup.llul and-so, at two dollurs a watl dustry. Welre going to have a prolifer-
4in 1990 1 am forec: sting about a billion -ation of 50 or so U, S. PV companjes
and a half dollar industry, So the news  “and it the big shakcout drop buck o 15

Allcrjmlivc Sourcqs of Energy

Sisn'tall that depressing. 1think the  orso aml welend up, as we become i

DOE goals served their purpose. They commadity, with the top four, like the

Iy



mu|ux pluuuu.n as with any
other commodity and we’ll settle in. |
would suspect that there’s a good prob-
ability that Arco and Solarex could be
onc of those four, or five.

-

£
Hve

Alternative Sources of Energy

Which PV technology do you see’win-
ning out econofnically in the short run
and the long run? ’

Paul Mdvcock

Well; “if _you're referring . to module,
technology. clearly its single Lpruysful
silicon-in-the next two to [hlLL YEUrs.
The Semix is coming up \Léﬁ/ quickly
and will be number two in year three,
clearly. And it will be silicon and

semix in the next Tive years as the,

dominant market technology. Ribbon

will stay at ten to tifteen percent, con- -
centrators will also be at about ten to

filteen percent five years off, and then,
the thing that will come night through
the pack, gaining roughly twenty five
to thirty percent of the world market in
1990 will be amorphous silicon. 1 can

sce no other materigl gaining ntuch:

more than 10 percent of tHe world mar-
ket by 1990, The new product is al-
wiys atva disadvantage.
have praven long term data, you don't
have proven liability data, and you get
some people who are doing it better
than others. You always have a reluc-
tance on the part ol the market to shift
from something they really believe in

cand understand, especially if it's con-
tinually decreasing in price. So it just”
takes time. Not that 2 wholly new non- P

silicon cell is not going to become a
reality, its just going to tuke a lot more
time thin some peaple think. The

headlines that say 60 cents a wall_for -

amorphous silicon, is just poppycock.
'S Just not going to happen onan in-
stantancous hasis; mayhe in 1990,

century, near- 2000, we’ll havefour or

You don't

Alternative Sources of Energy.

In ASE #58, ARCO representative Ar-
thur Rudin was quoted as saying that
the American PV manufacturers are at

least one year, and in some cases two

years, ahead of the Japanese in amor-

nhane ilicvesm tacnhnalasy Dl l
lJll\lLl\ \lll\«\“l l\lelll\Hllby [\LIUlll LIU"
mitted that the Jupanese will **give us
a run for our money™”’
fident that we’ll maintain our leader-
ship role. ‘Do you agree with this sce-
nario? Do youashare Rudin’s

‘confidence, especially -in hght of your

recent trip-to Japan?

Paul Maycock

If you divide technology into research.
in the laboratory, then I think his statg- -
ment is nearly correct, in thatthere are
some research teams in the U.S.
are ahcad of the Jupanese. . .whether
its six months, a year or two years, its
hard to know. So I think if you said
that technology identically equals re-
search in his statement, then he's cor-
rect. I «you said that technology equals

process technology, that.is, the ability®
to produce arcas with efficiency, lon-
gevity and some of the cost reductions

in-the physics of amorphous silicon;
think the Japancse are at least 18
months ahead of the U.S. There are no
U.S. firms in production whatsoever,
although there are some very high
quality U.S. rescarch teams. The only
difference [ see between the Japanese
research and the U.S. rescarch is that

the JdpdnL\L research is using prepra-

duction multi-chamber vgeuum qullp-
ment and the U.S. rescarch is still in
bell jars. So the Japanesé transfer‘their

research results into production much

guicker then the. U.S. does. The Japa-
nese are able to take the research
results at the University of Usaky, in
Dr. Hamakawa's lab, and then transfer

that to the industry, 1 believe, much

juicker then any other academic pro-
ram in the U.S. ,

Alternative Sources of Energy
What do you think of the governient
cuthacks?

. but he was con-,

that

Paul Maycock ~
Well, we can't do much dbOUl it. Mr.
Reagan has made his mark. The indus-

" -try has responded and moved ahead.

with their own risk capital. Although I
think that a larger Federal program is
in order, I just want (o keep it from go-
ing any smaller. As long as we have a
60 million dollar federal PV budget, 1
think we can go ahead and keep the
American industry strong.

When [ think about it, [ guess the (hmg
that bothers me more than anything

else is that whilé we are cutting the re-

necwables to hell, we are still increas-
ing the fission, fusion, and the breeder.
I just think that's an unbclleveably dif-
ficult pOlle to 5wallow

’

. Alternative Sources of Energy

I understand that you've got another
_book in_the wings on photovoltaics.
Can you givé us an update on that?
Paul Maycock

[ have two, well actually threc “We
have updated Photovoltacis: Sunlight

10 Electricity in One Step and the new ¥
version should be available this
March. We have just published a

monograph called America Chal:
lenged: Photovoltaics in Japan. That
book is now available fromi my com-
pany. Photovoltaic Energy Systems,
Inc., and costs $200 because of the
very limited market and the cosf of the
research—we've sold quite a few cop-
“les Lllrmdy The third book, and we ha-
“ven't picked with the p bllshert e ex-
act title, I'm, calling it PV Homes
Direcrory will’cover some 200 photo-
voltaic powered houses; mainly off the

grid, with pictures and descriptions of

what lhc'ownm like and dislike about
. Tiere will be at least one
«§slem dw.nbul in cvery state in the
uUs.

Paul Maycock fs currently the presi-

dent of Photovoliaic Energy Svstems,
Inc. (2401 Childs Lane, Alexandria,
VA 22308). He is a direcior of both the
Solar Energy. Industries Association
Tand-thes American Solar Energy Soci-
ery. Paul was the director of the De-
partment of Energy'’s Phojovoltaics
Division and before that
vears with Tevas Instruments in a se-

ries of positions involving high tech- -

nology product planning.
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Solar Power Corp. had a four panel display of

its compelmvely priced PV, ‘panel.

Information Shared Freely

SOLEC was dlsplaymg ils -rMew I:ghtwelghl

should -have ‘these panels ‘availablein - the
near fulure, The one drawback, al this point,

flexible’ banels, -which are’ offered in’ sizes
from 30 lo 66 watts. Independent Power Co. -

Finally L AlZ
Volt panel that

will ‘charge ALL:
your batteries
forunder $60.00

. 4.37 Watt
Photovoltait Battery
’ Charger

/$59.95

| Maximum output 175v.
-Amperage .
|1Size . o 5%”><10"'

250 mA

| » Space qual‘itr silicon cells
_ ; , is thal the warranly for the panels is only one o Annadized aluminum frame
Much of the information at this confer-. - year » Silicone encapsulation.

ence-was “‘high-tech”’, and we found _ tions, unless you knew almost as'much - e (Qne Elug universal cord

‘that we learned as much from’ talking 4 the speakers. There were, however, e Blocking diode

to people in their booths as in the - plcnt)'/ of ‘Qpportumllcs 1o ask simpler. * Charges NiCad and Gel Cel
larger meetings. The cngmcers were ' questions of the same people when . [patteries in comblnations up to
very apen and rescarch reports that had they were .t their. booths or durirg 12 volts. -
taken-as much as three years and hun- mini-sessions. In lhls less formal.cnvi- Cradles for AA C and D qells
dreds of thousands .of dollurs were — ronment, these same people would, 1 (4-8 at one tlme) available
shart.d freely; thus enabling peers to . \hdpp‘ly dise lhur pm s tor hours gseparately

save the dUpllCd[lOﬂ of research. The ~on L“d ~
mgre formal meetings covered sub- The next big PV conference we

ike cryStal defect problerns, sili- ~ know of will be at M.LT, in Cam-

con shect technology, surface effects - bridge,” Massachusetts, from March

_of high voltage silicon cells, and high ~ 24-26, 1983. Called “Photovoltaics:
efficiency approaches to PV technol- ~ From Rescarch to ‘Reality’’, the con-
“ogy. The format of these sessions  ference promises to be- omnu,d to the
made it al] but impgssible to ask ques- Ipractical aspeets of PV

1ertder diven /mm

INTEHNATIONAL SULAR
PRDDUCTS CURPUHATIUN
1105 W. Chape! Hill St.

~ Durham, N.C. 27701 UﬂSA, '
~ (919) 4896224 -

'BE ENERGY FREE IN 8 )

PHOTOCOMM INC

. YOUR PHOTOVOLTAIC SYSTEMS SPECIALIST

)
' AN ARCO £ FACTOHY AUTHORIZED’DISTHIBUTOR
PROVIDING:

*-SOLAR POWERED WATER PUMPING SYSTEMS :
1-100 gal/min.FOR LIVESTOCK WATERING, CROP IHRIGATION ETC

* REVOLUTIONARY.SOLAR POWERED ADIABATIC AIR CONDITIONER
+ COMPLETE REMOTE HOME POWER SYSTEMS
* FULL BALANCE OF PV. SYSTEMS AND COMPONENTS: :
» CUSTOM DESIGNS FOR STAND ALONE AND COGENERATION SYSTEMS'

ARGO Solar Inc A ;

: ,‘CALL ABOUT:QOUR EDUCATIONAL SCHOOLS AND SEMINARS OR SEND
FOR OUR COMF’LETE CATALOG | $500) .

BEMENERGY Y

PTAY B ast 0t ent HLag
Scaltsdile Arsona 85260
602 4948-8003

PHOTOCOMM

IN( ()HP()HAH 1)

V”V‘G()/Altpj,rnu'ti\:e 'S(iljrcés of,‘Ehergy"’_ '
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Starting Out:

’ . e K Mwe To
Do Your Research First

s i s

Practical Photovoltaics:
Elecrricity from Solar Cells
Richard Komp

Aatec Publications

PO Box 7119 _

Ann Arbor, ML 48107

$14.95 200 pp ‘

The Soldr Electric Home: A
Photovoltaics
Hove-To-Handbook
Joel Davidson and Richard l\()mp
Aatee Publications
PO Box 7119
Ann Arbor, MI 48107

" $10,00 150 PR

R P/mrumlzyux Sunli qhz 10"
' Huf//crm in One Step

Paul .- Maycock

Edward N. Stirewalt

Brick House l’uhllshm;, Co.

34 Essex Street
Andover, NA 01810~ :
$9.95 222pp .

Duuqnmq Smu// lemm/mlc
Power Svsmmx ,
(2nd Revised l’rm(i.ng) )
Monegon, Ltd™ k

4 Professional Dr., Suite 130
Gaithersberg, MD 20879

$10.00 29 PP

L Future of P/z()r(,)\()lr(zzc.\

FREE ELECTRI CI TY FR OM, UNL[ GH T/

~ Now there's a brand_figw, cxpanded
Latalog full of practical photo-voltaic
+|equipment and supplies, from

' Energy Sciences, the retgil sub--
sidiary of Solarex Coforaf '
tion, who pioneered solar’
electricity. In the new
SOLAR WONDER—
‘BOOK, you'll find
cells and panels
of all sizes, for t
all uses,
along with sys-
tems, » batteries,
lated apparatus, and Y
lots of scientific "devices
both practical and fun.

“To get your '
SOLAR WONDERBOOK, send
. $3 (refunded on first  $15 +

order) to:
ENERGY SCIENCES
832 Rockville Pike, Dept, 531 '
ROCleHG,,MD 20852

BN
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oM Germany,

)

- Solar El(:cmuf\' Ma/\mgf the
Sun Work for You .. -
Technical Staffof Mnne;,on L1
Monegon, LTD
4 Professional Drive, Suite H()
Gaithersburg, MD 20760
‘Sl’ 95 ’79pp I

F/eclm iy /1 on Sllll/li,’h[ 7hc'b

Christopher Flayin. *
Worldwatch Paper 5§

Worldwatch Institute

1776 Massachusetts Ave. NW

® W.lshm;,((m, DC ’()(H(v e

$2.00 63 pp :
Also uuu/u/)lu Jrom: ASE

Sun/u;/u to Electricity:
~Phorovoltaic 70(/111()/():;\' aml
Buu Prospects —
(2nd lu(h(luu) e

Joseph A Mcrrl;,,an

The MI'P Press
28.C .lrlc(on St. .
C .mllnl(l;,c" MA 02142
$19.95 215 pp

Manufacturers

ARCO Solar:Inc., 20554 /’/unumr VI,‘._ )
‘ Lhumuulh CA 913N, .
Chronar Corp.. PO Box 177; I’um-u/.m,'.g\'.l,' e
A08540. e
-‘ lml.ll). Ine,, 2703 \Immn
I\ 7\777
Free. Energy \\slum. lm i I’nu mnl Price
Strecrs, Holmes, Bet, 19043, :
Mabil Solar. Energy ‘Corp.;i/0 Iln/mr\ L
Waltham, "M A, 702254
Photon Power, Inc. /20 1 13 Founders B/n]
L Pasi® oINS 79900, s
l’hutmmll lu(ur(mluuml lm NG H /
CAempes AL 8328
Sh.up ECD \\\L\r, lac., /(l/\ Wese Maple l\zl

P

SanAng i, .

Sirmv (.. I'mmuh l(h 1) 800K, Mmmlz 1

Sitonex, e, 330 Come lm \1 Plagshureli

M) /")()I
Solarey lil])

1301 Piceard Dr . Rockdille,

ML) 20850, 50 Sl

S Solar Generators Singapore. Pty Lid.., 151

LoroneChuan

Solar Power Car
MADISOL

Sulur(hm m; e, 1?}‘ l/)/)];
MDD 2RI ;

Hul.null lntcrn.llmn.ll n 0. Ho

v 85062

SOLEC lllltllh\ll()n-l'
I/:lu(/m/m' () i 90250),

L20 Lulml er thum.,}v

\l)n'r Spring,




Distribﬁtors and Dealers

" The following companies offer a vari-
ety of panels, PV components, and 12
volt appliances. Most of them offer a
catalogue as well.

Alternative Energy *Engirieering, P.0. Box
339D, Dept. ASE, Redway, CA 95560.

Earth Store, RO. Box 679, Depi. ASE, North
- San Juan, CA 95960.

Solarwest Electrie, 232 Anacapa Street, Dept.

ASE, J'Santa Barbara, CA 93101,

Eliergy Sciences,! 832 Rockville Pike, Dept.
ASE, Rockville, MD 20852.

Noftheast Solar Electric, P.O. Box 184 Depr.
ASE, Endicott, NY 13760.

Real Goods Trading Co., 308C East Perkins,
-Dept. ASE, Ukidh, CA 95482

Solar Electric Specialties, P.O. Box 573, Dept.
ASE, Willits, CA 95490.

Monegon, Ltd., 4 Professional Drive, Dept.
ASE, Suite 130, Gaithersburg, MD, 20879,
William Lamb Co., P O. Box 4185, Dup! ASE,

N. Hollywood, CA 91607.

lndcpendcnl Power Company, /2340 Tyvler
Foote Rd.. Dept. ASE, Nevada City, CA
95959. ) .

" Western New England Solar, //8 Muaple

Street, Dept. ASE, Holyoke, MA 01040.

Communications Associates, 305 N. Republic
Ave., PO. Box ’399 Dept. ASE, Joliet, 1L
60434.

Solar Electric Systems, Box /1562, Depi. ASE,
Cave Creek, AZ 85331

Solar Engineeging Services, /// N. Washing-
ton, Dept. ASE, Olympia, WA 98501,

Encon Corporalion‘, 27584 Schoolcraft Rd.,
Dept. ASE, Livonia, MI 48150.

e

i

- Solarwest Eectric, 232

International Solar Products Corp., /105 W
Chapel Hill St., Durham, NC 27701

Solar Electric Systems, 366/ 63rd Ave. N-,
Dept. ASE, Pinellas Park, FL 33565.

_Photocomm, Inc., 7745 E. Redfield Rd., Dept.

= ASE, Scottsdale, AZ 85260.

E.J: Sales, P.O. Box 3084, Dept. ASE, Center
Line, M1 48015.

WSRSolar Electric Systems, 715 J. St.,
ASE, San Ditgo, CA 92101.

Energy Alternatives, 979-4 East Ave.,
ASE, Chico, CA™95926.

Alban Engine Power, Inc.; 6455 Washington
Blvd., Dept. ASE, Baltimore, MD 21227.
Solar Works, Rr. 2, Box 274, Depi. ASE, Santa

Fe, NM 87501.
Solar Usage Now, Box 306, Dept. ASE Bas-
com, OH 44809.
Solar Electronics, /56 Drake Ln., Depr ASE,
© Swmmertown, TN 38483.

D-c'pl.

Dept.

Mounts or Trackers

Kee Klamps, P.O. Box 207, Dept. ASE, Buf-
Jalo, NY 14225,
The Encrgy Shop, Inc., 16422 D Si.,
ASE, Victorville, CA 92392,
Motorola Solar Systems, Box 20912, Dept.
ASE, Phoeniv, AZ 85016,

Dept.

Jb()lur Eleetric 'spuiulllu. PO. Box 537, I)z'pl

ASE, Willits, CAQ5490.

Anacapa St.,
ASE,; Santa Barbara, CA 93101,

Zomeworks, P.O. Bov 25805, Dept. ASE, Al-
buguerque, NM 87125,

AMP, Inc., P O. Box 3608, .Bept. ASF Harris-
hurg, PA 17105.

Dept.

Inverters

Advanced Energy (()rp()rull(m, 14933 Clll\(’ll
St., Dept. ASE Van Nuys, CA 9/41/_’

HOLEC (USA) Inc., //c Esquire Rd.,

3

Alphs Energy, 7038 Convoy CI.,
San Diego, CA 92111,

American Power Conversion Corp., 89 Cam-
bridge St., Dept. ASE, Burlington, MA
«01803.

Best Energy Systems, Ri. 1, Bo.\ 106 Depl
ASE, Necedah, WI 54646.

Creative Electronics, 22/ N. Lasalle St.

- ASE, Suite 1038, Chicago, IL 60601, 8

Dyna Technology, Inc., 7850 Merro Parkway,
Dept. ASE, Minneapaolis, MN. 55420, ’

Dytek Laboratories, Tne. o Airport Interna- -
tional Plaza, Dept. ASE, Bohemia, NY 11716.

Helionetics, Inc., DECC Division, Dept. ASE, .
17312 Eastman St., Irvine, CA 92714,

Dept. ASE!

, Dept.

“Topaz Electronics, Depr’ ASE, 5577 Kearny

Villa Rd., San Diego, CA 92123,

Tripp-Lite, 500 N. Orleans, Dept. ASE, Chi-

cago, IL 60610.
Windworks, Rr. 3, Box 329, Depr.
Mukwonago, Wi 53 149

ASE, ..

Water Pumping Systems
Dept.
ASE, North Billerica, MA (01862,

AY. McDonald Mfg., Co., PO. Box 508,
Dept. ASE, Dubuque, 14 52001,
The Energy Shop; Inc., 16422.D. St.,
ASE, Victorville, CA 92392 ,

GPL Industries, P.O. box 306, Dept. ASE luy
Canada, CA 91011

"Dcpl.

* Grundfos Pumps Corp., 2555 Clovis, Dtpl

ASE, Clovis, CA-93612.

Did we miss your company, or-a com-
pany that you know of? If so, please
send us your literature—direct it 1o the -
attention of *‘Sourcelist”—and we'll
be sure and get you in next time
around.

ML 7010,
3.3 AMPS - 16.5 VOLTS

" PHOTOVOLTAICS
NOW UNDER $10 P

55 WATT PAN Eﬁ'

35 WATT PANEL |

ER-WATT =

ARCO M-61

ARCO 16-2000

SOLAREX SX110
4" 2 AMP CELLS

ML 5010 _
2.12 AMPS - 16.5 VOLTS -
ALSO ‘
35 WATT 365

30 WATT *295
36 WATT *395
FIRST: QUALITY 6%

+ paid orders-in the continen-_

P.O. BOX 339

For informative catalog of photovoltaics, wind, hydro power
batteries, inverters, lights, stereos, app!nances send $2.00.

~ALTERNATIVE ENERGY ENGINEER|NG !,
‘ DEPT. ASEGO

REDWAY, CA 95560 -
PHON E (707) 923-2277

4

We pay \shipping on pre-

tat U.S. California reS|dents .
add 6% sales tax

—
%
. )
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Worlds. . . The Photogenset

By Laurence Jenni_ngs

he characteristics of a photovoltaic
utility-remote home power system .
read like an alternative energy friends’
*‘wish list.”" Photovoltaic generated
clectricity is simple, clean and quiet: It
is‘a ‘‘non-violent’” energy source with
* virtuglly no moving parts and is there-
fore long lived. It's ridiculously easy
to install and maintain, relative o
other alternative sources of ¢jetrical
power. Equipment availability and
warranties are thé best 1o be found, Fi-
nally, the modularity of a photovoltaic
power system makes. future expansion
(or contraction) an absolufe breeze.
Figure 1-shows a typical photovoltaic -
utility-remote home power system. A
photovoltaic array which produces
d.c. electricity charges a battery bank ™~
through the PV charge controller. The
batteries provide input power to an in- -
verter which in turn makes a.c. elec-
tricity available to the desired loads. Tn
addition, d.c. power dircetly from' the
batteries is available for any d.c. loads
present. The PV charge controller
serves as the “brain® of the system,
making surc that the batteries are not
overcharged or over discharged..
As everyone knows, the major dis-
“advantage of stand alone photovoltaic
power systems is their high initial cogt.
“It’s neat stuff but .it's prcnsivc."
" The price per peak:watt is **supposed®”
to drop Fddltdllv Hou&,h Just when, or
at what rate, iS & yane's ;Ducss
On the othepshand there is an abun- -
- dant source of'elcetrical energy that's
been around for quile awhile and re-
quires the lowest initial capital owtlay
of any “‘alternative™ energy option.
This i$ the ‘Gen-set plus system, One¢
form,, as illustrated in Figure 11, uti- .
lizcs an engine generator that produces
. power to drive a large industrial
}:,md(_ battery charger which produces *
d.c. electricity to charge a group of
storage batterics. As with the photd-
voltaic system, an inverter then
changes the d.c. power stored i the
batteries back to a.¢. electticity foruse
in the home. Naturally, for d.c. loads,
d.c. electricity from the batteries .can
be used as well. Again, a modified

v
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FIGURE 1:
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version of ‘the PV Chdr;:,c Lontroller
acts as the systun “*brain’*; coordinat-
(ing -the various u)mpom,ms,imo a
- complete, automatic system,
The Gen set plus system’s chief ad-
vantage is low intial cost for an almos
limitless. quantity of clcctncny The
drawbucks however are numerous and
rcad like a list of pholovolum oppo-
sites’. Engine generators are noisy and,

. polluum, The large quumlly of moy-
-ing parts they contain requires them to.
have frequent maintenance pérformed
and virtually guarantee equipment fail-
ures. They are also absolutely depen-.
dent on a source of fuel. No fucl, no
power-period.

The Beauty Meets the Beast a
Photovoltaic and Gen ‘set plus systems:
- LLI‘Idll’Ily don't have much “in_com-
mon. It is for prccm,ly this reason that.
they can be mated together to preduce
a hybrid system which goes u long way.
towards solving .the original problems
of each. Such a system is illustrated in
Figure HI. Let us tuke @ moment1o ex-
“amine some of the synergistic® effects
created whei the photovoltaic subsys-
tem is interfaced ‘with the gen set plus
subsyslun to produce the “Ph()t()},cn—
. set” " hybrid.
By virtue of the variable Rature of
the energy source, one of the most ex-
pensive aspects of a photovoltaic
power system -is:the necessity for -its
designer to build in system autonomy.
- Autonomy is built into the stand.alone
“PY system in order to pr0v1dL reliable .
“power during **worst casc’ ’ situations,
which are usually periods of ‘adverse
weather or increased demand for
' power. This is accomplished by over-
amn;_, the PV array and g brmtly enlarg-
ing the battery- stSrage components of
agiven. sysl(,m—thc two_ most u)slly
system components, Batteries, in par- .
ticular, dusuvu spccml mention here,
in that they wear out and require peri-
adic replacement lhrou;:,houl the life of
the system. The battery bank .can
“therefore easily end up becoming the
single most costly system component -
“averihe long mn. Less obvious, but




.

. - equally as‘insidious, is the larger frac-
tion of the array output required to off-

set battery self-discharge losses and
more important; o provide the neces-'

el
i

sary periodic ‘‘cqualizing charges
which usually take'the form of a mea-
sured overcharge. The latter point is
ot well documented and often over-

looked by photovoltaic system design- -

‘ers, (cspecially when lead anlimqn'y
deep cycle buttcncs are utilizdd).

FIGURE 3:

THE “PHOTOGENSET" _
HYBRID - ;

PHOTOVOLTAIC
- |0 ARRAY

g BACKUP
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CHARGE
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The incorporation of the Gen set
plus subsystem into the photovoltaic
-system design, as shown in Figure I,
totidly eliminates the need to build in
system autonomy, as it eliminates the
“worst case’ seengrio,

power for any reason, be it adverse
~ weather or increased power demand,
the gen set is-automatically brought on
line to provulu the r«.qum.d backup
power. The resultant savings are sub-
stantial as we'll soon see. A fringe
benefit of this approach 10" cost reduc-
tion is the added system reliability that ©
the rnu)rpm.ltmn of a backup cnergy
souree. provides. Should ‘the PV sub-

system go off line for.any reason; the .

engine generator is standing by, ready
to provide power andsvice versa, until

When the PV
leg of the system provides insulficient

(]

the nécessary repairs are made. The

- value of this ‘check and balance’ de-

sign approach should not be undeéresti-

mated, as reliability is the watchword

when it comes to ttltcrnatrvc power
;Dcncrdtlon

In exchange: for solvm;:, the auton-
omy related expense problem, the PV
subsystem mitigates the chronic en-
gine generator shoricomings by regu-

A

~lating the Gen set to ‘backup*status.
The reasons for this are simple,'and a-
little backtracking will show why.

Reducing Inefficiency

cnerally, photovoltdncs as a lunulon'
of the bdttcry stomgu\_‘s\msystcm are a
“low rate’ charging solirce. A suitably
sized Gen set plus system on the other
hind, is a very ‘high rate’ charging

The McKuen householg!v

I

wilh lhe 420pW photovoltalc array in the toregroundg

. }» ]

A PV Retroflt

By Laurence Jennings

In the golden hills above Fremont,
California, Earl and ‘Beverly McK-
Earl, an electrical contractor by
ft. house for-the latest in electrical

convenlences and nothlng was

{

uen built their own dreamhouse.

trade, wired the spraWhng 4200 sq,

spared. When the Iocal utnhty, Pacific
.Gas and Electric Co., quoted a sum
in excess of $43,000 just to bring in
thelr lines, Earl qwckly turned to die- |
sel fired engine generators for electri-
cal. power, .

After purchasing two gen sets one
a 7/zrand the other a 15 kw, unit
(which he rotated in service to power
his home directly), Earl ended up do-
ing quite a bit of fuehng and fixing. In
time? he discovered the Photogenset
concept. Earl retrofitted shis existing
system with a 420pW. photovoltaic
array, .33 kwh. deep cycle battery
bank, 5 kw: static inverter, and 3 kw.

. battery charger. Fhe

‘matic. "Our diésel fuel consumption §
_went from 220 gailons per month to k
20. You might say I'm very happy

. with my new systern"'

The retrofit cost about -$,1,,1;OOO

and garnered a full $6,050 worth of

state and federal tax credits. The re-
sultant $4,950 expendlture will be
‘amortized by fuel savrngs alone in

I only'20 months of system operatto A

_assurnlng an average co
per gallon for diesel fuel ov that 20,
month. period. As an added bonus,

d.c.power, at the mere fllck of a

: '/fhe McKuens now have 24 hour a.c./|

£ et ]
*[inside the McKuen's generator room. show:
ingthed.c. loa.c.inverter (5 kw.), and 3 k. W,
fbattery charger along with the other mterface
crrcunry

¥

i
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noiseless switch, -

Freed from the we|ght of constant
'malntenanoe requirements, Earl
fnanages to do a lot more fishing
than flxln these days. : ,

v
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source and is most ¢fficient when op-
‘erated at peak output. Now to compli-
cate matters, deép’ cycle batteries of
. the type commonly used in these
power systeims, like both high and low
charging rates. High ‘when they are in
a low state of charge; and low when
they are in a high state of charge. This
situation results it the gen set being
run very inefficiently for a large por-
tion of its duty cycle (the last 25-35%

or 50) because its large oltput capabil- .

ity is wasted to a degree as the battery

charger automatically tapers its output -

downward, providing the lower charg-
-ing rates the batteries require in order
- to prevent the deleterious effects of se-
vere ovefcharging. The problem is
solved in the Photogenset hybrid sys-
tem by using the backup Gen set plus
subsystem only for the initial high rate
charging. This is accomplished by the
brain of the hybrid system, the pholn—
voltaic charge controller, which is de-
signed to automatically bring the en-
gine generator on line when the
* batteries redch a maximum allowable
state of discharge (typically about
70%). The Gen set plus subsystem
then runs full bore at peak efficiency
until the batteries are at an approxi-
mate 60% state of charge at which
point the charge controller shuts the
cngine generator off. The gentler low
rate charging characteristic of the pho-*
tovoltaic subsystem is then available to
perform the “upper leg’ of the charge
cycle and to finally ‘top the batteries
off” in a trickle mode. In this way the
hybrid system capitalizes on the
strengths of cach of its power generat-
- ing subsystems and minimizes their
weaknesses. Overall system efficiency
is kept high; as needless wear and tear
on individual system components is
kept low. "This«in turn guarantces
longer component life and hence re-
duced evential equipment costs, while
insuring a more reliable and flexible
power system. Indeed, with proper
system sizing and design, demand, is
hard pressed 19 exceed supply. (Good
‘news to mosi PV system owners!)

Why Buy Today? ‘

Photovoltaics is a price declining mar-
ket. Few people want (o drop a sizablé
chunk of cash down on a large photo-
voltaic array, only to see the price per
peak watt they paid for their PV mod-
- ules drop by 50% in the space of a few
years. On the other hand, the cost of
photovoltaic balance of system com-
ponents needed to complete a remote

A

ya
wa;ffs as are most things these days.
\¢'the same time the currently avail-
able tax credits relevant to alternative
energy generating equipment are here

today, but may very well be gone to- |

. mMorrow.,

home power system are spiraling up- =
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The Photogenset hybrid provxdes a
simple solution to this dilemma. By
purchasing all of the hybrid system

components with a small quantity of’

photovoltaics, you will be able to lock

in_todays lower prices and be eligible -

for the extremely attractive federal tax

-credits before they go the way of the

two dollar bill. Then, as the price per

- peak watt of photovoltalcs drops, you

can slowly add to your energy portfo-
lio myuch the same way a commodities
trader cautiously adds to his holdingy
in a bottoming futures market.

“identical loads,’

Cost Comparison

NOW let’s take a look at two different

24Vd.c./l15Va.c. remote home power
_systems to illustrate the above pur-

chasing stmtegy Both systems power
utilize the same in-
verter, system ‘‘brain’’ or charge con-
troller and battery type. The main dif-
ference lies ih. the alternative energy
source themselves, and’therefore the
size of the battery storage-bank. Table
I details a stand alone system that de-

rives 100% of'its power requirements’

from photovltaics. Table Il depicts a
Photogenset hybrid that employs a
much smaller PV array with a Gen set
plus backup subsystem. :

As the tables show, the stand alone
PV system costs roughly three times -

TABLE I

DESIGN PARAMETERS

LOCATION: Davis, California

AVERAGE DAILY LOAD DEMAND: 5 KWH ‘ B ’
AVERAGE DAILY HOURS OF “PEAK" SUN IN WINTER: 3.3 HR/DAY
MINIMUM DAYS OF AUTONOMY REQUIRED: 10 DAYS

| REQUIRED SYSTEM COMPONENTS FOR
STAND ALONE PV SYSTEM

INVERTER: 2500W@ 24V

TOTAL:

PHOTOVOLTAIC ARRAY 1520 pW @ $l2/pW

BATTERY STORAGE BANK: 72 KWH @ $190/KWH
|PHOTOVOLTAIC CHARGE CONTROLLER 60A @ 24V

LESS 40% FEDERAL TAX CREDIT ($4 000 max.)

13,680
1,000

2,300

35,220

$18,240| -

31,80

TABLE I

DESIGN PARAMETER

LOCATION: same

AVERAGE DAILY LOAD DEMAND: same
AVERAGE DAILY HOURS OF “PEAK” SUN IN WINTER: samc
MINIMUM DAYS OF AUTONOMY REQUIRED: 2 days:

REQUIRED SYSTEM COMPONENTS FOR
“PHOTOGENSET’’ HYBRID

$ 6,000

PHOTOVOLTAIC ARRAY: 500pW @ $12/pW

BATTERY STORAGE BANK: I5KWH @ momwn 2,850

PHOTOVOLTAIC CHARGE CONTROLLER 700

INVERTER: same 4 2;300

[ENGINE GENERATOR: 1800 RPM, 4KWH 2,400

BATTERY CHARGER: 115A @ 24V 760 |.
MANUAL TRANSFER SWITCH o225

TOTAL | ' _ R 15,235,

LESS 40% FEDERANX CREDIT ($4,000 MAXIMUM) 11,235°




what the Photogenset totals, for a net
initial savings of approinfitely
$20,000! When one considers™t z

placement of the ncarly $14,000 bat-
tery bank ja ten years or so, the point

is driven home. Also note that in win-
ter, our. ‘worst case’ situation, the
stand alone PV “system is capable of
producing a maximum average of 5
KWH per day and is without a backup
power source. The Photogenset, on the

. home is likely to drum up,

~ other hand, has the ability to elasticize

to meet almost any demand this remote
“and hag
built-in backup potential as well.
There is a catch of course. The Pho-
lobcnsu'u'nlikc Ats rival, “does make
noise and part of the system relys on
fossil fuel. However, for the llluslr‘at-
5yslun the average generator mnm
time will be in the neighborhood:

only nine hours per week, Not had for

At

¢

the initial savings involved. Also,
keep in mind that"ds you expand your
systemein the future (when PV $/pW
costs decline) the gcnumtor will run
less and fess and, :

Laurence Jennings is- the product re-
rch specialist with Solay Electric.
jalties, Co. (P.O. Box 537, Depn.
Wl[(g!smCA 95490), one of the

‘ arg(’.\f"ARCQ\dl\mhumrs inthe U.S,

Uig

Walte¥ and Edvidge (Eddy for short)
Ross decided to build their beautiful
home above Healdsburg in the
coastal mountains overlooking a sce-
nic wine growing area of California.
Their three story dome home is a
spacious 3200 square fest, complete
with “solarium, Jacuzzi, clothes
washer, dryer and a myriad number
of household appliances. 12 volts
d.c. is used for lights and five circulat-
ing pumps for hot water. One pump
each circulates water through two
wood stove heat exchangers. Three

more pumips circulate water through
~ a solar drain-back domestic hot wa-

ter -system. All the pumps are moni-
tored by a 12'volt temperature differ-.
ential control. A converted Maylag
wrimger washer works on 12 volts
00. A vacuum and numerous other
light household appliances are run
through a BEST M12-1000 inverter

- that delivers 600.watts of continous

120 volt a.c. power -on demand andl

up to a 4.0 kwh. surge for starting in- -

duction and capacitor motors. Fro-
pane gas-is used for mhig;rwnkm
and cooking. The BEST invartar it
isfies ‘most ot the Ross's Tadquin
thents, bt whon high pawnred win
ter pumping o1 a shop tool i
needed, thdy swilc B on the o,
arator. t4s o Ligten L5 kwh clipge
AA2volld ¢ ballary chargor Uson
L5 kwh., whilo charging, tmwul(; 20

. kwhooof a electricity available o

chores, .

Fight ARGO 36 wall ABI-16:2000
phetovaliiig mocdules ara arrayed on
twal Zomeworks passive trackers,
Thay provide close 10 1.8 kwh, daily,
"’tN‘J(YUMJ sl 00 wimp-houe 12 voll d.c.
Bollarion connecltad i parallol. This
amounts 1o 216 kwh, ol slorage

canough for up fo seven sunless

clayn. Even || the generalor should
tlavolop mechanical trouble during a

® 2

A Photogenset

By Jim Cullen

. v‘:.q

Hybrid!

Eight ARCO panels follow the mm with the lualp ol two Zomeworka paasive lmokmﬂ 1)!0\lldlng
enough power for up o sevan auntess dayn for Wml!m and Eeldly Hmm

prolonged -sunless period, Ihmrwlm

plenty of time for repairs, avan in the

most remote area,

Eddy ruhs the dieasl
just two days n waek, alghl houra,
whila doing othar chores neading
elactricity, which piovicdes
1.4 kwh. dally (be
A0 wmp regulaledd charger oulpul al
16V/d.c.). Add thin 1o tha pholoval-
> arrmy outpul-and you have an im:
preouive dally eleciical outpul total-
ng some 3,2 kwh. or ﬂaboul 960
kwhi o month, :

The Phologensel Hybrid. syslem
conl 1he Ros

wrmad to them -as tax credits, for

16982, nince they qualify for a 40% -
lincleral angd 15% California state tax -

crodit on the cost of all equipment

and Jnalallation except the fossil fu-

olod generalor).

Why Not Stand Aloné
d-alone PV system designed

|

plus two Iarger and more costly pas-
sive trackers. At about $400.00 each

for the seven additional modules and -

about $300 more- for trackers, the

o

praraor for -

anothar
Fon an avarage

about $9,600.00 (ex--
cluding the generator they already
owned) and B5% ol that-will be re--

0 produce 3.2 Kwh dalily is a modest
-syslem but would have required a to-
tal of fiteen photovoltaic modules

sout 1o Walter -and Eddy would have
oxceodad $12,700.00. Because the
lax credits are limited-by the govern-
ment 10 a maximum expenditure of
tan thousand dollars in any one year,
$2,700.00 of thecost of a stand-
alone aystem would not have quah-
lied..

The paradox is the more kwh. one
needs, the*more economical the
Photogenset Hybrid ‘bécomes.

Walter Ross is a Ships Master and
is away from home for up to two
months at a time. ‘He needed a reli- .

.-able, simple power system. One he.

felt confident £Eddy could deal ‘with
when he's away from home.

| asked Walter why he didn't hook
up:to public utilities, being just two

“miles.away from their power pole. 'l
- checked the telephone company
- first, since they are about the same
“distance ‘away.” He said,

‘ “They
wanted $13,585.67 to install a tele-. -
phorie. | wasn't about to spend more
than that for utilities, so | didn't even ,
call for an estimate.”

m
Jim Cullen is the author of Hew To Be
Your Own Power Company (Van Nos-
trand Reinhold Co. 1&’" $10.95) and
currently the energy consultam for
Real Goods Trading Company, 308
East Perkins ‘St, Dept, ASE Ukzah

CA 95482.
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For 12 , 24 .8 48
Volt L C Systems

x ARCO Solar” ¢

Photovoltaic Products

*

LA S R S

~ AREO " makes the finest photovoltalc products availabie. (t's

f‘hontst people at ARCO Iike Arthur Rudin who contribute to the
high quality ot service that you receive before and after you

_purchase your PV syatem.
: | have always maintained the philosophy that | would never sell
_anything that | would not buy myself. Therefore, | believe that

811 the items In the catalog are the best choice of Photovoltaic
‘‘products and accessorles avallable,

J ) hope that you'll conaider my company when assembling or
' adding to your Solar Electric Sysatem, Your order will be

? checked and packaged caretfully so that you receive exactly what

- )
’,’you paid tor. = />n!€

WESTERN NEW ENGLAND SOLAR

——— Send $2.00 for catalog

1 18 MAPLE ST, Name’
 HOLYOKE % MASS. Address
' 01040 City
413-633-7750 > g

K
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" Reader’s PV Report
“We Never (

Hookmg Up”

by Ernie Davidson

Without a large enough creek on our property in southwest Washing-
ton for hydropower and not enough wind for a wind generator, pho-
tg)w)/fuu s was our only practical possibility for a renewable energy
source. We never (mmdered hooking up to the power grid.

I had been Jooking into phomvoihuu
for a yeur when | heard about the De-
partment of Energy’s Appmplmlc
Iuhnnlogy Small Energy Grants Pro-
Cgram. After de“‘b through the pa-

perwork, 1 sent in my proposal for-a
small, 12 volt photovoltaic system, We,

-were plmmmt]y surprised when we

found out we had received a g,mnl for
$3900.00.

Our system currently consists of
cight Arco 33 watl panels and six 105
amp deep cycle 12 volt hytteries, with
a 20 amp regulator and amp gauges to
measure both charging rate and rate of

"use. There is a built in volt meter on
the regulator.

After .shoppmg,umuml considerably,
we purchased all of the above compo-
nents for our system, except the batter-
ies lmm Alternative Energy , Engi-
neering (PO Box 339, Dept. ASE,
Redway, CA 95560) whom we found
out about through, guess who, ASE. |
found the folks at Alternative Energy
Engincering to be friendly and very

helpful. Their prices were the best 1
could find at that time and delivery-

was fast. .

When buying panels, 1 suggest you
try to find another interested pyrty and
get together an order of at least 10 or
12. This can sometimes save. you as
much as $50.00 per panel.

In the House ‘ <o ,

When wiring and installing our panels
I was on my own. | hadn't heard of
any of David Copperlicld’s booklets
and all the books I had come across on
photovoltaics were skimpy on wiring
the panels. I ended up routing my
wires between pancels through P.V.C.
pipe and connecting these to #3 wire
running into the house. 1 thmk a great

improvement in the’ m.mulauurln;_, ()l’ :

~vented to the outside.

panels would be to make it posublc to
plug them into cach other. 3

The regulator, meters and batteries

are centrally located on the second

“floor of the house to keep wire runs to
—a minimum. [ use an older 100 amp .

fuse box with the screw in fuses. Thig

is an casy way.-to run different circuits.

onsidered

After weighing the pros and cons,
we decided on Tlourescent lights. The
first thing 1'did was replace the cool
white tubes with. warm- white. tubes.
These tubes produce a more ndtural
‘color of light. One good thing about 12
volt flourescents is that they ‘don't
“buzz like 110 volt flourésceénts.

Anothu thing in the lighting depart- -~
ment. The newer, silent type switches
quit working after .about “a mqnth.
Thcy aren't made to handle dirett cur-

At the present time we are runnlng all our
lights and stereo and have more than enough

power.

e

You-can get fuses for these panels all

the way down to 4'/2 amps. With just
the lights and sterco hooked up I.am
using 6'/2 ainp.fuses on all four cir-
cuits. All the wiring runs of any length
are with #10 wire o keep the 12 volt
line loss to a minimum. I'm also build-
ing a box for the batteries that will be

ty

" roded. We now have all older!click’?

. lights on a the source, however, to cut

‘ any possible

rent and ‘the contacts become cor- -

type switches. “We turn niost of our

down on the Iungh of wire runs,
Instead of using the cigarette lighter
type plugs, we opted for conventional”
outlets with 3 prong plugs to prevent
reverse connections,

©

.'
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SAVE 30

ENERGY CONSUMPTION

-} requires no wiring and

The NO-WATT energy saver is a compact electrical device made from’
Mylar* . Itis guaranteed to reduce power.consumption in each fluore .
centlighting fixture by 30%. or your money back. BPRE
At $14.95, the unit pays for itself within a year, m.moél areas, -
NO-WATT fits most 4" -

and 8’ fluorescent lights,

comeswith'simple, easy-
to-follow directions. It is
UL fisted, with a 5-year
warranty.

Snap on NO- WATT foday
and save.

$14.95 ...

{ptus $1.50 poémgu & handling)
Visa and MasterCard accepted

& N

To order call or write:

CPE

Correct Phase Elactronics, Inc, .
1340 Hill Street ‘ ' .
“El Cajon, CA 92020 Tel. 1 800°227 8321°
in California, call collect §19 679 7190

. ’

5

atandieak ot Dal ong - A

fpse box,

Ihe author's, hallenes,
TR gauge andd volt meter are all cenlrally
located oo the second Boot o keop wirg rang
(R ARV RNTWT AN

regulator,

- .

Pt .

At the present time we are ﬂlni]illg
all our lights and stereo and have more
thati cnough powersSoon we'll be add-
ing a 12 volt charger for Ni-Cad Mash-
light hatteries and other 12 volt items.
We're inthe process ol feeling dut the
system this winter to see exacily how

“much power we'll have o periods of
little sun.

.(m(l ml(l Bad I’mnls

We found it wteresting that the pancels
“were charging their highest not i mid
summer; s we expected, but Jase Oc-
taber, when the charpmg rate reached
S17S aamps vipht at the rated masi
munt. 1 think this wvas due o the et
that: the cooler weather kept the panel -7
wemperture down, which hélpstheir
performance.

As with any Torm ol cnerpey, there
are goodd ikl bid points 1o photovolta
Sies” Yousdo have Tinnted power funless

= vou Juve unbimited wealthny and you
e 13 make some compromises. We
Ihm an older Servel edripermtorand © o
use i wood uml\ stove lnhlml\ul)' and
Deating ourwater, :

The .ul\.ml.lyw ob the system e
clide o ummLt minee, exeept for
onee ol Clewnng. At that Iili"it' !
~cheek the |>|m| anple and andjis i
nedessary. The panely e ||‘.unﬁ‘A'
Charping eve ry- day, thongh on lumly

dinys it gl lu' onlyoal e rate of 1o
Mo, ‘ g
CMy e e .nnl Iare vely happy .
with oug photovoltnc systeny s .
would highly recommend photovalt
Aesoany ASEeadeneediog sl

TNO WAL e tadonark b EMIEEE Synteng, S Myl sy

- A 'Y
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- The Solar L T
Breeder:A | . ]
. Bold Stepby | B S

‘Solarex - |

by Marcus J. Smith

O nOctober‘ 30th;.1982, the

" world's first solar breeder was dedi-
cated. The ’B[qeder, brainchild of Dr. -

tindermayer, Solarex’'s visonary
leader, ‘is designed to use solar en-

ergy lo power a plant entirely for the

manulacturing of 4nmore. photovoltaic
panels -

Statistically it 1s impressive; 25,000
square Teet of Powerline™ photovol-

*laic panels produce up (o 200 kw. of |

electnc power at 300 volts d.c. Most

Jol that power, stored in a 2800+

amphour $lorage bank of Exide bat-
teries. {(enough for four sunless
days), 1s used directly for powering

" machmery or resislance heaters,

withou!l converting il to a.c. (thus sav-
) power). The completed plant cosl

mn the neighborhood of six million dol- .

fus, aiving cause to some o call it a
“epnick”, since the cosl of comimer-
cally avalable power 1s stil less (us:
NG vary narrow economic- dehnre
o) than thalt produced by Ihe
panels, ashort sightod viow at best

The Real Breakthrough

[he Breader represents’the firsl hght
nidustoal plant anywhere 1in the world
1o e totally solar powered. ILis -
tended 1o be a prolglype ol “other
plants, which could be built pract-

cally anywhore i the world, for the

minutactomng ol basic conswtmer
goods, rom maedicmes {o furmture to
parls Fihncaton, almost anything
wlhnch mnot overly energy mtensive
[hes s the real breakthrough. While
Other photovoltiue companies have
concerlraled on Inding ways of
makmg pholovollaics competilive

~wilh conventional power by the mid

1o lale eighties, Solarex has strivento
e iens where solar power can
serve and compoete nght now.,

SThe expoenence Solarex has
counce i bomg als own prime con:
tractor -hias- taght the company

aboul the gpphcation of solar power

onanndustnal scale. A a resull, the

EAE AR 2B "

» Solarex's new 'S8 Breeder,”

Y.

v o aw sy

company. may now have more
knowledge aboul haw to cuslom tai-
lor such plants to malch the sile and
purpose than any other solar firm. At

~present; Solarex is no longer just

marketing ifs solar panels, bOt also its

»f‘@(pertise in bullding to maximize the-.

&

A . ‘.
- sive hydropower projects or nuclear

installations. Consider; for the price
of one nuclear power plant (roughly
$2 billion) a country could build well
over-300 solar breeders capable of
operaling 30 years wilhout major
maintenence (or major calastrophe)

i

Consider; for the price of one nuclear power
plant (roughly $2 billion) a country could build
well over 300 solar breeders capable of

‘operating 30 years without major maintenence
(ormajor catastrophe). ) -

=

efficiency and longevity ol the entire
system. According to the Solarex

people, they are negotakng with for-

eign counlnes lo construct similar

plants. ) :
Naturally, they would be viable

only under special circumstances,

" suchas the high cost of ‘petroleyim

based generated power. plus re-
moleness from any power grid, Pho-
lovoltaics are uniquely suited 10 thig

purpose because while they are high

lech 1o build, they are very low tech
to operate, which makes such a.plant

- even maore attraclive lo a developing
© counlry. Imagine it a solar powered

manulacturing plant which makes
more solar panels lo run irrigation

©equipment, remole radios and televi-
sion sets, plus refrigeration. A solar.
breeder formany of the world's fossil

luel poor counlries would mean hav-
ing & source of energy incdepenclent
ol the world market for the first. ime. 11
would have far less ecolagical . im-

“pact and economic ces! than mas- -
. ! . h

. ¥

\milarly, in North America.. there
are any isolaled areas which could
benefit from photovoltaic based gen-
eraling plants, but even more, woulld
benelit from the fact that the system
15 silent and nonpolluting. From an

economic standpoint, 'if one amor- -

tized a photovoltaic powerplant over

30 years it would aclually save -

money, based on reduced environ-
menial impact. -

What does this mean 1o the aver-
age homeowner? If Solarex can find
a niche for ils. "breeders” in lhe
world market, and lhus reduce ils
prices through économies of scale,
one would have to assume that the
price for all its products would come
down. And that means that in.the not

“loo dislant future, more and more
-homeowner -will ind PV papels

harder and harder 1o resist, »
- For more informalion on. the So-
larex line of PV panels, contact; So-

larex Corporation, Depr. ASE I35

s

Piccard Drive, Rockville, MD 20850, '

©a
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Combining Wind And
Solar Eiectricity

)

oy

When planning a F2 volt home electre system, a question which -
seems do-be coming wp omore and morve frequentdy these davy is:
Showdd -1 budled i cround oo senerator or a plionivoltaie array”?

e Il ol TORO e € Veark hromoe hoe
Bect powated by Dok and Tor sy
focation” T reel thes commbnaion sl
be e prow teal than cither solan o
wind alone Wit Lecs ook at the
dradvantayes ol e idiodoad e
tems st . .

Disadyantapes
B Wind Onh ‘

P oany Tocations there s not muadch
st the
there ™ preat weanonal vutpur ot

! i
Pl coan Tead o <|\‘!'|) \||‘.|]I.I-‘l)'\"‘ ol
- - ’ .
overc eyt <hortenmy batler’s

stnmer. and s yeneral

Foprevent decpodisebapes. hatiery
o 1y et he vens e or ossil
el backupsgene o eniployed.

Farprevett onerchiannoge. powet
wasting voltage repulators st be
eployed

Wl then mov g parts, wind o
chines need vecastonal matntenanee
and iy be shut down o repans onee

s hile

B Mhotovolines Only

M wome Tocations there will be
mathed seasonil solaf clectricad outpul
VLo Cthough psaally notas drs

e . o 2 mate as o w il systemiss - Although
20 \||l"|;|l;l]i\(' “\‘vull'((('x nf l'.ul'rgv\ﬁ/#()‘ i
Coe il !
n 1]

* e
EHAYU NN

wnter monthly sunshine
records iy seem adequate, Ususpect
they may be-devervmg mosome lovi
Dons, Pye seen voor thiee week lin
vy spells ot ditle o no son here g
north  Arkansas and otherexceplion
ally sunny angarys - CThe pomt s,
some PV o owners oy hind themselves
ey ot everstinde but”the Tights,
By up the herosene Lamps just in
cine,aud prayimge for sun! :
Photovolfine systemsGre: an niost
locsions. more: expensive than wind
SVRICIIN, ' :

Planning A Combined System

Combimation sysfenis sCal - overcone

these problems inlocations “where i

when solat outputs Gl owintern) the

s

¢
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TABLE 1 — WIND ONLY

4

Kwh./Month Output*;

Locanon .(:cncmmr* Annuil Averige Wm.(l o . - o Vu}
s _‘ O Ave Max. - Min. fromi Ave,
' / - " ) - Apr. Aug. .
Denver, Co 200w, i .\‘«I()Tll mph ‘6 40 20.95 419
- ’ ’ “ ' . Mar. Aug.
Little Roch, AR % 200w 8.2 mph 149 2 7.1 81%
y U . : Jan. Sept. . y
Portlund, OR . 200w, ~= 7.Huph BRE) 26.9 6.1 107%
' . ‘ Apr. ~July
- Spnnglield, MO 200w " 10.5 mph 29.1 . ) 16.65 43%
*Winco 1222 H on small tower » / ‘ )
. — i :
‘ A TABLE 2 — SOLAR ONLY
, i '\\\ - ’ o _ Kwh./Month Output -
Location Generator* /\Illlil.gl /:\\.'crugu Solar -~ , * Max. m
. o Ave. Max ~ Min. ) _Trom Ave.
— Aug. " Dec. . P - )
Denver, €O 200w LSORBIn /sy, [ dity AR 29.08 266 L =~ 183%°
R ’ E . Ku’g Dec.
Little Rock. AR 130w 1404 B /sq. 11, duy 14,37 17.13 4.22 28.9%
l : : July | Do, )
Portland, ()Rv : 165w, 10678t /sg. 1. day’ I.‘:?H 24.35 7. 6.04 54.9%
- ‘ - Aug.}, ’ - Dec.,
_Springtield, MO 264w, 13628t /sy 1 day 28.53 . 14;._76 ~19.86 30.4%
- 1
*Exed ult lattude - : ’ a7 i M
wind is blowing, and when winds fail — match the average Kwh./Mo. outpuit urds perhaps in Little Rock and

(summer?) there's plenty of sun, My
family is sure thankful for the 100

walls of solar power when our 200
witt wind }_,(.'HL‘I'.H\”T’IH lcmpnr.ml)
down,

OK. cnough generalization, lcl'.s
imagine a family needs an average 25
kwh. of clectricity per month, Not
much energy, but does everyone real-
ize how far that can go with the right
12 volt appliances? With about that.
we power i small refrigerator, pretty
good (mostly ‘quartz-iodine) lighting -
for our 1000 square foot home, black
and white T, AM/FM stereo casselte,
summer ventilating fan, -vacuum
cleaner, kitchen blender, microcom-
puter, cte. Basically everything we
need, once we sat down .md really "
considered “*what we need. " Now,
lets consider how different the Kitua-
tion ooks in four locations, . .7

These outputs have heen C()li1p\|'l'c1--
derived from SOL ELECT and WIND
ELECT (sce-box). Note that while the
“same wind generator has been em-
ployed at ull locations, photovoltaic
_capacity has been sized ‘to roughly

*from the wind unit. Baluncing .IVL‘m}_,(.‘
clectrical outputs from wind and sun is.
lhc first step in striving. for (lml

“ideal™ system. From Table |, we cair:
see that wind alone would be impracti-
cal at Little Rock and Portland, Such a-
system would work much bcuc in
Denver or Sprmgllcld—wﬁul sn'll,.xul_lc
from outputs .varying by over:d0%
from average values. Solar alote, ac-
cording to Table 2, would work fine in

Sprmblmld but would be lmpnultcz
in Portland with its lack of winter sun’
When we combine systems, the situa-
tion in Portland improves dramati-
cally. A family, desiring 25 Kwh./Mo.

“ythere might get by with a 200 watt

Winco and. 165 watts of solar cells. In
Springficld, the scasonal variation in

“individual systems are. smoothed out -

wulh the combined system and only
snmll monthly output variations, rang-

Denver, with only 18% maximum var- ing from a July low of 51 kwh. to an
tion (beware average - weather rec- Aprll High of 69 kwh.. result. At Little
l/\lil E3I—C ()MlllNl‘l) WlNI) AND b()‘LM,& ' ; o
N
(generators as in Tables 1 and 2)
) ) ‘ ~kwh. /My,
. -~ . E@ . Mux. \m
" Location Ave iax. ; Min. from Ave,
' Apr. Nov." = .
Denver, CO ssq0 67.59 46.94 22.7%
: . Mur. g Sept.. S Y
Litle Rock, AR 20927 41.45 24,15 41.,6%
Jan. Oct, .
Portlund, OR 20.78 31.65 19,16 IR.0%
: : . Apr. July ,
| Springfield, MO 57.62 69.03 51.27 - 19.8%
60/Alternative Sources of Energy’ 21




WHAT IS A

PHOTOGENSET?

The PHOTOGENSET s a special
hybrid photovoltaic-engine genera{o/
power system.

CONSIDER THESE FEATURES: i

* ARCO SOLARINC.©
hotovaltaics '
ost reliable power

system available

*Costs up to 1/2 what

other systems do

*Easy to install

sEligible for solar

energy tax credits-

*Complete system

packages available in
any size range required.

It you need a remole power system, we
are a complete one-stop supplier. Our
corpordtion has been in business at
our present location far over 35 years.

— GETINTOUCH —

R

T
e
0
s

Authorized Distributors for ARCO Solar ¢

Dept. M1, Box 537 Willits CA 95490
(707) 459-9496

DEALERS INQUIRIES WELCOMED — .

" THE
EARTH STORE

Specializing in
SOLAR ELECTRIC
and 12 VOLT applications
for the home
Spring Speclals on
ARCO Photovoltaic Modules
16-2000, 35 watl . ..
M51, 40 watt
MB1, 30 watt, sell-ragulating. .. .
OTHER SPECIALS:

* 12 voit Soldering Iron, 30 watt . $0.06>
5 amp Voltage Regulator ., ... . .° $29,95
8.volt, 220 amp Solar Battery $70 or 218138
12 volt, 104 amp Bond RV Batlery. ... s68*
SCI Battery Saver, adjusiable low- voltage
alarm or low-vollage dlsconnucl {specily
which) 169

« Tanaen 12 volt Chalnsaw 3140

« 30 watt 18~ Flyorescent with bulbs  $23,82
12 volt Blander {11

* ARCO 182000, Class O PV Mmlnla {2nyg
no -waanied) imited to .atock on hand

5280

Wa  pay ﬂhl;mlnq on  prapard  orders in

conlingntat U.S.* Permonal chacks will take 3

waoks to clear. C.O.D ‘s muat include 25%

deposit and will be shipped lreight collact,

Parsonal ()m( ks naot ucu)mud for COD

balarco.

‘Battaries shippad frelght callact.

VISA and Mastaccard honored. Send $2.00 for

catalogue, reYundabla on (st order, :

THE EARTH STORE;

Dapt. B — P.O. Box 67
N. San Juanl"Call!ornIa 95960
Phone Orders: (916) 202-3395 .2

DEALER INQUIRIES
: INVITED
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have constant year round loads,

“Nort

by Beckman,

“hy W

COMBINATION 10 LOAD
WIND/PV SYSTEM SCHEMATIC FUSE BLOCK g
O - 4
o
WIND ' 0-15 .
GEN, 200w 1IN 3493A VOLTS
IN HEAT SINK
®‘—.“N‘*| .
.0-25 AMPS L , )
12-VOLT
500 AMP-HOUR (=
, BATTERY BANK [ | '
0-25 AMPS -
@ NOTE:
+ IN 3493A IN 3493A IS RECTIFIER
SOLAR IN HEAT SINK ’ DIODE/OBSERVE )
. - OLARITY
PANELS, 100W | e CORRECTP |
Rock, the situation is different: the o~

combined system output undergoces
much, less variation than wind only,
but still more than solar only. At Den-
ver-the combined system’s maximum
departure l’l’nm average is nearly as
pood as solar. However, in that loca-
tion, cither, mdlvulu.ll system coukd
pmlmhly supply the required 25
KWH/Mo. If 50 KWH/Mao was de-
sited, the combined system, in Denver,
as in Springlicld, would serve nicely.
In practice, 12 volt homes will not
al-
though some may roughly approach it.
Where refrigeration is employed there
may be summer peak loads, while
smaller systems (for lights, mostly)
might show winter peaks. 1 one has a
proper understanding of seasonal out-
pul variations uil photovoltaic arrays or
wind generators, appliance use can be
custom tailored (o more closely match
production. Admittedly, this overview
of designitig combined systems lacks
cconomic analysis. Hopetully, as
sl wind machine prices and photo-
voltaic prices continue to get closer to
cach-other, this will dot be o criticat
point. 4 -

Combmatlon
System
‘Hookup
Remarks

Stephen P.Cook

[0 Blocking diodes on both- posmve
( ) wind-and solar legs are needed,
“not only to prevent battery dis-
‘¢harge, but.to make sure the photo-
voltaics don't motor the wind genera-
tor and vice-versa. (see schematic)

[Z] 5 pul|ed the voltage regulator off

‘my Winco because it was sensmg
the solar voltage, maybe 14 volts; if-
stead of the "“true’ battery voltage,

maybe 12.5 volts, and cutting the -

wind output to zero! Voltage regula-
tors or charge controllers are not re-
quired if battery capaouty is adequate

~ and strict attention is paid to energy

production versus energy use.
(1 The most practical way todo that

is to install a battery voltage gauge

and regulate appliance use if neces-
sary: A hot water tank or vacuurming

Stephen £ Cook is the director of the
Arkansas Community College
Endrgy Center, which itself iy powered
by 200 watt PV system, and presi-
dent of compuSOLAR,

References: Solur Heating I)ulgu.
Kiein, and Duffie; "'An
Analvtical Ixpression for the Average
()ul[)ul Power for a Wind Machine'’;

Richard Powell, Solar l*m'rgy
Vol. 2() pn - 77-80. :

i ¢

job are much. better places to dump
‘excess electricity than the heat sunk
ofa voltage regulator, . ‘
[ Separate battery banks for wind '

but then you'll have a swltching

- and solar could be used to over-
come voltage regulation difficulties,

problem to overcome in powering -

the load. One battery, bank works-
fme for us ‘




B - . J f
The author's 100 walt PV array and the barely
visible 200 watl Winco in the background.

Computer |
Assist |

SOL ELECT and WIND ELE‘CT are
programs written in BASIC for a mi-
crocompuler with at least’ 16’K RAM.
Each provides expecied Kwh /Mo.
before losses due to trangmission,
voltage requlation, battery jnefficien-
cies, and inverters. The values in Ta-
bies 1 through 3 are I|kgewnse uncor-
rected for these losses and don't
include losses from obsHuctions

which block sunlight or hinder free .

wind flow. SOL ELECT can readily

assess how outputs change with lo- -

cation, pholovdltaic array size, till an-
gle and ground reflectance. For ex-’
ample, according lo SOL ELECT,
owners of small PV arrays-at Denver
.and Portland can increase annual
“output by 11% (over Table 2) by

1)adjusting the tilt angle -once.

monthly and 2)mounting the array on
a surface of high ground rellectance
(say a shiny metal or lighl-colored
roof). The program is hased on the
simplified relationship; :

days in month X HT X watls ©

n/ I’V (upm iry
4‘.5 7()()

k=

where E is the kwh./mo. outpul and ‘N

HT is average solar radiation in BTU/
s . day. More delailed assess-
ments need to take pholovoltaic effi-
ciency varial[@g with temperature
into account. Thefprogram inpuls av-

erage hislorical values of sunshine..

hitting a horizontal” surface and-lhe
cloudiness factor for a location.in cal-

>

culating HT for speciﬁed tilt angles.

-~ address is compuSOLAR, Route 1,

WIND ELECT inputs various wind
_machine specifications,,the average
monthly wind speed a@ a reference

height. tower height, and site terrain

index. Its outputs are based on a sim-

" plified relationship which assumes a
Rayleigh wind speed distribution. It
- can help assess how outputs will
change with different wind machines
- and lower heights. :

If you're interested.in these com-
puter tools, compuSOLAR can help.

SOL ELECT, WIND ELECT, and’

many other solar related microcom-
putet programs are available at very
reasonable prices. Input dala {solar

. radiation, etc.) is provided for speci- .
- fied locations when available. ‘A

SASE will brlng you more mforma
tion. . '

Il you don't havea mlcrocompulcr
but are inlerested in having a better
understanding of how a photlovoltaic

array or a wind generator might per-3

form at your location, you can send

for information on compuSOLAR's

low cost individualized computer ser-
vices. Enclose alegal size SASE. The

Dept. ASE, Jasper, AR 72641

SOLAR

InerdUcing'the new. . .

WhirlWind Series 4000

Four Kilowart Wind Generator
- Heaung '
- Battery Charging
Utility Intcr?acc
“'Send $2.00 for complete catalog.
Dealer and Fd;’cign Inquirics lnvitcd‘

Whuled_

Power Company

207 Y2 East Superior-St.

Duluth, MN 55802
(218) 722-1492

I.ECTRICITY

Afforclable elfc

power Send “M()() f(): Cat. )I()(J lo Dc )l /\SE

INETINE

Glreer /
Cny ",l e ‘l

SOLAR\X/EST ELECTRIC

A full line authorlzed distributor for ARCQ Solar, lnc

232 ANACAT,

SIRE ! l SANTA H/\I\H/\l/\ CA ‘)H()l 805 ‘)()": 9667

(»()//\Ilcrnullvc Suurccs of Iuncrg_\'
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Recyclmg Old Houses: The
Super—lnsulated . Trlple—Decker

.

By Steven Kroppcr T

Jears dz_o I pruum_d plans
’IWOtor a super-inshlated triple
decker. With one complete heating
seuason past, 1 can now erUrt on lh(,
project’s suceess. : :

In 1980, six experts: met to study
how their technical spctiulﬂlics in-con-

servation and energy production could.
yicld the Teast cost energy - future for-

the residenits of Rowell Street in-Dor-
chester. MAL We studied community
scale district heating systems and indi-
vidual options which would-use waste
heat heat pumps, ACES, solar or co-
generation. We examined conservation
options from fow and no cost to radicale
super-insulation. -

We concluded that the-costs and sav-
ings of district heat (by cogeneration)
and super-insulation were equivalent.
However, for the later 1o succedd, we
had only to convinee mysell, my wile

and the bank. With the district heating’

system, we would need cost shuring
agreements  from twenty  home-
owners. This would be an. immense
task, requiring more {ime and ‘money
than' construction of the-system itself.
We chose super-insulation, s

Solar heating was dismissed because
our audit revealed that it would not be
cost effective until we had invested
$30.000 in_conservation, Further, you
can not solar heat o three family cn-
crgy sieve in a shaded urban neighbor-
hood when ils roof covers only 1,000
square feet.

Our lnplcfdcckcr is one of 15,000 in
Boston. Tt vas built in 1911, has & M
roof, is made of wood frame construc:
tion and has porches on the front and
back ol cach of the three apartments—
henee *triple-decker.™ R
Construction B
After

reducing infiltration ~ with
miles™
cellulose intd the roof and walls. Cel-
lulose is fire-treated,
print. It is a locally produced, low:
technology, low energy, matérial which
has the least cost per **R™of any insu-

shredded news-

of wc.llhcrslnppmg, we blew:

!
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‘The triple decker belore supounsulahon consumed up 101100 qallom ol-oll_per: floor m(,h :
year.

‘_chl;“_lhc'wimh)ws. We had plunnqd Gh
creplacesthem all with: new: operable
casement units. However, lorty-live

: wmdmis at $200 cach was more ex-
pensive - than OPEC ml, SO Ve wughl‘ ;
alternatives. We were adyised o try i v
thlmly of windows. As i result, we
ended up with cight window. styles in-
cluding:-awnings - casements.. double-
hung ;- fixed panes and S window elimi-
nated. ' The cost dropped to an
average of $160 cach. In choosing win-
dows, we considered many factors -
cluding ventiliation, heat loss. solkir
gaincartificial and n; uuml lipht, unnp :
and cost. Our window to floor arca is
3% —no styrofoam igloo here.

W& were plcusud rucnllv by a. Vl\ll-

lation.
We blew it into the roof to a depth of
16", and filled the wall cavity for
four inch depth. Blown insulation (and
_retrofit super-insulation) is usially ‘in-
“stalled fron the exterior of the ‘house;
However, the: interior of this house
was in.poor condition, and in need of
repair. [t would soon be covered witha
second super’ layer ofinsulatipn.
Thus, leaving the plasicrand lath in
place, we blew- insulation through
holes into the wall cavity. Thiy x.u.\ul ;
the insulating value of the wall
R- IS, dll(l theroolto R=53. After .ldd
ing sixinches ol ansulation (III)CIEI.IS\

batts) under the floor, itwas insulated
o' R- 2(1,/ 3 :




Source reduction of pOIIutants is cheaper than,
and may eliminate the need for an air to air.

heat exchanger

ing Defensé"(éontractor who closed one
‘of our new, tight windows and ex-
claimed, ‘*Sounds like a submarine.”’

Super-Insulation

By replacing the windows and blowing
in the cellulose, we drove the heat loss
even lower. Next, on the inside of the
perimeté® walls, we built a frame of
2X3s.(24” o.c.) set three inches away
from the wall and installed six inches
of fiberglass in the resulting cavity.
. With great care, we caulked, taped and
stapled a six mil ‘polyethylene air/
vapor barrier over the insulation to
keep moaisture in the house and infiltra-
tion out. '

Finally, we screwed '/2 inch gypsum
board to the frame. With a skim coat
and paint, a few home was created.
The result is a super-insulated wall of
R-38, cight times the original wall
value.

Since ‘we supcr—lnsula[ed from the
inside, the floor joists and ends of the

partition walls are untouched. Al- -

though heat is.wasted here, insulation
is not justified. The goal is to invest

wisely in conservation, not merely to -

save energy. To insulate those spots

would have been difficult and expen- .

sive, resulting in conservation at—
$4.00 per gallon of oil.

Chasing BTUs

In a typical old New England sicve,
the air change rate is modelled at two
per hour. This means that all the warm
air in the house is replaced by cold air
twice every hour. In 1911, when the
house was built, a high level of infil-
tration was a blessing. Drafts carried
away pollution from stove pilots,
space heaters, gas lamps, the stove and
from sweaty unwashed bodies.

Our super-insulated home is mod-
elled at 0.25 air changes per hour, or
one air change every four hours. A
new super-insulated home can’be so
tight that the air changes only once ev-
ery twenty hours. With a retrofit, it is
difficult to achieve such a tight house.

To minimize pollution, we prohibit
smoking and use an electric stove. We
were also cautious to. select building

materials which emit few pollutants. .

Source reduction of pollutants is
cheaper than, and may eliminate the
need for, an air to air hgat exchanger.

When tourists visit the house

Freebies

‘Before we started, the heat provided

by occupants, appliances, and the sun
(called miscellaneous or intrinsic gains
or ‘‘free’” heat) was insignificant. This
‘‘free’” heat provided, at most, five
percent of the required heat.

In our newly. retrofitted super-insu-

lated home however, the miscellane- ;.

ous gains dominate, and provide up to:,

half of the required heat.

Our refrigerator, two warm bodies, a.

reasonable leyel of lighting and appli-
ances can keep the house at 70° when
it is 50° outside. Further, a supcr—m-
sulated hoie is so tight that it semains
comlorlablc at five degrees below a
“normal”” house. Thus, the niiscella-

, neous gains can keep the house cozy to

45°, Close off two rooms to heat and
we have free heat to 40°. Only below
this temperature, called the balance
point, do we need aux’iliary heat.

Staying Hot

Each apartment in the tfiple-decker-

was originally heated by its own
75,000 btu. per hour (btu./h) forced-
hot-air furnace. Each furnace satisfied
a peak load of 55,000 btu./h (at-65°
dT). Now, super-insulated, the apart-
ment peak load i§ 11,300 btu./h—
almost a five—fold reduction in heat
loss.

Heat is now providcd by the conven-

tional 30 gallon gas fired domestic wa-

‘ter heaters which were in place prior to

the retrofit. Each heater has a gross
output of 30,000 btu./h and supplies
both space and domestic water heat.
Confronted with a possible choice be-

tween a hot shower or a warm home

on a winter morning, we -quickly in-
vested in shower flow restrictors.

The smallest circulating pump avail-
able ‘moves hot water through a con-
ventional reverse-return system of fin-
-tube radiation (copper tube/
aluminum fins). The radiation is over
sized to be compatibie with a future
low temperature solar heating system.

search in disbelicf for the furnate, but

. find only three water heaters.
Using a water heater for space heat ’
does levy an cfficiency penalty, but it

is very cheap ($150) and of low outpat.
Neither feature could be found in a
high efficiency boiler. .7

-

they

o
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The exlsllng convenuonal 30 gallon gas fired
waler healer now provides both peak space
and waler heating requiréments. The pump, .

. supply and relurn lines and tempering valve
were added to the water heater once it was
decided to use it for space heating as well as
water heating.

One unforseen- problem arose.
Warm water from the heater, located in
the basement, thermosyphons past the
circulating pump and up into the radia~
tors. The result is overheating and
some fuel waste. I wonder whether a
properly located heater would enable
thermosyphoning o drive the system -
thus eliminating the pump.

Chasing Dollars :
"NOTE: figures are fot one floor only! .
The project cost $8120 per floor. All
work was performed by contractors,
with. no subsidies. Before super-insu-
lation, each apartment was in decrepit
condition, and_in need ‘of rehabilita-
tion. They suflcred from high heatmg

costs and commanded low rents.

In accounting - for the projects, we
consider that in addition to low heatmg
bills, the quality of living space is im-
proved too. The total budget is thus di-
vided into cosmetic improvements:
(!/3), and actual conservation (¥/3), or
$5415.
 The pre- retrofit fuel bill was $1250,
and during 1981-82 (post retrofit) it
was less than $200. Thus a sdvings of
$1040 per unit, and a conservation ex- -
pense of $5415 yieids a19% return on

~investment and a five year. .payback.

The project cost is further. reduced
Because -we originally faced a bill of

~ $2200 to replace the furnace. With su- -
~pér-insulation, the futnace is not,nec-
essary. That sum can be invested in su-
per-insulation, thus saving -money '
instead of burning . it. In addition, an

25
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A unique opportunity...
WIND/HYDRO/PV
Alternatives for the

Midwest
ASES Conf &
June 4,' 198‘3 Wind \\:rkshup Ay
Minneapolis, Minnesota

A practical workshop, designed to answer your
questions and provide information. Conducted by §-
experta in each field. Coordinated by Donald
Marier, Executive Editor, ALTERNATIVE
SOURCES OF ENERGY magazine.

immediately following

PHOTO-
VOLTAICS

MR BS UG N GN GP SN BE SN ED G6 BN BN AN AN G5 B0
<,

This workshop is daaiglxed for the potential con-
sumer or inveator interested in learning about the
pruclm&l aspects of generating electricity using
renewable energy sources. Participanta attend ses-
siona which pertain to their field of intereat. Sub-
jecta include: connecting to utilities; figuring
payback; siting and output estimates; und Lypes of|
equipment. .
Speakers

 DONALD® MARIER, author,
FOR THE HOMEOWNER

WIND POWER

JOHN "GULLIVER, HYDROPOWER
SPECIALIST, U of Minn.
RICHARD KOMP, author, PRACTICAL

PHOTOVOLTAICS )

PAUL HELGESON, WIND. SPECIALIST,
State of Minn. -

1 Registration Fee, $55 until April 25, $65 lnte fee.

Please send more
WORKSHOP INFORMATION:

_ulso send info. on Americag - Energy’ Society

Conference & Wind Worksho, n"I

&
3

pN

ddress

E:’
~
£

Zip
Send to: ENERQY DESIGNS
Milaca, MN 56353
(612) 983-6892 or 983-2363

I3
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A drafty window {lelt) faced an ad;acenl home. and north Il was replaced nghl}’wnh a small
awning window which provides light, VP!'\IImIIOH and less.heal Io% .

annual furnace deprecidtion expense
of %H() 1S \‘lVLLl . a :

How Much Is Too Much .

J=am often asked. * *How much-is too
much?™” and “With g0 anuch insula-
tion, how can the houst breath?™ |
imagine pigk 'lhu‘z_ld\\ lunp straining

Ldoraie )

In most homes, th leyel-af insula-
tion+in the walls.is defined by-the dgplh
of the wood required to \uppml the
roof. In the roof, the “right™ amount
should-be able 1o melt the snow, but.
still make you itch on a hot summer
day. Sounds fishy. ~_~

The proper-or *optinral ™ amouit of

cmsulation for a home deLnd\ upon

the cost of energy and the cost of con-
servation. In the 1960s. R-15. may have
been optimal. In the 19705+ R 20. For !

“the1980s and hcvond R=40 is the mine

imum. The higher the tuel price, the’
maore insulation required. The aptimal -
amount ol insulution-epends upon the
interest rate, climate, the les and -
savings of insulatidn, and the umcnl

Cand future price of Tuel.

We kept adding insulation uniil the
return on bur investuent in conserva’
ton cquu‘llcd the rate at interest

charged by the tunk. In other words,
o weinvested more and. more money n

conserviion until, the: last Ll()”dl spent

Costus more.ip financing’ lerbcw thun. :

it saved infuel bills. - -

For Boston today, R-40 at lhc—walls
R-50in the roof,-R-25 {n the flaor and
R-3.at, the windows sre optimal. These
are only simple guide lines: It would,

of course, be possible to drive the aux- |

iliary hClllin}__, requirgmients to zera.
-~ However, the cost of this extreme step
would mr L\ccu.l the fuel savings (in
super-inswdated home).

Partners"With The Bank -

- v . ° - a
_To finance the super-insulated, triple-

-decker, wegborrowed funds from o

. bank. The loaneenabléd us to make a

sgreater investment than we would have

“been able to on our own. Investing in

conservation with financing {from a
stablefixed price of

bank assuresga
super- -insulation. for the term nt' the
loan. Tt-is similar to \cuan J long
térm tixed price coniractto R.LLI\’LJHI
- When the terny of our loan is over. Su-
;s pers IH\Uld(lUH will cast nothing.

In addition to insulating us from' fugl
pnu inflation. bank fmancing st lhl—
lzes -expenses throughout Tthe \'L‘lr
Since -our fucl bill is"so low, the
nmnlhlv buvmcﬁl to the bank com-
-prises our 2heating™ bill. While other

-

"

-~

prople’s. energy expenses feap everys

winler, our expense is” constant,. pre-
" dictable and lower! o
1 ;l\'ll\' ‘the bank is euppartner. 1t has

capital for loan, we ha
vcs(m\nl upporluml) (
12% and re-inve
pcr—insn!utio‘n

borrowed at

veryone wins,

See \cu Kropper is
Dased in. Ro
conimercial en

(l ()II()I)II\I

0V e ry an ((')/u‘(y'-\'u—

tion investment opporiunities in their

4‘/(1(1///10% Steven Kropper, 19 -Rowell
s Swreet, Dorchester, M4 ()\'/,'_’5
B17-82506904.

funds 1n-su-
y lu/,q‘c :

(])/l‘) -

i preat in-

-

SN




_energy focus

~ : .. aninformation update N . ;
-on all aspects of renewable energy .
t.“\ . g ) . . "" /
\
g |
“ weighs just 3.25 pounds per footand is - ' \
equivalent in strength to a steel tower- . X
weighing about 14 pounds per foot. : Lt ‘
. \ .
Apparently, Brigham Young Utiiver-  DETAIL of COMPONENTS
¢ sity is testing the Captive Column - .,  cotumn(z)-/ L -
- _(U.S. patent No. 3.501,880) copcept = - " CORE (3 ELEMENT j
to cvaliiate’ its strength ch;n‘uclcrisli.cs ) sm\N:rnLAMEN?r 7 R
- and mass production capabilitics for ¥ . (CLOCKWISE AND-, "= P
. . . L COUNTERCLOCKWIKE “
applications such as bridges and (ow-, . WINDINGS), = ;
Crs. 4 jl
The tower being tested by JERICO - PR SR
is 45 feet high and hinged at the base the Village Golf Course in‘Mooghead,
for tilt-up ()pcr:lLiocn, JER]CQ has, Milll)CS()lil"'\\{llCl'c it s installeds-'For
mounted its Model 3-8 trbine, which - fusther information onthe test priject,
has a 20.5 foot rotor diameter, onsthe contact: JERJCO, Ri. I, Box 171D,
tower. According to Dennig Jacobs of — Depr! ASE, Audobon, MN 56511, For
JERICO,» during the first month of . further information on the Captive
. testing, the tower withstood winds in Column concepts contact: Boséh Lab- .
. . 5 <y - : . ¥ .
excess of 30 mpheand thedwind system oratdries, 1717 17th St So., Dept.
s genergted 1200 kwh. of electricity for  ASE, Furgo, ND 58103, .
elte N \ . Ly - Py .
. : : ~ ‘
’ . o
Q - .
g Lo n
. . ' 7]
: <
z« -
‘ £
2 . ) ’ X
< L&—’Q%» o
- & [
. E , o
— s - 0%
A ew concepl in wind towers, the Captive « ‘o'g
Column.is designed 10 support the main load - N ey
« carrying elements alongether entire lengtts |, -23
The tower above, which s bemng testedd by = . :§
dacobs Energy Resgarch. Inc 5 45 teet tugh, 9 oL
and hinged at the base for Wt up opetnon @ mJ
N - . . . O'z
' " o ag
. A Light Weight Approach to Wind ‘ gt
e - ‘ T
~ Towers 0
A Captive Columin®™ i being tested J
by JFacobs Enerpy Research Ine, f}*
. N o . " . e
(JERICO) "near Moorehead, Minng— 4
sota. The structure, which was de- ' ‘%
‘ . . ¥l
-~ signed by Larry Bosce sch Labo- - o
- g u.d I y | rry Bosch ol H()S(.h‘I 1h(.> , v @
ratores - Fargo, North Dakota, s o -
fesigne ! 't the i ad car- 2
designed to support the m unvl() w car- 2 Welcome to the World of
rying clements along their entire The F MEYER
Ivng!‘h\ Phis 'H done b,y wrapping ‘[hf ENGINEERING BEXCELLENCE IN. A 10KW NI
lowerin a stanless steel wire **skin. Sond 3 00 tor siOmmaton Didlos g it 7
Accarding 1o Bosch, the column CABTGIOY fuwots N80 available fo ot othi gl s
. : : . ’

! ‘(i"//\,l-‘l‘l‘llglﬂ\v Sourees of Iéluf’_ru‘y w27
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PV + WIND POWER
NEW PRODUCT

Sequencing Charger Control.
Upgrade your 12 volt system.
Charge any multiple: 24 volt

:36. volt - 48 volt - 120 volt, etc.,

from 12 V-Source
Prices start at $139 00

. PLUS |
" 2 and 3. KW Whirlwind
wind‘generators-in stq_ck.

Alternatives

979-A East Avenuc :
Chico, CA 93926~

_Phone 916-345-1722

P} -

o . Sy

- FOR
D.C. WIND
GENERATORS

«control panels
«line voltage |
monitors
~eragulated power
diverters

PERPETUAL POWER CO.

4203 Idaho St. #5
San Diego, CA 82104

(714)563-1414,

o (dolet Inguiries invited)

"ARCO PV PANELS
BEST PRICES-EVER
ALSO
RV POWERPAC - Complete
35 & 70:watt installation hard- .
ware & regulator package. |

BATTERY GUARD & TEST

MODULE - 100% solid state
regulatlon device ‘with com-
plete ietering & controls, 12

volt models, 5 amp. & 10 amp.
CONTACT US
BEFORE YOU BUY
SEND $1.00: For Planning Booklet &
Catalog with sizing worksheet.
THE SILENT RV -
OIN!RATOR SPICIALIST
- SOLAR ELECTRIC SYSTEMS
BOX 1562, Dept, ASE
Cave Creek, AZ 85331
Phone: {602) 488-3708

-
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- Livingston Montana—-Hotbed of

‘Wind Activity —© ~

A number of -wind projccls m‘c baing
proposed. for the Livingsten, Montipa
area. Randall Tinkerman of Windceralt
s[Industries and American Energy I'mj:
ect (AEP) in San Francisco, Californin’
indicated to the Livingston City Coun
cil in mid-December that his. compuny
wants to lease Jand for n wind project,
Tinkerman indicatg lhul Winduerafi
Indudtries wouly! ulullvu_u 0 kw.
“Windane™ systepy, built by Danish
Wind ‘Technology of Viborg™® Den-
mark, atthe site. The proposed $1, 1
million project would wlsg involve the
instatlation ol five wnnl HIHIlIIUIIIlL.,
slnlumk

Humilion Standurd i nlw n‘pnllcdly
loaking into, it |umlhil|ly of aproject
in Livingsgton, Meetings between the
company nind the Montuna Public Ser-
viee” Commission und the Livingston
City Colineil have already been held. .
The coneept behind the project would
be to supply part of the load of an $800
million aluminum- smeltering plant,
which Alumax Cotporation is propos-

cing to-locate in Montana. The plant’s

clectrieal load would be upwards of
400 mw. A Hamilton Standard WIS-

C 4, 4.8 mw. wind systemy with w 256

“her 4, 19K,

“eompuny, reports that the company

-mg

~ ccember, 1982, when blade failures oc-

‘the most recent cases, the blades were -
-damaged when the rotor, which nor-

foot dinmeter rotor begim npcmlmg in- .
Muluinv Bow, Wyulnlllp, (] Su.plcm- :

Wimlpnwvl‘u(l Muchines, Ltd. has.
opened up w3700 sq. 1. facility in
Livingston for the development of its
70 toat diwmeter suil turbing. Greg
Couk, president of the Chicago-based .

has installed the Immngs for the tur-
hine and installation is now proceed-

The City of Livingston itself is con-
sidering the installation of four*more
wind systems, mmt/llkely Jay Carter
units, at its municipal wind farm this
summer, This despite additional de-
sign problems experienced by the
Cityks present four Carter units in De-

cured on both the Montana. Power.
Company units and on one of the City
of Livingston’s machlnes durmg 70
mph winds. :

The blade failures occurred just 11°
months after blade problems at the
Livingston site in January, 1982, In

mally operates downwind, ended up,

(

AT ax? AN U Y

call For price hat.

site_analysis

€lectric P‘ouJer. From The Wind

NITE & Dﬂ'f
"WIND SYSTEMS

is Overstockcdll

LUe must: clear out our stock of new

UJlnd “f}owcred Generators
Photovoltmc Panels
Towers H Inverters B Botterics

Evcruthmg for the completc encrgu system.

‘wc are slashing our prices 30%-50%. Al systems orq fully
. warranted with technical OSSIStOﬂC@ available. wrlte or

NITE & DHV mIND SVSTEMS

634 Su;onton Rd., Davenport, CA 95017
® installation — service —

i 3
L

( 408) 425 7636
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'Reader Pete Gardlne‘r of Laramie,. WF\:ornmg sent this ptr‘iure of his 125 waltt wind unit which he

assembled from a Kucharik Kit Kuc

assembly. .

arik Wind Electric, PO. Box 786, Depl. ASE, Toms River.
NJ 08753). Gardiner.noles that he is experimenting with the unit'in an urban selting. The wind

unit s mounted on a guyed pole with a plvol at the bottom for ease of working on the wholo

electrolyzer from a wind”system, the
electrolyzer takes. 10 amperes of cur-
rent and will produce about s cubic
feet of hydro;,cn per hour. For more
information, cwjtact: Hydrogen Wind
Inc., L.E. Spicek, R.R. #2, Box' 262,
Dept. ASE, Lineville, 1A 50147,

Unique Invcstments of San Francisco,
California is secking to install up to
five Bendix Wind Systems in Living-
ston, Montana. Bob Conrich, general
manager of Unique Investmcnts e
stated that the proJect is -still in the
planning stages. *‘The project is look-
ing for a site and Livingston scems like

said. 'But weare in very serious con-

(X}

versation with them.”’ According 1o -
Conrich, investment money for the

facing the wind upwmd and started up
in strong winds. This condition” oc-
cured after the brake had been applied
during gusty. winds to prevent yaw in-
stability and then restarted. Carter has
now re-designed the hub to prevent the
yaw instability and will be upgra-
dingOthe machines. The machine that
failed in° December has already been
repaired by Carter. Ed Stern, dircctor
of community developments for
Livingston, stated that the new design

recently survived winds in excess of

100 mph, during which the out-of-
balance mechanism was not even acti-
vated:

Hydrogen from the Wind

You can generate your own hydrogen
gas with an electrolyzer unit manufac-
tured by Hydrogen Wind, Inc. of Lin-
veville, lowa. L.E. Spicer, president
of the firm, notes that the company
previously sold plans for the units but
has now set up for manufacturing. One
electrolytic cell retails for $135 with
the clectrolyte (potassium hydroxide)
costing an extra $15. The plates are
sintered’ nickel, such as those used in
nickel cadmium batteries. According
to Spicer, under typical operating con-

ditions, with' 6 volts applied to the

project would come from a “‘large

New York investment firm.” At

For Larger Diaméiéf‘ Ro‘,goé L
Santa Rosa Machined'Props,T ,-
(707)545~8634

We can now produce blades
: up‘ o 84 foot dzamet,er_s, '

”

\
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a good place to locate it,*”  Conrich I
noted, “*We are some distance from
making the decjsion where to Iocutv.~— :
much depends on the utility, contract.”
He indicated that locating lh(. pmjcc -
in the G()rgomo Pass was also a possi- .
bility. .

“*No deal has been signed with the .
Bendix Corporation yet,”” Conrich « "




present, negotiations are in ' progress
with the Montana Power Company
and the Montana Public Service Com-
mission to set the stage for.a power
purthase contract. To make the project
viable, Conrich indicated that a long
term contract with a levelized buy-
back rate of 10 cents per kwh. is de-
sired by the company. -

If the project materializes as
planned, from one to five 4.5 mw.
wind turbines, supplied by Bendix
Corporation, would be installed by
1985. Bendix has been testing drive
train components of its design on its
Schachle machine near Palm Springs,
California.

MOD-2’s Shut Down - '

All Boeing MOD-2"s at Goodnoe Hills
and Medicine Bow have been. shut
down pending a review of the design
of the low speed shafts on the ma-
chines. According to Jim Couch, man-
ager of field operations at NASA-
Lewis Research Center in Cleveland,
Ohio, a cruck in the drive shaft of Unit
#1 at Goodnoc Hills near Goldendale,
Washington extends to about two-
thirds of the circumference of the

delivers...

Performance
not promises

® [ieingtie by
[ R AINTIS
@/

Hy e oyt
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SCIENCES
INCORPORATED
P.O. Box 3168
Boulder. CO 80307
(303) 449-3559
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-shaft. *‘The crack is fatigue-related

and caused by the weight of the rotor

on the shaft,”” Couch stated. ‘A tech-
nician discovered the crack while he
was in the process of resetting breakers
in the nacelle due to an automatic shut-
down of the machine on November 12,
1982."" Since then, the three MOD-2
machines at Goodnoe Hills and the
unit at Medicine Bow, Wyoming have
been shut down. Similar, but very
small cracks were found in Unit #2 at
Goodnoe Hills. No cracks have been
found in- the other machines’ shafts.
~Unit- #1 at Goodnoe Hills had earlier
been repaired due to the fajlure of an
improperly lubricated bc‘mn\; in June,
1981.

The crack in the dnw, hhdll of Umt
#l—cich shaft is about four” féet i

diameter and is. made of three—quaru.r

inch thick steel—started in the region
of a series of small holes that were
drilled into the shaft skin to support
brackets. The brackets are used to hold

"“y‘mous pieces of equipment which ard

=,

mounted on'the outside diameter of the
shaft. The bracket holes were npt in
the original design for the MOD-2, al-
though it was known that various com-

f

- political problem: Four ‘of the ma-

ponents were going to be mounted on
the shaft. According to Couch, during
the whole design and construction,
phase of the MOD-2, -theeffects of'
drilling the holes in the .shaft wab
somehow overlooked. ,

Couch states.that the ‘consensus of
the Boeing-NASA review commxttee,
established to evaluate the causes and.
what corrcctlve measures to take ‘was :
that all machines would have devel-
oped the cracks in time. The correotive
measure will be to install .new drive
shafts on all five machines in the ﬁ&ld
Although the solution is simple, i
nonetheless expensive and presents a

chines are owned by the Government
and an additional request for funds will
have to ‘be made, Costs to redesign,
build, and install thebew shafts are es-
timated to be around 4 half million dol-
lars per machiné, which could amount
to a significant percentage of the DOE
wind budget. Congressional sup-
porters are apparently wxllmg to vote:
for the funds, but there is no guamntec
that it will be done, given the present
cconomic condition of the country.
Despite the shutdown of the Good-
noe Hills and Medicine Bow. ma-




chines, PG&E has apparently decided
te continue operating its MOD-2 while
making frequent inspections. Com-
“pany cngincers performed dye-
penctration, magnetic particle, and ul-
trasonic tests on the shaft-and this led
to the decision to ‘continue- operation.
fficials plan to chatinue the dye-
penietration tests as wil as visual in-

spection for every ten hours of opera-

tion time-until the shaft can be
ruplaccd which will probably be about
six months, at the earlicst,
Wind in Puerto Rico

The City ‘of San Sebastian, Puer[o
Rico will receive a 25 kw. wind sys-
tem from Future Energy R&D Corp.

under a grant from the Department of

Energy. According to Gaylon Hinton,
vice president of engincering with Fu-
turc Energy, the grant called for the in-
stallation of*a 10 kw. system but the

company bid to install a 25 kw. ma-.

chine for $32,000, including tower
and installation. The machine will be

connected to the Puerto Rico Electrical
Power Authority L,rld and excess du-‘,
tricity will be sold for’7 certs perkwh. -

Hinton also reports that Future En-

“of 7 deg. and sends its signals to the

. oyt . .
ergy has improved the cfficiencies of

(its blades and generators and that the
coefficient of performance of the com-

pany’s blades has tested out at 46 per-
cent. This after redesigning the blades

through computer analysis and wind

tunnel testing of 80 different models.
> Hinton also states that the specially
wound induction generators which the

. company ‘uses are 81.5 pcrcent effi-

0 3 kw. model.
1ergy R&D Corp,

cient at /4 |oa
‘Contact: Futu

Curretera Estatal No. 113, Dept. ASE,
~> Zona Industrial, Quebradillas, Puerto .

Rico, 00742/ ) o
Electromatlc Sensor -

Electromatic has mtroduced ,an opto—
electronic wind direction scnsor Elec-

“tromatic Components Ltd. (/531 Bur-
gundy Parkway, Dept. ASE, Stream-
wood, 1L 60103),-a manufacturer of

maodular control circuits for industry,
has designed the model SO 115 wind

direction - relay which ~works in con-

junction with their model OD 02 opto-
electronic wind vane. The wind vane
registers cach change in wind direction

SO 115 forLohlrollin;_, yaw motors, A
time delay is adjustable, from O 8 to
18 seconds. :

Coming Events :

WIND WORKSHOP VI, June 1- 3
1983. i
Minneapolis, anevala
Sponsored by the Wind Division of the
American Solar Energy Society
(ASES). Contact: ‘Dr. Irwin Vas, c/o
FloWind Corp., 21212 '68th Av. So
- Kent, WA 98031,
ALTERNATIVES FOR*THE MID-
WEST: WIND, HYDRO AND PHO-
TOVOLTAICS. Junc 4, 1983, -
Minnedpolis, Minnesota
Workshop sponsored by Energy:De-
signs and Minnesota Solar Energy As-
sociation. Presentors include Donald
Marier of Alternative Sources of ‘En-
ergy, Richard Komp. of Skyheat Asso-
ciates, and John Gulliver of St. An-
thony Falls Hydraulic Laboratory, For
~more " information, contact: Alterna-
tives Workshop, 1421 Park™Av, #201,
" Minneapolis, MN 55404.
RENEWABLE ENERGY TECH-
NOLOGIES SYMPOSIUM & IN-
TERNATIONAL EXPOSITON, Au-,
pust 29-September 1, 1983.
Anaheim; Cualifornia . )
Contact: TMAC, 680 Beach St.,
428, San Francisco, CA 94109.

Suite

Sixth Biennial Wind Energy
Conference and Workshop

June 1-3, 1983 Minneapolis/St. Paul, Minnesota

In Conjunction With ASES 83— The 1983 ASES Annual Meeting, Solar Technologies
Conference And Product Exhibition

D hwmn B Vas FloWwind Industnes
Amencan Sotir Enetgy Society, Wind Energy Division
U'S Department of Energy. Wind Energy Technoogy Division
Amencan institute of Aeronautics and Astronautics

Tertestoal Energy Systems

Charman Ametican Society of Mechamcal Enginecrs,
Solar Energy Division

Amencan Wind Energy Association

Alternative Sources of Energy Magazine:

Minnesota Solae Energy Assaciation

HYponsot
Co-sponsars

tHost

For mnﬁgg.IMomaﬁon '

Attend the latest in this series ot
exceptional wind energy programs.

Results of studies in the public and private sectors will be
leatured in technical presentations; plenaries and working,
group discussions. Several topics ol interest to the wind
energy community will be.covered, lncludmg

Workshop VI at ASES 83. =~

O 1 cannot attend the meelmg but please send me orderlng |nfor-
mation on Wind Workshop VI Proceédlngs

(N
Nam’

Address

* U.S Wind Energy Program e
= International Wind Energy e
Programs ’ .
Large Wind Systems .
Small Wind Systems .

-

L ]

.

Aerodynamlcs/Wakes
Performance and Testing
Wind Characteristics - A
Performance and Testing -
Safety and Environment
Stand-alone Systems |
Dynamic Analysis,

) Ulllltylnterconnecnon

.
L ]
® Vertical Axis Systems : -
¢ Community and Wind Gy State
Farm Applications ‘

Day Telephone (. )

Plus ‘Return this to:

American Solar Energy Socnety
1230 Grandview Avenue ‘
,Boulder Colorado 80302 :

* Atfend a major renewable energy product exhibition
with a special Wind Pavillion displaying the latest
hardware-in the marketplace.

* Interact with other disciplines and professions engaged
in renewable energy developmenl atthe 1983 ASES
Annual Meeting. ...,

~

I
|
|
I
E
l
I
|
|
| X
B

~ ‘303 492-6017
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SOLEC

Foture 1 with ks rool integrated

SOLEC Inemational PV panols, viewod Trom the outsice, aned

from msicde 1he atlic, where the backs of the pancls are ol oxposecd 16 halp keop heimeepolo

Future 1

. . . ¢ : ’
Georgia Power's privately funded Fu-

ture ['home in Roswell, Georgia uses a
combination of energy technologies:
passive solar;
nunangement;
rods o,

cutectic salt storage
most notibly, photovoltaic
pancls. Actually, the home is not fu
turistic in the seose that all of the com
ponent technalpgies are wviitlable in
thevmarketplace now. According to the
architeet, Richard Sibly, prcsidcnl of
Sibly + Scedorf and Associates in At
lanta, Georgia, the process of (lCHI)__,n-
ing Future T and pmduung the archi-
tectural drawings took’ ()nly S,
weeks.,

The photovoltaic system for Future |
consists of sixty-four 62 watt punels,
ciach 25" . by o produced by
International
Hawthorne, Californi.
power siing ol the 544 sy, ftacmy s

kw. The array output of 2007 d.¢.

“volts and @ nomial 20 amps is fed o a

“Dece synchronous-inverter built by
Delta Blectronies. The inverter oper-
ates from an“input range of 160 v, (o
230 vodieand has anoutpuat oft 240
v, single phase, e, The PV osystem
cost 545425, not including develop-
ment and- design costs., :
tem was designed (hy Westinghouse
Electrie Cop. of Pittsburgh, Pennsyl-

"3 Alternative Sources ol Eoerpy/60

computerized load.

In¢.  of
The peak”

The total sys-

vania inder the direction
manager P15 Pittiman, .

The PV pancls are mounted directly
on rafters on 28 incly centers. There is
no insulation directly behind them o
help keep the panels s cook as possi-
Ble ad the fool/panel system is mide
watertight with Tremeo mono caulking
applicd 1o special rafter risers before:
the panels are installed,

SSibly reports that ‘in the period of

August through-November, 1982 the
PV system supplicd-an average of 438

kwh. per month or an average of 18,8
percent of the total electrical conswp-

tion i the home,

A unigque leature of Future s the

‘uunpulcn/ul Toad manangement sys-

tent, designed by Heery Enargy Con-
sultionts of Atlanta, which -can control

applicance usage ind provides fire ad

burglar alarm -pratection. hn addition,
the computer, w Conunodore. MIME

QA s used o divert exeess clectrical !

production from the PV array into stor-
age loads such as the hot water heater
i the house. I there ds no load 10 i
vert the excess electricity (o, it is sent
back o Georgia Powerbyia s utility
lines, In the August-November,

array’s output.had 1o be diverted hack
to the power company.

" project

1982
‘pcun(l less than 13 percent of the PV

x

ar-to-aarheat pump is used for addi--

. Other dmlgn features of Future Lin--
clude a passive soliyr system with 421
sq. At of direet gain plazing «in the
family room, i 200 sq. {1, trombe.wall
in two: bedrooms and a ‘bath, and. 24
Thermol-B 1. eutectic salt-thermal stor-+
age rods in the living and dinging
Fooms. The house s well insulated,
with R-38 ceiling insulation, R-27 wall
insulation,” double  glazed windows,
and RnII:/\‘W\uy outside shutters. An

tional heating or cooling,
12 Volt, Blender

Independent Power Company has now
added o 12 volt Kitehen blender toats
listing of appliances and devices for
(Lo powered systems. The blender has
a‘capacity of 40 0z and consumes
about 2.5 amps. Independent Power
also has 12 volt Honda gasoline pow-
ered battery chargers and 12 volt sol-
dering trons: For-a copy of their cata-
log, contact:tndependent Power::
Company, 12340 Tvier Foote Rd.,
Dept. ASE, Nevada Ciw, :CA 95959,

7,'




' Increasing PV Output

Photovoltaic module outputs can be in-
creased from 25 pereent in winter to up
10 55 i summer when using a solar
Ctracker, according to the Energy Shop
“of Victorville, Culifornia which manu-
factures the. SunSeeker Soldr Pmu'/((/
" Sun Tracker.,

StinSeeker can track up to 12 PV pan-

“oels. By adding a second tracking
mechanism, the unit can trac® both az-
imuth and ‘elevation - if necessary.
Prices for the tracker start.al $360. For
more inlormation, contact; The  Fn-
ergy Shop Inc., PO, Box 1512, Dept,
ASE, Victorville! CA Y2392,

b{m | nn il

il mm.
, FReEzem

i

Solar Powered Refrigerator

<o Arelrigerator that rons o just ' kwh,

per day (41 a-hu), or about one-lifth
" the consumption ol a standard refriger-
tor of comparable size, s now being
llludt by Sun Frose of Arcata, Califor-
i, The 17 cubic foot refrigerator
lh(‘}’l,\ ity high cllicicney  through
; héxu’sn of insulation: by comparimen-
",,mjl/mg tl)g' scctions; by placing the

ArecAgrghetween the wpper and lower

Cosumes

!
bara,

According to the Energy Shnp, one

)

~ photovoltaics )

. H ,
refrigerator sections; and by placing .

the compressor on top of the refrigera-
tor. According to Larry Schlussfer of
Sun Frost, the top mounted compre-
sser muns cooler and does not heat “the
refrigerator compartments. The com-
pany also makes a Tour cubic foot
chest-type wlnbualm which con-
about 17.5 a-h. per day. For
more information, contact: Larry Sch-
Iusster, "Sun Frost, Dept. ASE,
Bayside, Arcata, CA 95521,

PV Catalog

Solarwest Electric has just published
its new 1983 PV catalog. The 32 page

+hooklet costs $5.00 and includes infor- |

mationron PV history, how they work,

cand on system sizing and siting. The

catalog price is applicable to any pur-
chase of over $50. For more informa-
tion, contact: Solarwest Electric, 232
Anacapa St., Dept. ASE, Santa Bur-
CA 93101..

Photocomm Regulators

Photocomm Inc., the authorized

Southwest distributor for Arco Solar

PV pancls now offers regulitors for
PV systems.
Lare desigged for small 12 volt (up to 80
walts) or 24 volt (up to 160 watls) sys-
tems. The regulator has internal cir-
cuitry for battery vn]mbc temperature
compensation.

For large arrays, I’huluunnm offers
its: SRM master controller regulator
and SRS slave repulitor. They are
switching-shunt type regulators which
prevent overcharging of the batteries
by short circuiting the, PV module with
a solid state switch, When short cir-

cuiied, the voltage of the modules re-’

duces to almost zero volts and the cur-
rent rises 10 2 nominal 6 amps. so that

the power Lllwp.llmn (volts x amps.) |
in the modules is low compared to. us—'_
ing shunting resistors. The mastér IL):;v

ulator turns of U all the PV modules in
the array. When the battery bank needs
charging, the master regulator and
cach slave regulator limit the charge to
Ahe batteries while sensing the battery
temperature. By seising the battery
temperature, the naximum ler;_,mg
voltage cin be dLum\cd’ as the h.muy
teniperature inercases
averclarging.,
Photoconim also has plans to intro-
duce o PV powered water pumping
system in 1983, For further informa-
tion, contalt: Photocomm Inc.,
st Redfielif R(/RQ)('[)I ASE, Scot-
tsdale; A7 «‘1"\- 26). :

«

‘ structures O( bybl.c”l dLLCbbUlle
@ Static power -inverters & line:
‘ tied in*vcrté:r§/¢ : :
@ Photovoltaic storage batteries -
725

Its SR-series regulators-.

, thus pmvcnlm;z ‘

L7745

60/Alternative Sources ()l"Enc'r‘gy o

Photovotta-lc Products

line of ARCO Solar

e Full
photovoltalc modules, support

ARCO Solar 4> l ]

@ DC appliances & lighting
" systems
-\Y/rn‘_r de ];\'Ich

YY ALl uavs l] ] Allll ll
poncts - e ‘
® Ultra violet water purifiers

w
n
3
bl
: 0l
=t
~
o
3
;

. @ Full line of mobile and marine
radio systems and accessories
@ Remote. location powet systems.

[ communications associates|

305 N. Republic Avenue
Joliet, lllinols 60434
(815) 744-6444
- Toll free inquiry telephones i
U.S. Wats 800-435-9313

lllinois 800-892-1611

Authorized Distributor
ARCO Solar" Products

DEALER INQUIRIES INVITED

K

4 [ ] *
. . .
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. LLA‘ :
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K »

FOF COURSE YOU ARE.
SO GET IN TOUCH.

Send 52 00 for ‘our informative bro- .
¢hure, “An Introduction to lndepem
dént Power Systems’.

BEST ENERGY SYSTEMS. INCORPORATED
PO Box 280 - Necedah, \mumunM msawzoo



| Solar .Elec'{ri"c\

“o6 and 12 Volt, ¥

~292-3754

. M?Em ey %%

. Panels.
*28 Watt complete panel kit $216°,
35 Watt Arco seconds $276°
—no warranty’ :
<35 Watt Arco

—0 year warranty

$366°
“Delivered

. Professional Energy
Storage Batteries

'(.(mslrudul only for alternative
cnergy applications

¢ (utstanding warranty/nationwide .
servicing

5-3()() AMPS

*As low as $81.00 delivered

Your best energy storage, v:;l,('
" CATALOG $3.00
(916)’ Dealer

Inquiry
Invited

BT POl

L

Cllruckers to .t

~tion, ‘but .in this case,

photovoltalcs H | | -

Truckers Rely on PVs for
Warning System

By Brian Shoyers

Somo PV installations do not re-
quire fancy amortization footwork o}

make sense to the hardnose econo-:.

mist. Such an :account follows.
There is a winding, hilly :stretch of

. “Highway 70 lhat cuts through the ca-

‘nyonlands of Utah which has been
plagued by serious truck accidents
due lo a lack of proper warning sys-

lems. The obvious :golution 1o this ’

problem ’waslj flashing 5|gn to alert
he

This seems "a simple -enough solu-
the neares!
available -power ‘source. .was 17 'f2
miles ‘away, ‘Sevenleen -miles” of
power line would have cost the Utah
Department of ~Transporation over
~$125,000. : ' :

There was, however, an alterna-

tivé lo this dilema™photovoltaics. In
1980 Ihe Ulah Department of Trans-
p'ortalion applied for .and received a

AT LAST

A REPLACEMENT FOR
STRIP CHARTS

With Direct Computer Data Retrieval.
Use Battery Powered DATAPODS tor $650.

Records — e Precipitation

» Dwell Time

e Vehicle Counts

o Temperature
* Wind

s Solar Radiation » Soil Moisture

» Leaf Wetness ¢ Stream Stage

¢ Solid State Data Storage Module

» Waterproof ¢« —35°C— + 50°C Operation

upcoming danger.

~Workers put the tinishing louches on a unlque

RV installation in Utah which controls high:
way:warning signals, To bring in the power
= lines would have cosl the slale 125, OOO dol:
'Iars :

- of Energy to demonstrate the cost ef-

fecliveness of using pholovoltaics to

»Ilght the road sign. The solar pow:

ered S|gn developed by.Applied Re-

~ pdnels, each containing 33 photovol-

laic cells. Storage batteries, placed in
an insulated box, can keep the signs

“operaling through three sunfess
- days. .
 During its first year of operauon

the- only significant problem has

been vandalism. The PV cells, lo-
_caled on a butle above the sign itself,

are '1.000 leel from the roadway,

ehmmanng most tampering. Accord-

ing to «John McEwan, an employee

o the Utah Department of Transpor-
* tation and an author of the proposal
1o DOE, this is the. first system of its -

- search and Technology of Salt.Lake: . .
_is powered by eight 1 x4 foot solar -~

OMNIDATA Dept. T P.0. Box 3489
Logan, UT 84321 (801)753-7760
’\\Write Today For a Free Brochure

type in Ulah, but it won't be the last,
The success of this remole site appli-
‘cation has inspired other applications
by the department. McEwan said-
they are consuderlng using photovol '
laics lo drive pumps at remote res!
areas where [he only source of en-
_ergy lo. pump waler would be gaso-
line generators. ‘He also. mentioned
that the Utah Department of Fish and’
Game is looking into the use of pho:
Llovoltaics for pumping water for live-
stock in remole localions For morq
informalion about the Ulah project,
contact: John McEwan, Ulah Dept.
of Transportalion, Room 408, Slate -
_ Office building, Salt Lake Clty, UT
841 14
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The new TEF SunRunner has an automatic, interior shutter which is conlrolled by a simple limit
ihermostal TEF offers a unique guarantee. If lhe unit Ireezes within 5 years, they S|mply replace
it .

The **No Freeze™ Guarantee
TEF Manufacturing has recently an-
nounced the availability of the Sun-
Runner. The unit is a breadbox type
solur water heater with an interesting
“twist. The insulated shutter, which is
generally manually operated, is con-
trolled by a lmit thermostat. Accord-
ing to company president,
Kristy, “*This type of non-electronic
limit thermostat has been in use for
over forty years in the gas furnace in-
dustry. The preset temperature lithits
differ by .1ppm)\mmtuly 10 degrees,
which keeps“the unit from continually
opening and closing on a partly cloudy
day.” The insulating shutter is the
ronly moving part on the unit.

TEF s apparently ‘quite confident
about the design. Kenneth H. Russell,
director of research and development,
says ““The sheer simplicity of our solar
water heater is the key to its high efTi-
ciency and what allows us to offer
what"swe consider the most unique
guarantee in the industry.”” Their puar-
antee is simple. Providing the unit is
properly installed, if the SunRunner
freezes within the first five. years of
opcmuon TEF will replace it at no
charge. The guarantece applies any-
where in the continental United States.

Y

Thomas .

The $899 unit is shipped as a com-
pletely assembled package with its
own mounting flanges and two plumb-
ing connections which run to your ex-
isting water heater. There are no elec-
tronic controliers, sensors or valves to
be connected.

For more information on the TEF
SunRunner, contact: TEF Manufuctur-
ing, 1550 North Clark, Dept. ASE,
Fresno, CA 93703.

Invest in an SSA Account

f
Wondering where to invest your hard

-earncd money? -How about a **Solar

Savings Account™  (SSA). Grumman
Energy Svstems has an interesting an-
gle to consider in their sales literature,
The Glumnmn Sunstream®@system  is
used as an anmplc but the economics
should . apply to other "well designed
and durable solar hot water systems.
You start with the assumption that a
representative. Grumman  Sunstream
system will cost about $3,800 and that
annual operating and maintenance will
average about' | percent of that cost, or
$38 a year. Assuming the system will
save its owner about 13 million BTUs
of energy annually .and assuming the
homecowner is presently heating water
at a‘cost of seven cents per kilowatt
hour, savings in the first year of use
would be $266 minus the $38 annual

maintenance cost, ot $228.

Allowing for the effects of conven-
tional energy inflation-at an -assumed
10 percent a year, savings could grow
to $334 annually by the fifth year,

$538 by the tenth year and to $1,394

~by year 20. If the price of the system is
$3.,800, and the federal tax credit is 40
percent or $1,520, the actual cost of
the system is $2,280. The system has
an assumed service life of 20 years so
the average cost per year of owning the
system is° $2,280 divided by 20, or
$114 per year. Thus, if all'the assump-
tions hold up, it will cost the home-

owner $114 to save $228 in the first

year. Each year thereafter the savings:

increase because of the effect of infla-
tion on the cost of conventional fuel.
“According to Grumman, the savings
represent an average tax free yield
over just the first ten years of owner-
ship of 14.6 percent on the $2,280 in-
“vestment. Someone in the 40 percent
tax bracket would have to carn about
24 percent on a taxable investment to
do as well. '

Saveupto2/3 the’cos_; o/
Aaphoto-voltaicsonly
syslem wlth a ,

Photogen
Hybrid

System

.

Complete systems include:PV
Tarray w/passive tracking system.
AC generator, t}atlery charger,
solar micro- proccssou/conholltr.
Best inverter, attd-transfer
switch and deep-cycle batleries,

Edch system is custom designed
according to individual
requirements. For more.
information contact:

Jim Cyllen 7

Real-Géods Trading Co.
308 E. Perkins " ‘
Ukiah CA 95482 - :

(707)-468-9214 s 1

Send $3. 50ppd for 144-page
Altérnative Energy Calalog.

Thelmost complete Alternative Energy
Catalog in the world

1
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Delta-T®
‘Solar Products

Reliable
Solar System
Control -

A Complete Line of Solar. -

Heating and Solar Hot

Water Controls.

e Delta-T” leferentlal
Temperature
‘Thermostats available
with the Temp-Trak®
digital temperature
v display

. Delta -T* Multi-Logic™
(DML) provides for

multiple differential
control in a single unit.

'« DER-300W Remote
System Temperature
- Monitor with six
station digital display:
#Also available is the
Helio-Logic® multi-mode .
solar controller for
completely custom -
z| residential or commercial
solar applications and
. Motorized Damper for
space heating with air
systems.
For complete information
on all Heliotrope Geperal
products write or call

HELIOTROPE %

GENERAL
3733 Kenara Drive

Spring Valley, CA 92077 [
(619) 460-3930

Northeast: (203) 453-0476

CALL TOLL FREE;

In California (800) 552-8838
Outside California (800) 854-2674

Delta-T." the leading name in_solar control circuilry

P
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According to Leonard Rothenberg,
vice president of the Grumman Energy
Systems Company, ‘‘The amount of
money that your solar system can save
depends on how much hot water you
use, the size of the system and the cost
of conventional fuel. But solar defi-
nitely merits consideration as a solid
investment, right up there along with
CDs and IRAs.” ;

For more information on Grum-
man’s solar systems, contact: Grum-
man Energy Systems, 445 Broad Hol-
low Road, Dept. ASE Melville, NY

11747

The Carrizo Plain, in eastern San Luié‘lespo
County, Galifornia, -could well be the site of a
new solar power lower three times larger

" than any now operating in the world

World's Largest Solar Power -
Tower in Planning Stages - n
/

The Carrizo Plain in castern San Luis

_Obispo County "i§ the planned site for

design of a solar energy project pro-
posed to be three times larger than any
now operating in the world. Pacific

 Gas and Electric Company, Rockwell

International Corporation’s Energy

Systems Group und ARCO -Solar In- '

dustries will share the cost of develop-
ing the design with. the U.S. Deparnt-

ment of Energy. A contract for

preliminary design of the plant has

been awarded by the DOE to Rockwell.

International. -
The Carrizo Plain, about midway
between San Luis ®bispo and Bakers-
ficld, is now devoted to agricultrual
uses. The plant’s design, when com-
pleted, could include a field of approx—

imately 2,000 heliostats covering
- ‘about 250 acres . and .a power . tower
over 400 feet high. The heliostats, -

each with more than 1,000 square feet

1

-

of reflecting arca, would reflect sun- .

‘light to a cenfral receiver atop the

tower,, Liquid sodium circulating

sodium transférs the heat from the re-
ceiver to ‘a steam generator which
turns water into steam to powera tur-

bine. generator cdpable of gencmtmg

30,000 kilowatts.

When operational, the.plant could
produce 75 million kilowatt-hours of
electricity a year, equivalent. 'to the
electrical consumption of more than
12,000 typical households and replac-

-ing more than 160,000 barrels of oil

use per year.
After the Diablo Canyon Nuclcar
Power Plant starts operation, PG&E's

plans call for 100 percent reliance on .

alternative resources-—cogeneration,
hydro, geothcrmal solid waste and re-

newable rcsources like wind and solar -

energy—for the ‘remainder of the
1980s.

U.S. Solar Reqource Data Base
Now Available

A comprehensive collection of splar
radiation and meteorological dita for
_the United, States has been published in

s

a three volume series: by the Depart-

ment of Energy's Solar Energy Re-
search Institute (SERI). )
The Solar Ratliation Energy Re

source Atlas of the United States,

(Sl()(A No.  06]-000-00570-6,
$18.00) the Insolation Data Munual,
.(Sl()(lx No. 061-000-00489-1, $7.50)
and its addendum, the Direct Normal

¢ through the receiver would be, heated
‘to more than 1,000 degrees (F). The

Solar Radiation Data Manual, . Stock ;

No. 061-000-00593-5, '$4.75) repre-
sent duta accumulated and synthesized

tional Weather Stations across the no-

Ction. Y

wrn

Thic reference works are the result
of an cextensive cooperative -elfurt

“among @ number or orginizations, "’
of

says Roland lluls(rum Chief.
SERI's Renewable Rcsmmu Assess:

ment and. Instrumentation . Branch,-

**Collectively, these volumes should
prove extremely valuable not -only 10
solar engincers, designers, and manu-

o facturers, but to- mdu.omlo;,lst and ag-

ridultural engineers as well.!

All three publications are available -

from the Superintendent of Docu-
ments, U.S. Government Printing Of-

fice, Washington, DC,.20402. Orders

must be prepaid and the stock’ numbcrs
should be referenced when ordering.

_over a.23 year period from 248 Nu-




Ihe. Larsen Truss older- style peodesics and saw that 1

When it comes to superinsultion; one ; , - could reduce the namber of shapes and

ol the most common technigues cur- , ' - B make the task of ‘building much less.
rently in use is the double-wall system, . f 7 expensive, and uovery easy task. This

This is, however, a speciadized piece e . simplification hrought forth Lluign

of Traming requiring a meticolous and - gt - which has only 24 llmng_,lcs instead of

paticnt framing crew, something -r g6 : » the 45, 60, 90, or even 120 commonly

which ix often hard o come by, Long e Cot  found with other designs.’

time ASE reader “John Ry, Hughes hasy | ‘ “‘Along ‘with the 24 m‘mEIu the

come up with an interesting alterna- ] ' builder must construct3 trapezoids, all

nve, His groups Passive Solar Designy ] , it ) L assembled with-their 'skins® before the

Lid s has developed a simplified T , X _ s . dome s crected. According 1o Gene:

ing system called the Larsen Truss, : e T ‘ -athis modular.construction allows you -
which can be tised by an owner budlder . o T e 4= 10 build without professional’help. The

i conpnction with s oyl |h||ll|ll)' : " Lt ‘ : parts for-a Hexadome ‘can be.built at

Crew ; ‘ one place; a shop, for example, and
' ‘ e -moved by truck to the site-for final as-
‘ ~“sembly. The Hexadome design atHows
Giene Hopster, author of How 1o De= the builder fo use standard doors and
signtand Build Your Dome Home has &indows. wlmh saves money, time
lonnd away to simplify the geodesic - and labor: The flat trapezoids are ideal
dume s nmovitive Hexadomd e+ for second Noor windows, doriners: or'
i coployy nnly 24 triangles, A for ataemesegolar pancls. .
condnme o Gene, 1 could see 1t the For moreinforM&tion, “contact: Gene
peodesie Wi Iun complicated for the  Hopster, Hexadome W Americd, PO,
hind ol construction anostopeople = Bov 2357, Depr, 13[ [a -Mesa, CA
wonld want 10 tackle 1 studied Sthe V241 '

ELECTRICITY
FROM SUNLIGHT _

Simplitying the Geodesic Dome -

Basically, tRe Larsen Truss is o non
Cstuctural truss made of 2X2 chords
and intermittant plywood webs, sonme
Cwhit simikar o commercially avinkable
strvetural trsses used Tor floors G
roods e as apphed vertically on the
ottade ot ennventional 2e0d e
swall Doceneae enerpey cthnoeney, the
vipor biveer s plsced on e ontyide '
ol e strac o wad b e tore the
Povvsses e put i plice. S s thicannes
widlcan b bl e by any oy crew.
syve Solae Desgnn provides i , ' -
sulting services ondesipn, Tiyout aoud = \/ 8 nke Photovoltaic Systems
sitige s welban Tl desyi and drady Components, Hardware & Accessories
g ol plans. ey also hiave, several
detinl shects avinlable Slor .l‘h(' owner A REALITY TO DAY
Dutilder, covering the Larsen Trusy, e
Jeonventional dnu’hlv witll Construction Send $3.50 for Catalog to Dept. ASE.
and enery conservation i genceril ENCON PHOTOVOLTAICS .
For' more information. contiet: John | Authorized Distributors of Solarex Photovoltaics
Hughes, #204 10830 107 “Avenue i7.584 §0h00'cm"
. ; : ivonia, Mi 48150
L (313) 261-4130

Dept. ASE, Edmonton, Alheria,
weda, TSH OX S, S

60/Altu native .'souuc ol Ene



The Harvest Fuel 451™ 15 a 41.000 gallon capacity fuel alcohol plant designed by the Conklin
Company for on farm use. I} yields 2 3 gallons of 190 proof alcohol per bushel and produces
1,200 Ibs. ot high-protein distilers grains using 50 bushels of feedstocks dally. The on-tarm sys-
tem features six stainless-steel fermentation lanks (piciured abaove), distillation column, boiler

sohds separator. plus-plant raimng and site inspechon

Converting Manure to Alcohol -

Waste-a-hol, Ing¢.. a corporation char-
tered in Tennessee, has announced the
development of a process to make
cthyl aleohol out of manure. Accord-
ing to the inventors, the process is less
expensive and reqires less capital and
labor than present methods of obtain-
ing cthyl alcohol.

A .commercial prototype, built on
the farm of one of the inventors, is re-
ported to be producing 10 gallons of
alcohol an hour. Besides ethyl alcohol
(ethunol). the process also produces
two other alcohols in lesser quantities,
butanol and methanol. The residue left
from the process containg many of the
fertilizing nutrients of manure and,

Since the pithogenic parts of the ma-
nure are removed, it could be-sold as a
soil conditioner or fertilizer, As an al-
ternative, the manure residue could be
used to produce methane gas 1o power
the lesllllalmn unit or pmvulc fuel for
general furm’use.

Inventors Roy Patterson Lmd l).l\ld
Morpan state that the process has been
tested - on numerous animal manures
and thus far has worked on all of them!
Preliminary tests indicate that w .000
Ib. ow will produce erough manure
dailyto make anywhere from 1.8 10 2.2
gallons-ot alcohol, und it appears lhm-
retically p()\\lhTL‘ o obtain 4.4 z,.lllnn\
daily.

The clcvclnpmcm is il 1cuncnmtmn
process using the Saccharomyces

| cerevisiae -and Saccharomyces. elljp-
GREENHOUSES-BUILD YOUR UW siodeus strains of yeast, These are the
SAVE IHOUSANDS'UseomIuw-coleaclury{DneclDouble same yeasts commonly used 1o pro-
Insulated Glass 40% TAX CREDIT' QUANTITY DISCQUNTS duce ethyl alcohol. The exact mecha-
TS ‘ nism by which alcohol is produced is
200484 -~ 31305
. ~ not known, It is theorized that the cel-
27 iR f d_umg decomposing Bacteria break
: " ~down undigested cellulose to simple
ACT TODAY! (404) 691-1960 SURAUTS e veast ¢ Arfe ol
Socthessorn Ennigy Lantro, Dept. | sugurs, which the yeast converts to al .
PO Box 44066 - Allanta. 0A 30336 o cohol. Although the process is a very
. \ .

» simple one, the best results are ob-

38 - Alternative Sotirces of Energy/60

“conditions.

- fermentation
column, boiler, solids separator. plus
plant training and site inspection. For

“more

“A bibliography on biogas,

tained when pH,
recommended levels. Under favorable

quantities .of alcohol are obtained in
three days. For more informantion,
contact; Waste-a-hol, Inc., Buay 64,
Dept. ASE,

Chattanooga, TN 37421 .

Conklin Cmn'p:an_v Branches Out .

The Conklin: Company, which mani-
factures and markets roofing and coat-
ing praducts, cleaner, .lyuul(uml and
energy related pmduu\ is now offer-
ing the ““Harvest Fuel 451™." The
Harvest Fuel 451 is a 41,000 gallon

rmpuuly fuel alcohol- plant dulgnud

foron farm use. It yields 2.3 gallons
of 190 proof aleohol per bushel-and
produces 1,200 lbs. of high-protein
distillers grains (60% moisture) using

50 bushels of feedstocks (corn, wheat,

milo. or wheat-barley) daily. The on-
farm system features six stainless-steel
tanks, distillation

informatian, contact:  Conklin
Company, -Depr. ASE, 4660 W, 77th
St., Minn¢apolis, MN 55435,

Biogas Bibliography Now Available

from. Agriculture and  Other
Wastes™ has -been compiled by re-

scarcher and writer Gregg Shadduck..

This 1s'a comprehensive subject bibli-

“ography that will interest people in-

volved with energy production and
wasle maniagement. It covers four de-
cades” publications on fuel as pmdm~

tion by anacrobic digestion of such:

materials as livestock wastes, crop res-

idues, food processing wastes, munici-
pal solid waste, and others. The fac-

tors involved in gnacrobic digester
design and operation are covered. as
Are many dxgulu types.

Copics of this publication are avail-
able from the National . Technical In-
formation- Service, 5285 Port Royal
Road, Springficld, VA 22161 Micro-
fiche copics cost $4.,00 and paper cop-

ics cost $24.00. ‘Both have the ‘order

numper DES2 011534,

v

.

solids content and
yeast concentration are maintained at

commercially feasible

153 Warchouse Mari, .

“Biogas.
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Appropnate Technology
~ Tools for the Soft Path

International Project for. Soft Energy
Paths-

Friends of the Earth Books

1045 Sansome St., Dept. ASE

San Francisco, CA 94111

L$11.95 288 pp. @

This highly recommiended book is ac-
tually a cdllection of articles which,
contain a gold mine of useful informa-
tion «supporting a pragmatic, world-
wide energy strategy—the soft energy
path —for industrial ‘and developing
countries. The strategy is based on en-

ergy efficiency improvements -and ap- -

propriate_renewable’ energy* technolo-
gies. Summaries of soft ‘energy path
studies are provided for the United
States (the solar and conservation
study by the DOE’ ‘s Solar Energy Re-

search Institute that the Reagan Ad-

ministration tried to suppress), Great
Britain, India, China, Mdlaysm and
Bragzil.

Other SUbJCClS that are covered in-
cludé superinsulated homes, air-to-air

heat exchangers, earth sheltering, an

Alaskan double-envelope house, solar
industrial process heat, the Small
Farm Energy Project, alcohol fuels,
the food vrs. fuel controversy, organic
farming and much more. Reviewed by

" reader Dennjs Nelson, an energy ana-

Iyst from Wheaton, 1L~

Cordwood Masonry Houses, ‘A
Practical Guide for the
Owner-Builder

Robert L. Roy |
Sterling Publishing Co., Inc.

Two Park Ave., Dept. ASE

New York, NY 10016

$7.95 160 pp.

Roy takes the reader on a tour of cord-
wood houses, with a new selection of
color photas. The homes are beautiful,
energy efficient (both in use and in
terms of material -selection), and -ex-
tremely affordable ... if you have the
time and inclination. Rgy also presents

. networks.™

much practical ipformation on the art of
.cordwood construction, both from him-

self and the many cordwood builders he
has made it his business to miect over

_the course of the last several years. If

you are interested in cordwood, this is
the only place to start. Roy offers many
additional resources in this book and
during the bu1ld1ng season he cven of-
fers seminars ‘on construction. His new

. address is; Earthwood, RRI, Box 105,

Dept. ASE, West Chazy, NY 12992.

The Book of Heat A Four
Season Guide to. Wood. and
Coal Heating i

“Staff of Vermont Castings, Inc.

William Busha, Stephen Morris, edltors
Stephen Green Press
Fessenden Road at Indian Flat

Brattleboro VT 05301 .

$10.95 181 pages

An interesting approach for a wood heat
book—splitting the sections into sea-
sons. Woodburners around the country
know that the work of heating with °
wood starts well before November lst,

and never really ends. The staft of Ver-

mont C’qstings drawing from their own
experience and that of their.customers
has produeed a thorough and often hu-
morous account that might have been
titled “A Yeur in the Lifc of a Wood-
burner.’

Netwaorking: The First Report
and Dir eCtory

Jessica Llpndd\ and chﬁLy Sldmpx L

Doubleday & Co.
245 Park Ave.

New York NY 10167
$15.95 416 pages

Of main interest to ASE readers will be.

the fact that this publication is a direc-
tory to over 1,500 **key social change
Networks, like ‘*appropri-
ate téchnology’ and. ‘‘soft energy
paths’”, is one of those terms that ev-

eryone seems to have a different defi-
nition for. Be that as it may, this book
proports to ‘‘net only examine what a
network is,- why. it works, fand how to
usc it; but also to provide l* mos

able, up to date research findings:
about the new age in which we live.’".
I don’t know about that first part, but
after reading some large chunks of this
book, I would agree with the second-
part. If you're looking for information .

_“on an organization-that is part of the

“*new age’’ (ASE is in there, so you're

“all part of it), this is the on¢ stop [place

to find it. *
Solar - -

Handbook of Conservation and
Solar Energy: Trends and -
Perspectives

V. Daniel Hunt E *

Van Nostrand Reinhold Co

135 West 50th St.

New” York, NY 10020

$39.50 464 pp.-
%Thls new title from V. Daniel Hunt ze-

roes in on practical and economical
methods of. solving the problems we
will have to face in our energy future.
He presentsan ovérview of the major

_ thrusts and strategies of current conser-

vation and solar energy programs and

-discusses the key roles played. by gov-

ernment and, the private sector. He also
details*the gamut of new and recently
developc.d technologies that are in-

‘volved in conservation and the use of
alfernate energy - sources.

The Hand-
ook, among other things, is a well

‘rounded primer on solar energy.

Solar Remodeling: Passive
Heating and Cooling
Lane PubllThm;:, Co., {Sunsa Books)
Dept. ASE -

Menlo Park, CA 94025
$4.95 100 pp.
This-book is a winner! A\ highin qual-

1
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MAKE MONEY
New/Old Industry

- 2 EASY TO READ
FUN TO DO BOOKS

Prce $6.50

Contents: . 83 lilus.
e Adding a high pressure steam coil to
your stove.

¢ Safety and operating controls.

¢ Converting an air compressor to a
steam engine

# Alternators, generators and deep

. cycling battery banks. .

# Firing with wood and coal,

a

ks
t

Bonus Section:

. 'rrée fireplace-that used lo be

flicient.

* Low pressure steam for cnrculatmg
heat.

* High pressure s_(eam lo run a steam
engine and generalor

e Stormg heal and electricity.

A

Price $5.50

.Contents: o 49 Hlus.
e All kinds of wind turbines and how
they work. i

¢ Home heating with wind power -
¢ Producing electricilty with’your own
backyard built wind machina

Both books for $10.00. All ordors mailed
in:ong day—postago paid

Write — Harvey's, 1407 26th Ave,,
., Greeley, Colorado 80631

¥

40"
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ity as it is low in price! The writing is
beautifully smooth and clear. The se-
lection of topics and the specific ad-
vice given feflects much wisdom, per-

haps because of the large number of”

experts consulted—20! Starting me-
thodically with discussions of”~ goals
and strategies, including the famaus
strategy ‘‘insulate, then insolate’’,’the

“authors then. present brief but crystal .

clear accounts of the main passive-fe-
modeling and retrofit methods, includ-
ing direct gain systems, solar sun-
spaces, Trombe walls, drunmi walls,
~ window boxes, TAPs, and dlso the
principal DHW passive systems- and
summertime passive cooling methods.

All main pointg are illusttated by small *

* but superb two colordrawings. This is
followed by a dazzling toursde- {force;-

45. pages of .color photographs of pus-s.

. sive golar remiodelings of houses in all -

.. parts 0( the U.S. lhu«, are big, clear -

‘ phologmpha, ac.wmmnu.d by explan-

= atory text dnd Cross- “Bection dmgmms,
c‘xcmphlym;_, lh(. varied “solutions,
“found by lcadm;_, solar du.l;bncrs The
** book umdudea with severak **how-
o' sections, a good bnbhograﬁhy,
glossaty and uefine indéx. Al this for a
- mere $4.95! Reviewed by reader Wil-
_7lum Shurcliff, a solar advoca‘;e and

mlhm Jrom Cumbrtdge MA

“The Solar Energy Dzretfdry
Sandra Oddo & Marfin Mcl?hllhps
((.d ) . .

Grey House Publishing, Inc

360 Park Ave., South

Dupt 'ASE'

‘New York, NY 10010

$50 00 350 pp.

3 o

This title.is due to hit the book stores .,

this March. We” haveri't 'se¢n a copy-
. yet, but understarrd that Dick’Munson’

. of the Solar Lobby: hus ulllul it the

“““Who's Who of the solur cnergy
movement “and mdus(ly " /\Lu)ldlli},{
to Grey Hodses thie Directory will be n
. comprehensive and up-to=date guide to
the rapidly expunding field of soluren
ergy. lndmlcd will be - professional,
perdlL regionul und_goyernment or
ghanizationg, nmmmuluu‘la andd utili-
tics, educutional, training nnd - reser-
rach, lIl\I"illllllH)h nnd \()ulu of”
informgion pmlmnmg lq lhc \nlm e
erpy field, ' \
L Thermal” 1/1/)11((1!1()!1,\ of .S()lul
Inérgy: A Profe .s.sumul Gmde
K. W. Heinemann ‘
Gurland STPM Press
436 Madison Ave., Dept; ASE
New York, NY 10016 -
~$32.50 280 pp. '

In thlS book canc: ﬁnds cxcellent pro-

fessional level covemgc of active, wa-

ter type solar heating systems. Most of
. the major aspects of collection, - stor-
age, «distribution, -and pcrformance '
calculations arg.covered. The writing
is first class pfd the editing is near per-
fect. Elevén valuable appendixes are
included. On lhg negative side, most.
of the rclercncu. cited are dated 1978
or before; féw recent developments are
described: The large and exciting sub-
ject, of passive solar heating i% scarely
mentioned.  (reviewed bv William
Shurcliff) \ o
Super Insulated Houses a

Builder’s Perspective
Bruce Sklare .
Bay Development Corp.

" 7858, Bay Shore Drive, Dept. ASE
lndmnupohs IN 46240
.$12.00 90 pp.
This book is designedto tell the \ay-

* marr what a superinsulated house is,
how well-it performs and how‘lmlL l(‘ ,
costs. Emphasis is on a 2400 84.
“lyxury’ " superinsulated house in. lni
dianapolis which the author designed.
Largp phot()graphs and clear druwings
‘give the réader a close.tip view of dou-
ble stud walls, vapor barriers, ete: Too
small and simple to interest experts,”
this attractive and well written book | I
- just right for cxplaining o lnhn £0.°
Public why superinsulation is u“vulg,ug
S0 much excitement among, iy hitouts,”
builders, und hatie owners? (e vnwvcl
by Wiltiam hhunllll)

]

'f‘ -

Stirling K n;,ines

Liquid Piston S!ulutg Inguu'\
C.D, West

Yan Nostrand Runhuul Co.,
I35 West S0th Sty

New York: NY 1()020
$18.95 (44 pp. - -
hulum;, from the ruponse that \Bill
Murtini_ reccived on his”Stirling En-
giney arliéle (ASE #57), there is a lot
ol intrest on-the part. of ASE readers
on_the topic,
that much data avuilable’ Here is a-
new title which provides a complete
dcsunpuon of the liquid-piston Stirling ,
engine, how it works, how to design.
oné, how to build one and the théory.
of opcrauon The versatility of the en-. -

Ing.
.’

glne is emphasnzed and’ possxblc dp-, e

plications are dlscussed =,

Liquid Pnton Stirling - Engmes
should ‘be of spccxal mterest to. hlgh
‘school and college ldbomtones ‘scizi

ence fair participants and alternatwe .

- Energy enthusxam

There s however, not

5
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Correct Phase Blecttomes, Tue,

. . \
spectrum
\ ’94 ) : . v . v o
Spectrum provides access to lnrormatiyon tools, and hardware that éontrib
ute to individual and gommunity energy self-suffucnency Send correspond- ’
Clence o )pvctmm Editor, ASE'Magazine, Mllaca MN 56353. -
An extrutled alumiinum hood dissipates  Anderson Pulley Seals; Inc.
heat. Littlites use a 12, volt power sup— 920 West53rd Street A S
ply . DCpt ASE .
' . : Minneapolis, MN, 55449 . e

340 Hill Street . Pept, ASE
Il ('mu,{l (A 92020
- mlul Phipse Electionies, Ine. (CPE)

now manolactures the NO-WATT en-:

ey saver. The compact electrical unit

which sells for $14.95 plus $1.50 post--
age and handling, snaps onto the end,
oL.either four foot or eight foot fluores~

cenl lnbhls NO WATT limits the cur-
rent going through the light, so that the

“fixtuge uses 30% less power. The de-

s'iyrprovidm capacitive/reactive cle-
ments in series with the ballagt and dis-
charge tube to limit currént flow and
reduce wattage dissipafion, while
maintaining a hl}sh power factor. There

is no reductiofi in lumen efficiency, ac- -

cording to CPE, whose five year war-
ranty states that if the user does not re-
" lize a 30% -clectrical savings, the
entire purchase price,  including all
postage and handling (,h.ll‘}:,Lb, w1ll be
rt.iunde in full.

CAE, Inc.

P.O. Box 430, Dept. ASE
10087 Industrial Drive:
~Hamburg, MI 48139 o
Lintlites by CAE, Inc., are now avail-
able for illumination of control panels
and work spaces in dimly lit areas.
These slim gooseneck Jamps are avail-
able 4in black “finish in 6, 12, and 18
inch fengths. Littlites feature a a built in
dimmer and a. quartz halogén bulb
-which produces a crisp, white light.

“and the R value will be about 6.25.

“ture. of'the view out the window and

According (o Anderson Pulley Seals, a

- recent Princcton. Univgrstiy study re- :
“vealed that double hung windows have ™ =«
an cnergy robbing flaw-—pulley holes
for sash wcu,ht rope. Thlrty five per- . -
"cent of air lost through cach window '
escapes through pullcy holes. Ander-
son Pulley 'scals, in white or brown, .
with ¢losed cell adhesive gaskets and
screws, -permanently seal these air

leaks. The Pulley Seals sell for $1.50 a

pair.~ - -

4

Solar

417 M4

C(nbund;u, CO“RI()”?

The er/uw P/m,rrM kit comes com-
plete with panel edge trim with com--
pression edge seal, spray adhesive for
ldnﬁnati'nb fabric or graphic to the
foam’board, a window decorating idea
guide, and detailed casy to follow in-
structions. No spchdl tools are nccdcd

Star Technology suggests tak{ng a pic-

then sending it to one of those photo
houses which specializé in- big .blow
ups. The finished enlarged photo s
then glued to the Window Plug with
the spray adhesive. That way you
never Jose your view out the window,
even when it’s plugged.

H&H: Preuslon Products '
25 Canficld Road, Dept. ASE 0
Cedar Grove, NJ 07009 S

~H&H's ncwul producl is the Ther-
mally O/Jerated Tivo Way Valve, This
valve is designed to commcnce open-
ing-at a specific lcmpcmt e’ and will -
. continug . to -open -as - the -(¢mperature
drops lower,, When the temperature
rises, the vilve will close itself.
ot require manual \resettmg w

2

~ The valve is available with|half inch
NPT threads on both' ends dnd can be

60/Altcrnat|ve Sources o‘l‘ Encrg o



« Neat *

The National Center For
> Appropriate Technology

PRESENTS

NEW PLANS FOR
LOW COST

SUPERINSULATED

HOUSES

, dl"_ﬁ__j w/,)-\‘

THESE PLANS ARE SUPER-
DETAILED FOR THE OWNER/
BUILDER OR CONTRACTOR BUILD-
" ING SUPERINSULATED HOMES FOR
THE FIRST TIME. THE PLANS IN-
CLUDE UNIQUE STEP-BY-STEP CON-
STRUCTION SEQUENCE AND EVEN
AN UP-TO-DATE.RESOURCE LIST.
ok ok ok k k Ok Kk * ok ok ok

DESIGN FEATURES:

/@ R-40 DOUBLE STUD WALLS,
R-50 CEILINGS "
AIR-TIGHT VAPOR BARRlERB

INTEGRATED AIR-TO-AIR HEAT '
EXCHANGER SYSTEM

OPTIONAL SUNSPACE

TWO BEDROOM/ONE BATH
VERSION WITH CRAWL SPACE -
(MODULAR VERSION ALSO_
AVAILABLE)

@ THREE BEDROOM/TWO BATH
" VERSION WITH FULL BASE-
MENT N

For FREE' brochure with
detailed information on the -
plans, and a FREE NCAT
put?hcatlons catalbg simply
write;

NCAT, Dept. ASE
P.O. Box 3838
Butte; MT 59702

42

'

factory preset to temperatures within
the range of 40 to 90 degrees F. This

particular valve can be used to drain a

solar panel array when. the outdoor
temperature reaches ‘a given preset
temperature. It allows “the afray to
drain_until such time as it senses
warmer fluid;available. In this typg of
applicdtion, it should be isolated frdm
the lowest point of the array and at the

) point that would most probably reach

the coolest temperature.

“The **

Alternative Sources of Enérgy/60

Sealed Air Corporation
3433 Arden Rd..-Dept.-ASE °
Hayward, CA 94545

Sealed Air System 150" uses pa-
tented collectors with absorbers made
of a special plastic, guaranteed for five
years. The heated water is kept in a
larges conthiner (150 gallons). The
Sealed Air method Uses the 150 gallons
as a basic heat stormg source, and is
then plumbed to your existing hot wa-
ter system, which the manufacturer
claims will rarely be **on™, due to the
extra, ldF;_,C storage tank with R 14 in-
sulation. ‘

Solar . ’

Enerspan, Inc. : -
14168 Poway Rd?, Dept, ASE
RPoway, CA 92064

Enerspan has recently introduced their
Sun(/uuqur“‘ digital solar module.

The solar modules include pump, con- -
trols, flow meter, heat traps, isolation,

valves, and drain valves in compact

modules that simply bolt on any stan-

dard top fitted solar tank. Modules are

~available for both mild and hard freeze

climates, and can be installed by the
novice ‘in just minutes, auordmz, to
Enerspan. The module carrics a Tive
year limited warranty. -t - 7 ‘

-~ panded aluminum,

Research Products Corpor.mon
PO Box 1467, Dept. ASE
Madison, WI1.53701 .

The Suncell ngt(:m is a Lomplclcly»
cquipped air-to-air solar hcalm!7 Sys-. ¢
tem consisting of pre- asxembled solar

“collectors, mounting accessories, .an
air handling unit, and the necessary
controls. In addition, a heat storage
aréa, ducts, manifolds, and auxiliary
heating are required.. The collector in- -
corporatés the use of doublepaned,
tempered, insulated glass to allow high
solar pcnumtmn The glass is double-
sealed and is totally enclosed in a nig-
ged,  weather-resistant, custom-
molded rubber gasket that seals the

.~ glass into the frame. The absorber is

constructed of six layers of slit and ex-
painted with spe-
cial coating and fabricated with over
100,000 baftles in cach cell. This un-

usual baffle ajrangement causes turbu-
o lence as the air flows through the col- -
lcuor and provides three times the Heat -
transfer arca of.a single plate absorber,
according to the nmnumgl_yrur

i Transportation

Burley Design Cooperative .

78300 Pacific Hl;:hway South, Dept.
ASE T

Colm;:,u GI'()VL OR 97424

The Burlcy Lite Bicycle Trailer is de-
signed for those seeking a fun, health-
ful and inexpensive alternative 1o the
automobile. Weighing in at 18 pounds
the trailer is well suited for round town
crrands, lmnsporlmg childrer.or gro-.
“ceries, orfor the cycle tourist carrying
pear which nhl,y not fil" into bd):,\\ or:
pannicrs. ‘For a complete catalog of
Burley Bigycle Products, send one dol-
lar 1o the above address. -+

N




. reader-to-reader
- classified ads

To place an ad, send us $32.50 for the first 25 words, $1 30 per word thereafter.
Words in all CAPS are $1.45 each. Prepayment is required; name and address
must be included in the word count. Zip Code is free. Display ad (1/18 page)
in Classified Section: $55 per issue. Intcrcstcd in other display advertising?

ertc us for a rate card.

&

—

Films About Alternatives

Upbeat documentaries about AT, WATER
CONSERVATION, and RESOURCE RECOV-
ERY. Award-winning films used all over the
country. The recovery of energy from trash is
the subject of our newest release, ENERGY
WHERE YOU LEAST EXPECT-IT. Third Eye

Films, 12 Arrow St., Cambridge, MA 02138,
(617)354-1500, -
Hydro i

- PELTON wrbine wheels, 57 diameter, high
" strength urethane $40 cactPfRiate shalt anlc size
required), includes information booklet ($3.00
separately). PowerHouse Paul’s Peltons, -Box
1557/Station A, Sussex N.B. Cunada .EOE [PO.

Photovoltaics

Everything you need to build a complete solar-
cleetric panel. 30 watts (plus or minus), $229.00
delivered. Independent Power Co.

12340 Tyler

.

" (505)242-3552.

4

Foote Rd.,
3754, .
“Passive Trackers increase efficiency of photo-
voltaic’ arrays while using no metors which rob
power from the system. Write Zomewaorks, P.O.
Box 25805-AS, Albuquurquu. NM 87125

Nevada Ci(y, CA 95959, (916)292-

PHOTOVOLTAICS — 35 wall
$375 cu. includes UPS delivery. ]
on request. Informative catalog ¥1.00; Solar
Eleetric Systems, Box 1562, Ciave Creek, A7
85331,

Stirling Englnes

'STIRLING ENGINES ARE COMING, Stirl-

ing engines are efficient; safe, silent, and cun be
inexpensive. Information is available o devel-
opers who want to build a biomass or solur
heated” Stirling engine to make ‘clectricity or
pump water. ‘Send $2, to Martini Engineering,
2303 Harris, Richland, WA 99352, USA for in-
formation on how ta pet started.

Warm up in W/nter and
Cool off in summer with a

THRU THE FLOOR FAN

¢ In summer,
move cool alr
up from your
‘basement to
‘help cool your
¥ home.

In winter, |
-circulate warm
" air up into .,
hard-to-heat
rooms.

g .® 6" x 10" open- cIose
‘register.
e B" x 8" fan mounted lnlel
register

ldeal with wood stove and I/rep/dce heanng'

THRU THE WALL kit includes:

. Ad/uslable speed control
e Electrical outlet box
e 5ft c_:ord with plug

An easy do-it- yourse/f project! *
Model F8-150-38 (158vcl:minute) $64.50
Model FB-250-12 (250 ¢l minute) $66 50
Shipped prepaid. Write:
THRU-TH,E-FLOOR
Dale and Assoclates
- 2870 Bartells Drive -
"Beloit, WI 53511

Solar

SOLAR ENERGY DIGEST: Keep upduu.d on.

latest worldwide solar innovitions: We've spe-
ciidlized in reporting them monthly since 1973,
$35.00/yr; overseas, $43.00; sample copy,

$1.00. SED, P.O. Box 88-AE, Ocotillo, Calj-

fornia '92259.
Wind Power .

For sale: Encrtech 1800 Wind Generatar. Ask-
ing $3,000. Tom Peterson, Route 1, Box 362A,
Pruirip du Chien, Wisc, 53821, 608-326-4228.
“Used lead-ucid cells for sale. Various sizes:
Ideal for- your low voltuge power system. 10¢
per pound, Kilian Harrington, Salvatorians,. St.
Nazianz, Wisconsin 54232,
Acro-Power Wind Generator: .SL-1000, 12
VDC, includes voltage regulation: and control
panel (tower not included). List $3300, SALE

- $1500 FOB Ukiah'CA. Cill Real Goods Trading

Co. (7()7)468 9214, lim or Sheilah.

Gemini XKW Synchronous lnvc‘rlcr-snll in, fuc-
tory container -$ 1800 Energy Options, Inc. Box
558 Beverly Shores, IN 46301 (219)879-9463. -

NOW AVAILABLE
, “for R
Owner Installation -

sYou can Install this system-. .
which includes fan & thermostat
- -*Complete Installation Kit
~-Includes ducts, dampers &
mounting clips .- :
*Installation time: 1.-hour
-$434.00 List+ Tax
ZCONTACT;.

Ndrthem Solar Power
311 Elm St. South :
g Mooxjhead, Minnesota 56560 -

(218)233-2515 a0

. 6()/Allérnﬂtive S()urees of Energy L4y
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llOW TO ORDER

To order'a SUBSCRIPIT(
Back Issucs, Technical Pape
native Sources of Encrgy. s
order form with your name
order will be shipped prom

My Nuane
Address
City

ORDER FORM
alternative sources of enelgy

N:or our FREE CATALOGUE describing
ind literature currently available from Alter-
ly indicate your selection below. Send this
ddress and prepayment of your ordu Your
y upon receipt of payment.

I'] Send me u FREE CATALOGUE OF. AL—
TERNATIVE ENERGY INFORMATION; H
eseribing Back Issues, Technical Pupers, g
bioks, phamplets and literature on the following g
topics:Solar Energy,

State

Zip 2

Wind Power, Photovolia-1

| 'Calendafr—,

"~ Solar Teclkm(')logy Conference

“March 15-17, 1983; Four Seasons
Motor Inn in Albuquerque, New Mex-
ico

Sponsored by Sandia Natzonal Labora-
tories, the Department of Energy.and
the Solar-Energy Research Institute.
Contact; Carlota Klimas, Solar Sys-
tems Applications Diyision 9727,
Sandia National Laboratories, Al-.
buquerque, New Mexlco 87185 :
(505)846-0215

ics, Biomasy, Ilnhn Agriculture, uml Cooling

MY SUBSCRIPTION Critical Mass ’83: Naﬁonal Confer-

Technigues. 1
() new -¢ o . H
e : SKND*A FREE CATALOGUE TO, 3~ ence for Energy Job Security
- Individugl . . © MY FRIENDS TOO! - = MarCh 23:27, 1983, Howard Univer-
L1819 50-1 yrr6 issues . s~ g sity, Washington, D.C,
[ $3S.00-2 yrs/ 12 issues Name - - Sponsored by Public Ciizens’ Crmcal_
-~ Institution Address v ] Mass E P
I $25.00-1 yr/6 issues . . L, asy Lnergy ro;ecl g
L] $45.00-2 yrs/k’ issues ¢ "Y State Zip : Contact: Public Clizens’ Critical
~ Cnnnda apd Mes f il onl R DL o
) Gnua und Mexlco (sirfuce i onty) AND ' 1 Mass Energy Project, 215 Pennsyl- _
1545 00-2 yra/ 12 issues 3 vania Ave,, S:E., Washington, D C O
~ Foreign Gair mail only) Name ! 20003 (202) 546-4793 :
{1 $3B.00-1 yr/6 issues Address [ I
[ 1 $68.00-2 yrs/12 issues City Stute Zip - 1 4
e _ 5 s Ener’ '83; First lnternational
b“lgll‘bc'l‘llll 141”()‘I\§J{ l(? F/\I.l :S_____ MTP.RNAT;[\;IF SOE:C:«:S%F E‘:‘ERGY' lNC-= Trade Fair and Congress -
AU S Curreney anty Allow 30 weeks gelivery ac, Y 8 April 19-23, 1983, Hamburg Exhrbt—

tion and Congress Center

~Sponsored by The Hamburg Messe
and Congress ‘Gmbh, Jungiusstrasse
13, Postfach 30 23 60 2000 Hamburg -
36, Federal Republic of Germany,

- ‘Contact: Hags J. Rathje/Inter-View
Commupicatidns, Inc., 545 Madison
Ave.,/New  York, N.Y, 10022.
(212)758-4651. '

ADVERTISER’S INDEX AND
KEADER SERVICE & "'

mation on any off th pmduus advertised in this issue of
Al TFRNAI IVE SOURCES OF ENERGY, simply check tlic appropri-
dl(. b()x bLl()W and lmwmd this"form, complete with your name and ‘ad-
s serviee). -

‘American Solar Energy Society An-
Tmal Meeting, Technologies Confer-
ence and Solar Products Exposltio‘{ _

-

International Solar Products/ 9,

1

1

[]

]

]

1

:

] /\0r0hle/°7 ) 1L
NCAT/ 42~ []
[N

1

-8

Al
2}

[}

]

[ |

Alban Engine Power, Inc./ 4
I Alternative Energy Engineenng/ 11
I Allernative Sources of Energy/ IBC =
I Amencan Solar Energy Society/31
|
|

June 1-3, 1983 Minneapolis/St. Pa
Minnesota; aneapolls Conventio
“Hall- . ®

! Nile & Day Wind Syslems/ 28 -
+ Norlhern Solar Power Co./ 43
Onmudata Internationall 34 s

Bast.Energy Syslems/ 33 Parpeiual Power/ 28 ) Sponsored by Amencan Solar Energy
I Communications Associates/ 33 Photocomm, Inc /9 ! - \%’;'ef)’
Photowalt International/ 15¢ &» ontact: ASES 1230 Grandview;
i Roal Goods Trading Co.r 35 AVC., Dept. ASE Boulder, CO :
i The Earth Store/ .22 © 11 Rohn e 80302. (303)429-6017 ;
| Energy Alternatives/ 28 I Santa Rosa Machined Props, Inc./ < ”)

i Energy Designs/ 26
Energy Sciences/ 10
Energy Sciences, Inc./ 30
Encon Corp./ 37
Harviy's/ 40 |
Helolrope Generall 36

'l Independent Power Co/ 34

i Solar Bloctne Systeins/ 28
Solar Engineenng Services! 43
Solar Electne Specilles/ 22

i Solarwest Electnc/ 23 .
Sautheastom Energy<soplol 3
Western Now EnglandSolaf@h 6
Whirlwind Power Co /23
Winclworks/ 5

.

. Sth AnnunI'Tnternntionnl Energy
Trade Show/Conference . o
June 7-9, ]983 The Ohto Center, C()- ~
lumbus, Ohio . F
Sponsored by Ohio Hardware A.m()u- '
ation and.The Natmnal Energy J()ur-
nal, ~
Contact The National Energy Jour-
nal, 411 Cedar Road, P.O. Box
15035 Chesapeake, Yirglma 23320
(800)446 8303.

i
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|
|1 Dale and Assocites/ 43
|
[
|
I
I
[}
o
[

!
|
[
|
{
|
|
i Correct Phase Electronics. Inc./18 t
|
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An Important Reminder  PATRONIZE OUR
To Our Readers . ... . ADVERTISERS.
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CATALOGUE OF
SPECIALIZED INFORMATION
from alternative sources of enelgy :::

O en the doors to an amazing array of energy information:
Our staff is constantly reviewing literature in the field - looking for that “diamond in
the rough' - and when we find it, we make it avazlable to our readers.

- The q

Sun Ao
) NUME Y s

wNEELS R SRy eaNepnyy,
Power X CTIES AND ey
System o 4

‘ Thls CATALOGUE contains unique mformatlon on every concelvable topic in the field of renewable -
energy, including:

ALCOHOL FUELS SHELTER DESIGN
AQRICULTURE : ~ SOLAR ENERQY

BIOMASS v : : SOLAR HOT WATER HEATINO
COOLING TECHNIQUES ' "TRANSPORTATION '
CONSERVATION METHODS . WATER POWER

ELECTRICAL GENEBRATION WIND ENERQY .
PHOTOVOLTAICS : - WOODISOLID FUELS

This ‘information will be in-

valuable in assisting readers in--
making energy-related décisions. ‘ - p— ;o

It is unique information and : Y() u'owe
generally is unavailable : _ : ; , '
elsewhere. We invite you to look - .. it to

over the .qcelectii)nﬁ‘c:are[ully.' you 'rS‘(flf

IF YOU'RE INTERESTED IN
ENERGY., if you're a person
who is interested in exploring new
ideas and innovative solutions to
the rising cost of energy...

YOU NEED THIS
'INFORMATION

TO ORDER YOUR FREE ALTERNATIVE ENERGY INFORMATION
CATALOGUE, simply complete and send us the Order Form on Page 44.
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DESERVE QUALITY WIND TOWERS.

~ high technology, Computer Assisted Design

~ ROHN Quality Towers at record setting levels.

QUALITY WIND POWER SYSTEMS

ROHN has been désign_ing and hanufacturing quality
towers for over 30 years. We started'_‘Hot-Dip’ :
galvanizing our towers in 1954. Today, we employ

engineering and electronic inspection of raw materials |
to assure that only high quality towers carry the ROHN

name. o

3

It must be WOrking. Our customers continue to order

For more information on RQHN Quality Towers, Cbn“-' ,
tact your ROHN representative, or write: i

Rohn e
, 6718 West Plank Road
SR P.O, Box 2000
o " Peoria, lllinois 61656

- Our in-house ‘Hot-Di‘p p‘rolcess - as seen here -
extends the life and durability of your tower.

)
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