—sc ap= ﬁater heate:s-
- address the ‘place of €
Ebctggraghs. ch rts,;

_i ”’3/ = 3
_;!
Y
: S i : " * : P
4*i$***¢$#$*it*:t###***$¢¢¢$¢****$*t******¢*¢*****§****¢*$ti***¢¢$*$¢*$
~*_. . Reproductions,supplied by EDRS are the best that can he made % =
* from the.original document. R
*************i*****%ﬁt******#*1*********************3***#*#*****t*#ﬁ##*
i . .
/- . - . .
i . . :
4 0 B
A '-! i - . - .;/J-,‘=-.




Epuéaﬂaﬂ 5 HELEA?
MATIONAL |H§TITUTE l:

LTHISS EQEUMENT
Eutga EXACTL

TIOH ORIGIN.
E'.DWMDHS

> : o S _,

?&, (\ _ . =

C:) ’ i .
L,Ll - PRI . i
77_‘:{;1 . v ’ *

=~ ] v . . N
) Pennsylvania Department of Education 1980 - i L N .
L Funds Provided by Governor's Energy Council : ‘ - .
’ L LT B A \
>

ERIC E | |

Aruitoxt provided by Eic:



= oL ot

Commanwealth-of Peninsylvaniaf .. [~ « .
Dick Thomburgh, Governor . :

) . Department of Education
. ' °_Robert G, Scanlon, Secretary.

ERIC

Aruitoxt provided by Eic:

Office of Basic Education—= -~ ~** == oo (o
Rohald H. Lewis, Commissioner’
Francis J. Moran, Deputy Commissioner

Bureau of Curriculum Services * )
:David C. Campbell, Director * ' _ .

Health, Science and Technology Division
Irvin Edgar, Chief S, o
O John J, McDermott, Senior Scierice Adviser,
fiia Department of Education
. Box 911, 333 Market Street
Harrisburg, PA 17108

BRI e ! Pannsylv




) Pau]leghmnaﬂ .
" Millersville State Colleg

T

w =
[
— e T - v =
= -
- u
z i
- A A, A S R U S L UL S T S S S £ e R




Turn Your Fxrepl ace mtc a Fumace P@pular Sﬁzerzse C)ct

“Solar Assi ed H

"Wmclrmll on a,
1977,; o

Sglar Heatmg Dé'szgn and Cb]zstmctmn M l as J Chlebawskl E Hm C.’en alDau

"FIVE Snlar Water Heaters Yau Can Bulfd" Ward Moran Papular Sz:zencéAdverztures in
Alteérnate Energy, May 1975 L o A : : . S
"Solar Window"', Edward Moran ,&opular-Science A@vgﬁtures in Alternate Energy. B 2

- "Sun Power for Space Heating," Edwar ‘Moran, Faé&?&r‘ Science Adv&ntures in Alternate Energy. h }
. | ‘ * ) .ot ' {} gl;- .

ERIC 7 ) L

Aruitoxt provided by Eic:



Aruitoxt provided by Eic:



e -
13
7 H
) T . ?
LI % !

r}

ERIC

PAruntext provided by eric



" sist .in the deyelopment of mSIghts mto
techﬂalc)gy, am:l the attamment of occupa onal htera; Industrial arts- pmwdes vocational -
. -ofientation . expenences threugh rltS laboratary S}{LHS and also has the umque ablhty to at:quamt
students-mth.a _ i S T -

Ll

. _,As an lntegral ‘part of the total educational )
campr’hensmn cvf mdustnal techncilagy, :

prc:cluc;ts af mdustry, _students have the opportumty to: dsvelop a self-concept in relatloﬂ tc: tg
z:ha‘ng_i_ﬂgirequiretmeﬂts f’qr partik:ip’aticn inan ihdustﬁal,aﬂq ﬁecﬁnalggicai_ g:;u'turé R :

s'a spemal cantnbutmn tD make to ‘the total educatlonal program Whﬂe mdustnal
arts utﬂlzes* and cantnbutes ta the gc:als c'f' edur:atlorl in p%eparatlon for lle 1ts mterrelatlonshlps
concepts Furthennore mdustﬁal arts pm\ndes umquegopportumtles f'or students to partlclpate in
reahstlc experiences in the production of goods, or the rendaring ‘of services, through the effective
“use of people, methods, machines, monéy, mariagement; and marketing: Students study the effects SRR
of mdustﬁal technology upon all elements of society. Industnal arts rnust stand upon the
demonstrated values for which if is especially adapted,
f——subject -areas-in the develﬂpment of-the total-educational pr R

Furpﬂses : : 5 A o :.:  ] *

" The ‘purposes of industrial arts in Pennsylvama s@‘ ccms:stent with the g‘uals of quality Edl.l\:‘atltjﬂ in
. the Commonweslth of Pennsylvanla : ; :

To pfOVldE a sound program, c:f' industrial arts, clear an(:l realistic DbjEEtWES are essential. The
following statements.of purpose are unique to industrial arts prpgrarns in Pennsyﬂvama A prope:rly
‘planned and coordinated Industnal Afrts Prcgrarn should: s -

T L' - Dspei?p technalagzcal literacy - in a technologmal seclety one must bhe able to com-
" municate in the language of mdustry technology and science.

: 2. Develop an understanding of the place of mdustry in our\ society - Industry is. a- con- .
~ structive, dyhamic force in the world today, It'is the>responsibility of the school to
provide opportunities for each student to understand this force. Industrial arts provides
learning ac:t'iv_ities‘ by which students acquire knawledge and perforrnance skills.

T U — — S S— R e

3. QISE‘DIJE‘F arzd dél«*elap Sflldé‘ﬂf z‘alents ré‘lat&'d to t€f‘i1r1010gze;, thE mdustnal arts pro-
&
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rﬂental to proper conservatlon expenmentatxon

- Irzdu.s‘z‘mzl Materzais -isa study of physmal Triateri
“ and’ hcw these materlals are ‘transformed: thro,,
* constructions into cansurﬂable praducts Activit

A

Pawer Téchrzology is: the study of' energy and 1ts ap licat
catlons transpcrtatxon and manufactunng ' :

Visual - Communn:atmns - i§- the process of cammumzstmg thrcmg,h Slght Vlsual u:cnmmum-; :

cations me:ludes studles in ‘graphic arts, phutogaphy and drafting: _' Vil

These areas are to be taught as general laboratm’y experiences with multlple teaching methcds being -
ised in an efort to individuilize "instruction. Wide use of instructional. media and methods,
" appropriate in laboratory experiences, are encauraged Students should be taught in small, groups or
. .as.individuals; therefore teaching matetials must be developed and available to students according to

" need. A personnel/management system should be used in all laboratories for the develgpment of the -

~human relations aspects of the program. Mini-courses should be availfable for students who desue
sper:xfic expaneﬂces am:l sc,hedulmg should be ﬂexlble enough to permit courses of varymg

.mdg{atmn e T A , : . H . .




ndustrial ‘a 'phase of e ucatmn_;that hag !the umqu,
Students’ w1th the ca""bm;y tc: undgrstand and m nip

| Rewsed 7 o S
Q(:tc)be_f 19,1978 . . I




bgmg only thearetlcalssclenttﬁc m.hature the stud y was techmcal-eultufs}* Nc: attempt‘ was made to- .-
. assign energy and power subject- matter to- school grade level. The study was a starting pomt-—a big .
pu:iuré upOn whlch to bmld comprehenswe pmgrarns** e : : (}

W

Energy ', rces fhd pnme mO\FEF'S are Fundsrmental bases for constructmn power teehnology
courées ‘In add;tlcfn to teaching the tethnology of power, ‘there are pcjssnblhtles for learning
experiences in the. history of te;hnology, the Con;ept of t&chnal@gwal flow, in the events of . .*
s~ humiénKind, the ma-mfsstaﬁons of humancgreative spirit rising tcs the conviction that there must.be a, - T
[aetter way, ‘and the 1mpaut of many pérsonahtles rarely found m our, schoal history bc:oks

;f- . . R : 4.

ST s INTRGDUCTIGN N T

The str:r’y of Energy and power is the story of the mdustnal might of America. A hundred
. years ago only 5 percent of the total pc:wer being consumed was produced by mechanical means; '
9% percent was supplied B}‘ﬁman and animal power. Today, imately 98 pgrceﬁ, of our T
power come7from mechanical sources If industrial ar‘ts educatlon is to. reflect technology ‘and

industry, they studies of power’ g\:neratlon and, utlllzah}m’must be mcﬂuded ins the cumtuium

.




tfiat r:orwert tizé pawer fs) f hume:m and angmal musde mrzrzmg water wmd heat or Eier:trzclty mto &
maré usdable- form of. energy. By subscnbmg to a def"inlhon such-as thls it immediately b;comes '
apparent that aourses w1th llmltEd scoge such assmal[ gasalms Erzgzrzes w1ll fall short oflthe mark m
- rrzzfzthemodynamlcs must be a paﬁH;:fThe prograrn -and that- studymg‘thﬁkhrstoﬂcal davgloprnent oF -
prm‘le movers w111 ald in seemg where we are and where we, mlght be gomg -
T The compléte study From which tl'ﬁs matenal was taken is summanzed in thc accgmpanymg
, shar% Flgure 1. It included external combustion: engnes kmety: energy prlme movers, direct energy
+x conversion,’ elactnslty, and the so-called exotic-sotrces. The followmg exgerpt deals" only with
mternal combustlon devmes and-is, of ne:esmty shor’tened .

. e
_ iNTERNAL COMBUSTIDN ENGINES

Intemgbcombustlon engnes f‘on‘n -in tEl‘TﬂS of quantlty at least the backbone of' our power
needs Steam power is used to geﬂerate the tremendcms quantltles o‘f ﬂlECtl’lClty we nged but the

requxrements . ) - ; Ce

Ihtemai combustion engines are not efficient. They are generally foisy and plagued with
.__.vibration. They_emit noxious.and. offansxv;: fumes_and. are_often. short-lived. But the. versanhty and..
adaptability of itfrese engines, especlally in" the reuprmatm,g form, has literally transf'ormed our
way of life. So common is the ' gas eng,me that we’ take 1t very mm:h for granted until, for some
reason, it fails to perfafm its job. a . 4
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Internal combustioh eng,mes are now made in many forms; reciprocating, rotary, turbine,
reaction, and rocket. They may be very small or very large, with va}\;‘;us methods DF accomplishing
ignition, cooling, and lubrication. But they  are all 1 eat engines chayactanzed by the fuel being
burned rapidly inside the engine.

B . R

[

Re\éig rocating Engines - : . ) .

(- 3

The reaiprocating internal tombustion engine is perhaps the most familiar, form of power.
Throughout the world, automobiles, trucks and other engine-dnven conveyances transport people
and goods, perform as regulatory and emergency vehicles and provide a freedom of movement
undreamed of a century ago. The&ﬂu industry is one’of the largest employers in the United States -
Almost every family has a car, and the trend is to two or even three Even with the increasing
complexity of automobiles, the aveiage American feels he is something of an expert on cars. The
popular "sgiemlﬁg" literatuie abounds with articles on the subject High schoolas by Lhe thousands
repair . rebuild | and modify everything tiom jalopies to racing cais

('4 I he dlg\?;gnubllé Ia tndeed one of the most rematkable developiienta ot all thae, Lut 1as aleo
une ol the m&?l waslelul and has been called ™ 4 supeptative example of shoi®life and low ef
ficlsaey L uses "Many maintam that over pov civd automobiles will do more Lo haslea the vud ul
the fosi-fuel era than any wther factoy

Lk s;!uluuusul

fhe the 00 0 . P . . L o . ) . o .
Camnot o the ild e )x ko wr s waan e sl whighnes v vands ey L i a laeds
using 4 hoal covhanger stinilae to s bod But it Loat enchiinge o Lume o out sl Loglo cempeiaiares
becaust the.e was no proftecidon against overheated metal surf.ces. (imo. saygested that this
ditficulty could be oveiwglic by bhoalling Lhe an by coinbusthen within the castine thus climiluating
the necesaily ué t1a, nafﬁrrlug, heal chrough an o aciangen ‘wall

Lhic a0 i ciliaanag Vv b L bedanld calon e Caaan L, o0 [ [ QTR
s cle eglng ptwas.a: hroan the bogiing tuel Charge acle v ag s plade v 0 s v ot
fo .e. Five yehrs later, Willia. 1 B mett workeo oul a aigtho d «f unprasing Lo al Tael nature
berote combustien 3o that tThe subseqgucnt expansion, would cloaie moe g oa atlable gy
anothe, idea that had been .ugg.sted by Carnot Wright s and Larnett's machunes were not practical

engines bul oude exportimeatal Inodets
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pressure and was Slrmlar in DpEFatxon to Néw;omen onglnal stearn Engm& thlé the Engme was

were produced starting in 1872,

‘hea'v‘y and noisy, its Efﬁcxency Was twice that of the Lenoir engine. Approximately 5 DDD units

;,_time, due to hls e,xpenenge in ,the ﬁ&ld, were suuessful, ;mcl in 1876 h(: nmrketcd a_n engine
pmducing three horsepc\wer which ran at 180 revolulians DEI" minute. It was so quiet in contrast

Otto's new engine was.»0 superlor (o all uther eXisting mudela that 1t qu\i\;kl) dominated the
industry. By the time he died, over 30 00U engines bearing his name were Lt operation some being
of multicylinder design and capable of producing 100 horsepower His basty Jdosigps still predominate
although many unprovements have of vourge  been made 1o ottion valve deslgn tubitcalion
mc;L;;llLLEy; and v forth,

Lo 1892, Rudolph Diesel patentod onoiig i amaing oo vmios oyl g oo e o g aee daeds
aullfllent tempetalure (O cause vaporleadon aad gniden wh o the dl was titioducea Becanse
ol the high comptessiva tallo | the engine proved e sfliclent dhan gueoling huclod wnodals cven
though 1t had to be moie heavily ballt Di.sel cngincs beanediator . Lo ame veny popala tur alutton

ary and heavy ducy apphications
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1. the mechanical system

*to reciprocating mc:tn:),

to c: ,pturt thE energy of the burning fuel and transform it first

. with the propgr‘ qudntlty c}t arr hjr most .:thugnt Lumbustmn .
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Lot

sldvie vat,
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Thermodynamically, rotary engines are similar to other
differefices lie in the ways af aLhu:vmg Engme a;tmn ln .the Wanl{El engine, three chambcrs are
formed by the sides of the rotor and the wall of the housing. The usual fourstroke cycle occurs
with the simplicity and power stroke frequency of the two-stroke cycle.

In any one chamber, the cycle begins as an intake port is uncovered and fuel and air is drawn
in by the action of\ the rotor in its housing. As the rotor continues, the intake port 1s covered and
compression begins, followed by ifgmtion combustion and expansion the pouwer stioke
Continued motion ol the rotor uncovers the exhaust port and the rotor s 1 position tu repeat the
in vider the samne series of events thus there are thice

fur

sequence  [he three chambers experience
powel pulses fur cach revolution ot the rotor
-
L. Baalidis
4
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The closed-cycle turbjne is" the other major type.gAir does not come. into contact &ith the"

, burning fuel but is heated/in a heat exchanger, passtd through the turbine, cooled, and then

fEEQlTiprSSEd‘aﬂd reheated/in a closed system. Almost any type of fuel can be used, including the

heat(gensfated by nucleay reactors. Sometimes, both open- and closed-cycle principles are used. -
B . = ) T B =

- ' Aircraft jet engineé and turbo-proprengines are forms of gas turbines, but due to their highly

ipecialized nature, they/are usually considered separately from general Lypes for stationdry, marine

OF vehicluar use.

Systems

Purbines aic
the .ombustion ot
gas.s tnto mechanifal energy

cuctally In two SeclloNs Lhe guatlicr acs oo wlie bodios bodes 0h? - oo Laut aind

mber, and the power turbine Which vonveas thoe tdtent encigy of the ealiaust

J 1’!! thie (lia

K

wirned ducudy

seGlON thie D vang vvane ala, 1 o L S T T T I - TR ok
y the power turblne In the cond weitton v power tarosie hosdf the hoy Bagys
are made to expand against vlades in a mduner veiry shotlas Lo that He a slcara Lbine and heat
eneagy s tranyfurmed mte nechantcal snergy  Lhe Lutput sh 11 nay be vougded diretly tu a

geneiator of ufher Jevii e wr g gear braln vsay be vued Lo rvdue thic speed ol totatton
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ENERGY ALTERNATIVES AN

. . D
) - THE ROLE OF INDUSTRIAL ARTS
by
i Jdrank C. Owens & Thomas L. Pinelli

Thé Amb 9il embargo and the hardship and suffering experienced durmg the wake of the
% g;uunlry's coldest wmteﬁ of the twentieth century provide additonal evidence and credibility to the
bélléf’th;{,t this natien's traditional sources of energy will one day prove inadequate for meeting U S
t:n::x’gy needs These recent experiences. which are symptomatic of America's steadily deterioratyng
energy situation, necessitate the dc:velc;pmant of an aftinnative plan of action against conditions
which thieaten nationa I scetntly , wontinued US coonomie growth and development, and the active
participatory tole of the US o woild affarrd Solving Ameitoa's wnagy pioblons prescnts ad
QUUTIOUS L:Il-l,“,L}!lg‘é wideh tegulies the Jomnl eftotts of govoimaent buslicss and Ladustiy the
atademic community, and most i npurl;mt!y the Amencan people working together L help devi lop

adiversificd envitonmentally avveptable cncigy coonomy so thal Tatiie envigy tequlicinents cai be

et The altoinallve 1a ceononmte stagnation diwmploymcne and vonattoable dhdnge 1 Awcitoan

life =yle
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b. Energy Conversion Systems
1. Types of nozzles
2.7 Types of turbine wheels
3. Electric generator
c. System Loads
1. Resistors
2, Electro-mechanical
3. Output Power
a.© How to Measure the Qutput Power
.b.  How to Vary the Output Power
< Relationship of Output Power and Load
d. Relationship of Output Power and Input Water
Pressure :
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VARIOUS METHODS OF ENERGY
& POWER TRANSMISSION

The power transmission industry has long been concerned with the cost of pbwer distribution -
especially when the primary supply of energy is at long distances from the point of distribution.
The primary method of transmitting power has been through solid conductors through alternating
current. :

Solar_energy transmission from outer space has seriously beerr considered as a means of
uninterrupted power through microwave beams. The industrial applications of microwaves and
lasers have been established and are the most rapidly growing areas. Student awaieness and
exploration in the laboratory must highlight new emerging technologies and careers
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ELECTRICAL ENERGY TRANSMISSION
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I.  Basic Types
2. Compongnts and their functions
3. Flow rates

E. Basic Hydraulic System Components
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1. Pipes - , 7
_.2.. _ Connectors.. .
3. Filters
4, Control Valves
5. . Actuators

(a) Linear

(b) Rotary

6. - Water Separators

F -Comparison to Hydraulic Systems
... 1., Response time

2."  Power - Density

3. Tank energy storage
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/ Carcer Upportunities

ACOUSTIC ENERGY TRANSMIS31GMN

1 Lrstonasdes, ibienn 000 Aoiriasite s untd 14,
+
L4 }\:&f&!g bre tlen Loalevirislinn,
\ L. ocweate T warttlasicere 3) JdEH
I Fuaddimciital principles .
2 Compounents and subsysloiw 1 an s
syslem
(i:l) L!“‘:;A beacawinnbachins 2, ot o

(1) bower Supply

(2) S0ate [iansmn.
.. Enc..y Reception syster,
(s} Syaiein loads

[ S | U IPEY C
() s wantcinenl «
(b)  Measurement of (ool

() Relatiouship 1 rananitica |
(Jd) Kelattonahip of (evetved poatl
franamitier aad revclver
R:lgl!uu:h!g of revetved e
fananliler aad 1evelvear
. . “aakf
e The effect o vartous b o+ N ti

) Iiassnilast o [iiaons

LR

A



Applications

Environmental Aspects

Career Opportunities [

'VI, LASER ENERGY TRANSMISSION

A

\Y]

ERIC

Aruitoxt provided by Eic:

Introduction to Lasers and Their Uses

Safety in the Laboratory

Laser Transmission Systems
*

1
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Components and subsystems of a microwave transmission
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Energy transmission

1. power supply )

2. microwave transmitter <
Energy reception system _ )
System Loads

Energy transmission

(a)
(b)
(c)
(d)
(e)

(N

(g)
* (h)

Applications

Measurement of transmitteéd power

How to vary transmission power

Measurement of received power

Relationship of power transmitted and power recetved

Power variation due to angle between transmitter
ind receiver

Power variation due to distance between Lransimllio
and receiver
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2, Mechanical Energy
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(b)  Position - gravitational
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(d) Compressed gasses
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CURRICULUM GUIDELINE FOR ENERGY. ' .
SOURCES AND CONVERSION DEVICES

-

Part 1

By
r. Leonard Sterry and
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- Another -important element is to classify the energy -conversion devices.so that-the student
can point out the basic differences for each classification. For example, internal combustion engines
operate on a different principle if compared to external combustion enginfes. The folloWwin

parameters characterize the energy conversion devices: : t
I.  Operating Principle 5. Uses and Applications .
2. Performance 6. Cost of Operation !
3. Efficiency 7. Availability ‘
1 Emissions 8  Adapfability to the ! s
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There are njla,ny other varieties of energy converters. Ex

¥

cepting the hydro-turbines, the rest
are in experimental stages. Fuel cells, thermionic, solar and others presently produce a small
fraction of the needed power. However, the future development of alternate sources of energy is

[

. directed towards the exotic types. Solar, Geothermal. Hydro and"MHD generators show t’lgg‘greatest
potential in power generation. e i
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Pléce galvamzeﬂ sheet steel Nr: EE gage x 1 9‘/: mches

square, base.

Piece galvanized sﬁéet steel No.26gage x 22% inches

-_widé x 54 inches long, back, top, and sides fabrication
I Piece galvanized sheet steel, No 26 gage x 13inches
square, false bottom

1 Piece galvanized sheet Stéél No. 26 ga E:LQV; im:hes
wide x 14Vsinches long, door - :
Plece galvamzéd sheet steel Nﬂ 26 gaga X % mches

: FIEEE ga lvannzed shéet steel, Na 26 gagex 1% mc:hes
“widex 12% inches long, bottom, door-i insert strip-.
Pieces galvanized sheet steel, No. 26 gsgax 13 mches
wide x 18 inches long, glass support: -

Pieces tini plate, No. 2b.gagex 17 inches wide X 22‘/:
inches long, top and bottom reflector panels '
Pieces tin plate, No. 25 gage x 17": inches wide x 22
mﬁhes long, side reflector panels

Puece Flberglas msulangn 1 inch thick X 24 mches

Sash handles

”gmm%mi

16-Tinner's rivets R

" Heavy white thread

.-‘1 Piece. glass daublé thmknass 17% lnchés W|de X ZZ‘A

inches long

2: Piecesband iron, Vs mch thn:kx 3A lnch wuﬂe X 2 mchés .
- long;-door clamps - _ R e
-Pair strap hinges, 1 inch x 4 mch e

Sash pulls
Piece steel safety chain, Nn 1 /O x 9 feat Iang
Nails, No.-6 penny. 2

Machine screws, No. 6 x 32 x "/: i
head, with nuts
Mschme screws; No. 4 x 48 x1zin
head, with nut

ong, round-

Duco cement
Flat Black paint

- Solder

Sealing compound




West Seneca East is the erzl}' hlgh schGDl tD be funded by the Federal Energy Research and
Develapmgnt "‘Administration” (E.R.D.A.) for work ‘on-alternate” Energy systems ini: the forthcgmmg
SCORE ERA II intercollegiate ‘competition. The student group 's prc:posal was ranked 5th fromi the .

SD pmpr;sals recewed for grant request rewew ,

"“’*"Dver the years many ‘of- the energy technalmgy stud nts- have gone-on--to- college and
: spemahzed ‘in energy-enwranmental related careers. They havz obtamed scholarships which- have
. demonstrated their exceptional ability and dedication in the.area of energy related matters,
mcludmg the Westmghause Smence T alent Searc:h chalarshlp, whlch 18 CDmpEtlthE on the na*mnal

level.:

T T T T 0me " of “several billétin hoards T e LahT TR T
- Ctone deseribes the meaning of Power Tecliblogy.

. E



1.E.) winning eﬁ:c‘lgncy vehxclé Butlder ;
sludgnt /ince Kuntz .. R

: The secret is to 1dent1fy the ﬁeld af energy. conversion: tec:hnclctgy and farmulate yc:)ur
: phﬂasophy, based upon the rationale of Industrial ‘Arts education. Industrial Arts, in its broadest.

- concept; .is really.general education,. aﬂd belongs-in the.academic high school, for all students. Such...

' a rationale of. Industrial Arts apphed to energy education is a good case for convincing your
:department chairman, the schciol admlmstramfs and the Board of Education of the value of a 7

_technalaglcal study of energy and power, Traditional autc: mechanics. courses may not meet the
needs of the students for entry into the new and emerging energy/power occupations. Just such a=
presentation to the Board of Education in 1968, explamlng why an energy program was needed”
over-that of the exlstmg auto rrlec;hamcs course, gave mltlal support to the West Seneca East High -

~=—-8chool pmgram\ e e
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. _-: prgspectlve studerits about the new energy techn@lagy pmgram

A CcmprEhE‘nSlVE energy pmgram shcmld ‘be- baseA ‘upcm the concepts and prmclples_ )

.. .approach, through testmg and- expenmentatmn Such a _program has little time-to concern students = i
- with maintenance and ‘repair of ‘]abaratary energy systems or:engines. Mechanu:s training can be

_ vc.:f:tamed at'the lacal Vécatmnal c:nter ‘which speclﬁcally deals with these matters, Yet in' reality’ an-'j o

energy technglugy' cau e, at ths high schc:c:l artlculates well with the vocational center. Havmg R

__future vo - the nced ‘conceptual educatmn and_basic_skills_greatly ="
enhances then mampuzative cczmpeteri ies if they seleﬁzfurther study in mEQhamcs trammg This
- program also. prlVidES excellent prep ration for en_try into post-secondary technical -and higher
- education studies. L : L c

Wlth surpnsmgly httle dlf'ficultyj the Bc:ard c:f Educatmn Enthusmsﬁcally appmved ‘our -
cumculurﬁ request In addltlcm the Baard sent a du’ectwe tt:: our BthEl‘ hlgh schcol adv1smg smnlar : ‘

-in New YDrk stats severa] years prmr

A\
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L .-th(:se contacted danated sarnethmg to our erlergy cause The Im:al West Seneca Klwams Club= and

' :Natlcmal Fuel Gas each dcmated $SQO OE) and represent cur ’largest cnntnbutgrs Each’ ccntnbutar

.;When a prugrarn and students du snmethmg worth rnentmnmg, wnte a Shuft artlc_:le mclude a- -
photograph, and submit this to the local newspaper If your school system has a nevvsletter which
- goes uut tcv the taxpaymg public, include your notewaﬂ:hy energy article.

¥
= .

When the commumty ‘sees that t‘he schcals are téachmg far NIE fzzmrg with appllcatlons tc: '
real ~ world problems by matxvated enthusmstlc students many problems -which sesmed '

R msummuntable wﬂl begm to fade

Keep in tauch with ycur dleIth adrmmstratgr in charge af curnc:ulum far any state of
'Fed.eral gr:-mts Whlch“may be::ame avaﬂable In d dynarmc and current area such as énergy, attention

The energy teacher must l{eep current of the leatest pubhcatlons as scxmethmg new happens

o almost every day Some_ _excellent sourcesinclude: .

|



it b

Admzmstrqnon 'C‘itzzerz Néwsletter
- Federal Energy Admmlstranon '

.'\Washlngtcrn DC 20461 . . . o L

The Téx:co Siar .
135 East 4]1st Street
New York, N.Y. 10017

Power From Qil

Metropolitan Petroleunr Co.
.. 380 Madison Avenue o
" New York,N.Y. 10017 e ]

Aeraspace

Aerospace Industries Assn.
1725 DeSales St. N.W.
Washington, D.C. 20036

- Chemecology
Manufacturing Chemists Assn,

: 1825 Connecticut Ave., N W
“_Cnmplefgly reconditioned-8*diameter water-pump-- O
ing windmill. Students spent their summer in the ashington, D. C ZDDDQ , :

Energy Technology Lab to complete the work. o . .

Vo
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Infc:rm tu:m on _mdpawe T
g}?rlerlcan Wind Energy Assrl{ .
=5 ~21243:Grand-Rijver <~~~

. _f»DetrDlt Michlgan 48219

n n'ergfy"%aﬁd‘i‘péwér%
S EnvmonmentaLActlon o ,\,,z;,,,,i
1346 Connecticut Ave., N.W. :

Washington, D.C. 20036

School Energy Contests
Region Two.
- 26 Federal Plaza .
, New YDrk NY. I'DQDT

Infarmatmn on salar snergy ]
Sandia Laboratories..- - S V&
© Publi¢ Information Division - S :
_Albuquerque, New Mexico 87115 .
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A Natln 1: Tlaﬂ f Energyﬂ%esearch Develapment and Demnnstratmn

et e . Creating Energy Choices for-the Future;1976:-Volume I:- ST e
The Plan. Wash,mgton u. S Gavernment Pﬂntmg Dfﬁce 1976 ' '

($2 DO) ‘ R

Thls publlcatlon outlmes the foiclal posmtm of the gﬂvernment on Energy-relate.d ‘matters.
An enhghtemng section concerns itself with the roles of the private and publlc sectors, the Federal
agenf:les and Df E.R. D A vnth the natlonal energy pr@blem and the nature of its sclutxon

Chapters mclude 1) The Plan 2) Budget 3) Implementmg the Flan 4) Develapmg the Plan.
Speclal note shotuild be made that there is an executive summary mcluded whu:h preclsely describes

- the ksy points of the book: A must. for sencus mvestlgatmn
Frlend Gll and Dawd MDrrls Kllnwaft Counter Milaca, an v
Altematwe Sources of Energy Magazme 1975. ($2.00) : -

As 'stateti on the cnve;r ot this pub’lication the included material (34 pages) is, 4 consumers’

- guide to energy concepts, quantities, and uses:- It is written in non-technical terms, aimed at the
«~-:]ayman-who-is intetested-in- learning-more-about-energy-and-power;-as-it- is-related-to-his-everyday ————--

life. There is an fs\mterestmg quiz at the end of this booklet, entitled, Testing your energy awareness.

=




%

A cnmpamcn “to. the" Material Gulde especxally ‘outstanding chapters inc ludE Ewdence of szv'

~ Crisis; Energy Production and the Envuunment Energy What it is, What 1t Dﬂes and The -.
Expanenhal Century , :

Reynolﬂs Wllharn C Engrgy me Nature to Man New Yark MEGI’EW H?ll
1974, ($10 0oy - - 7
' Aq ‘excellent source (on the teacher's level) which was develaped for use in a ccursg about -
energy and energy technology, aimed primarily towards.non-engineering students. ngh school
» sclence and mathe‘matlcs seems adequate preparatmn for. cornprehenswn -

J— L3

I Espemslly gcmd chapters mclude The Bng Plcture - an Overﬂuw Mer:han 1t all Sthrts
Here Heat and cher Thmgs, Flow Systern Energetlcs : . A o . :s.?
Probably the begt dissertation ever read on the Semnd Law of Thermadynamms an%l e;ltrc}py

s gwen in the chapter on heat. Highly recommended . :
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" Scientific Amanmn: Energy and Power. S.;m Francisco: W. H. F'reem'ani ’
and Co., 1971, ($§3.95) ‘ 7

Besides havmg the most concise statement concerning the energy-power predicament in its

Forword, Energy and Power contains eleven original works by prominent authors in the field, such
as M. King Hubbert and Earl Cook, who have been widely quoted for the past several years,

The chapters in this book were first published in the September 1971 issue of Scientific

American, which was the twenty-second in the series of single-topic issues published annually by the
magaczine.

State of Florida Department of Aduunistiation A Flordian’s
Guide to Solar Energy Cape Canaveral, Fla - Florida Solas
Encigy Center 1975 (Approx cost. $2.00)

Accornding to Ploinda o Gioveanion, Roubu, auh, thiv oot Ly U

:.uuxust knows and what the pubhc knows abou solar cnuagy as hcul incr asing lhh s pmt 134

k-
Fhiis Lo b wotstaling v wllonl badbvorinaiionn s the P PR S S DO P . - 1
svolas ‘.ucts),(‘a?).lh,glhgu; ol solar cnergy (eapeviall, aoiar water Loadng ool space s cubo gy atnd a
scullvn vonCor Alng the taviut . whio beaffes o the ciflelo oy ol aodar oy st
rthe builh ot the o o Ld o e (U ETS R F O Lo bW B
' I YOS

oL, expert, Dr Bt b barber ol e ”\ll.\f!ii;\! O FL i a voales e PO TR O P
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DR. CHARLES ALEXANDER:

‘By 1985, .
maore than half

of all new homes

‘will be heated and
cooled by the sun.’

ENERGY CONSERVATION o

“ISSOLAR POWER A PRACTICAL SOLUTION”

The energy crisis of the last two years has generated a Complexity of problens. the most
pressing ol which center around the search tor an alteinative o tussil fuels Many diverse solutions

have been proposed. gt this time. the most practical appeats 1o be the utilization of the power of
the sun
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for using solar energy is quite simple. Most significant problems are in the area of refinements in
mass production and in construction techniques. However, we expect these problems to be solvel.
shortly. > ' ‘
| 3 .
Partial results of three major studies funded by the National Science Foundation show that
about two-thirds of all new bujldings are potential solar candidates. This amounts to approximately
40 million buildings by the yeax 2000.

Our own independent study agrees with these projections We expect that by 1985 more
than half of the new homes beipnghuilt will be heated and coouled by the rays of the sun Obviously,
then solar cnergy 1s a useful energy source, and we no longel need to ask when we will move
toward the utilization of sular ¢neigy  fur we have alicady cntered the Solar Age

L Charles osartder s own oaon bl pojeasn do il [0 prsrtennd Of EleCHrcal Laglo. iy o
Yernngaton s Stute Unto 2o ity Youngst W OHte a i dtrcctor of the unl

FSL., 3 swhar crie gy

task groug.

TERRENCE R CASVER.

‘Uaing sular power,

a homeowner can be. ...
in effect. his own utility
for as long as

he owns the Louse’

vntil cecgntly st aclar hoated b

s b Lee Leat the imuiita of the hoatlug P . t
aa o A v Do the wapeibinenlal aldge vt nae e
[ , v i 1ods " ! !
' l;‘ N v oaal Dvanaog. s g n Y R PO TR Ly o T s 1] i
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N -
his home by factory-trained dealers. He.can become, in effect, his own utility forsgs bong as he owns
the house. Sun power is a fuel that belongs to all of us, and one that no country can embargo.

My company, Energy Systems Inc., started a research program over a year ago that has
resulted in the solar collector panel we are now producing, Out collector has an eight-pass aluminum
fin absorber with copper tubing to pipe the heated water to the’storage tank. The collector is
enclosed in an aluminum frame and covered with two layers of tempered glass. We have brokeh
ground on a manufacuting plant in San Diego that will be able to turn out up to 1,000 cdllector
panels every ®ight-hour shift. Onc day's prt;xdm.liun could furnish the energy needed to supply 250
families with up to 90 percent of their hot-water needs for y:ﬁ‘gtl:j to come In other word§, cach
day's output will produce enough aluminum svlar pancls (o save the United States from [5 1018
million Btu's of energy each day which would otherwise have 1o come foun conventional fucls

Until tecently  the Iodoal wod e geeciathenls Laoo Loon alow i g Y

i, apphedlions Al Lhe consatna needl da chuourago nenl In th: furoa oL tas bvenvine - and

low -inwerest loans. Lhe Enegy Conse,vation and Conversion s.ct of 1975 o o stop i the Light

diiection A few atatea moslt notably Plorda have made greal sbindes I aupposting wolat cncigy,
but suppoit tron the federal governmant 1s noovhac near the hetp necdad One thing ve miust do is

Cieouldge thoale a Live governouenl auppore sen all lovids

ler. . fs ae . s poo o I T

belicvey ta soilar o« ocorgy for A r b svnl e O A N Y e
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\ PRODUCTS THAT HARNESS THE SUN '

Typical solar systems circulate water or some other medium through collectors, usually
placed on a roof. Sunlight striking the collectors heats the water to 100-200 degrees. Pipes conduct
the water to a storage tank,-where heat is extracted from the water to supply part of the energy
required by domestic heating and cooling equipment. (Because it cannot store enough energy during
prolonged sunless periods, a solar system will not fully satisfy a building's heating and cooling
needs.) Many of the principles involved in harnessing the sun are neither new nor highly technical
But until the oil crisis, the public was apathetic about solar research. But few major manulacturers
are producing residential solar equipment at this time. For the most part, they arc lcaving the
tield to local tirms. On these pages we.show a selection of ploneenng solar products Be aware that
the solar industry today compares with the auto industty carly in this.century when sinall inachine
shops buillt and sold experimental cars for which there were inconclustve perfuriunge data

Recogitzimg this  the Federal Departiment of Consunicr Altalis wdiiis prospo.live painchiaa s of

sular equipiient b, be wary of uxaggerated perfutmance claims.
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conbiactor may not be | .alihed to solve So when you shoyp for solar neating ob o 1w meglaled

now puchaging systeins Lo help cousmmas avord the pails o wsscmbhng cotipenents Among these
thn. i addifion to othes Usted on tollowing pages wie Euergy Systems San Dicg ¢altt PFG
Indusiae.  Pittsbuigl, Pa o Sunworh . Gatlfura Conaond the turemost of the sola ploncors
Edmund Scientific, Basungion, NJJ. Most solar Lystenas use dal plate coull,clurs ke Lhose o the
Jiawmg above Northiup e Hutchins, Tea has doveloped a new type ol collictorn that s
wotnpalible with the firm's tecalinng and cooling p o duovs bhe cobis tos which svivels to Lack Liue
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antifreeze to permit the collector to function in winter, Solar Research, Granada Hills, Calif.,
packages a system like this, which includes two PPG collectors, 52-gal. tank, heat exchanger, pump,
and electric controls. Universal Solar Systems, Ocala, Fla., markets a similar assembly. Seen in a

. display model, it uses five solar receptors (collectors) made of flat vinyl coils, through which

heat-transfer fluid circulates. It c¢osts about $1.300. Sol-Therm, New York, N.Y., offers an
open-loop -system that has no moving parts. Sunlight heats water in the collectors, reducing its
density and making it rise into the tank, where it can be drawn oft. Incoming cold water sinks to
the bottom of the tank and into-the collectors to finish the cycle. -The system must be drained in
freezing weather. Sav Heater, is another open-loop system From Fred Rice, Van Nuys, Calit 1t
employs cylindrical modules that serve as both collectors and storage vesscls Each module hulds 12
gal of water The system's urved surface affords maximun exposure to the sun's changing angles

|
|
|

[
Ve 501aB U+ wanil
. n%rll s A0 BLASE LOUIEDTan
L FLI
ivBd f Al ELH
a
cidl
LBy
= db L]
AN Eef

dies gk

} STILAR OvyAwily
o AT Brate (00 kL. e




SOLAR FURNACE

uses air. The furnace seen here was developed by International Solarthermics Corp., Nederland,
Colo., and is being made by several manufacturers, including Solar-Aire, White Bear Lake, Minn.,
and Solar Power, Glenside, Pa. It is freestanding and totally compatible with existing forced
warm-air heating systems. So it adapts to heating remodeling as easily as to new construction,
Like other solar space heaters, it is an euxiliary system, designed to supply most of a home's heating
needs but not all. Study the drawings: Aluminum collectors un the side of the A-frame structure,
absorb solar energy, which is intensified by a horizontal reflector on the ground. Air warmed by the
by a blower becomes hot and enters conventional ductwork ‘to heat rooms The stone storage
battery van retain enough heat to warm the average house sutficiently fur three to five sunless days
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POOL HEATING

Several companies offer pool-heating systems that in operation resemble the domestic

. i . . Ly _—— , , L !

hot-water systems described on the preceding page. These compunies include Burke Rubber, San
Jose, Calif., and Fafco, Redwood City, Calif., reported on in previous issues. Here we show tow

- other approaches to pool heating, L. M. Dearing Associates, Studio City, Calif., developed the Solar

Pool Blanket. Transparent and-only 3/16' thick, the blanket contains thousands of encapsulated air
cells between two flexible plastic sheets. It traps about two-thirds of the solar energy that strikes it
Overa a period of several sunny days it can raise and maintain pool-water temperatures 10 to 15
degrees without pumping or auxiliary heating It also conserves water and chemicals and mumimiizes
heat loss. One persog can fold or roll it up. Catel Ml Co. Momovia, Calit., makes the Solar Cirdles
Like the blanket, they transfer solar energy to o poul and reduce the luss ot heat chemncals and
waler through evaporation They have 5" dtamcters aie niade of plastic and store casily bul can
alsu be left in the water while the pool 1 1ruse For best results they should cover approatmuately

two thirds of the pool’s surfuce  The cncdes can salse waler temperatares as mach as 15 degiees
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DO-IT-YOURSELF SYSTEMS

The installation of a simple solar-heating system is primarily a plumbing project—one that a
handy homéowner can do himself. The domestic water-heating systems described on a preceding
page, for instance, do not require great skill to assemble. Seen here are systems-specatically geared
to the do-it-yourself market. The Solarator collectors are the heart of a system available from Fun &
Frolic, Madisoft Heights, Mich. They were developed by Professors Conan E. Fisher and Fdward J,
Konopka, sell for about $40 cach, and reportedly have been used in more than 15 000 1mistallations.
Instructions available from the company tell how to use the collectors in various applications,
from pool heating to space heating The drawing shows how to tie them into a domestic hot-water
want o test the potential of sular energy without making o major mvestaent 1 1t Called Solar
Ploncer Model 22 the system costs about 3250 It consists of 0 328" Sol K Leoh collector A€
eleciitn pump 207 o nylon tubing and Counetors You cun vae 10 0 heal doon alle walds o
connect it to o tan cotl unit to heat small rooms, gioenheuses vr sheds Wililsn B Eoanons.n
editor and publisher of Solar Encrgy Digest San Dicgo Calif 15 otleting o 56 pape bouklet that
contatus plans and specifications for building nis Solarsan systan which can ticat o1 ool butliigs
and  heat domestic water and swinfming pools  Photo showe Soluovir oy aienn tostalled 1
Edmiondsun's own house. The booklet costs $25 =
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—« BEADEP 5UNWALL:
* OPEN PURING SUNNY
GO\D PERIODS
- LLOSED DURING SUN
HOT PERIODS AND
SUNLESS PERIOPS
(NIGHT, CLOUPY)
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South-facing facade. reveals the successful joining of a traditional Cape Cod extetior \?Eﬁh an
array of solar collector panels mounted on the roof. Clapboards sheathe the structure. Sl}d ch:ug(
provides outdoor living space. Contemporary light-filled living room, opposite, is two stcmgs “high
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di m Staﬂdsrd golf eert bettenes w;ll,be mstelled et replacement tlme hewever As an. edded
T iovation, Edrthmind is eentempletlng eddmg two moreé six-volt batteries to the bank te create
. #wo-sets of 24 volts in parallel. In this manner, says Heeklemen we.double our eepaelty, or, in other
words, cut the rate of discharge of any. one’ bettery in helf' Therefore, the extrs welght (abeut six

P

" life of. bgttenes and a lewer veltege at the rotor. e

— N

the greeter the speed Q‘f the motor, e
e

e Hsek ;nen edmlts that thxs type of eent%lhes ﬂrawbeeks At low Spee§ it westes pewer by L

: tp dlssapstmg heat, end it develops very little, torque; As 4. solutlon he suggests selenmd=sw1tehmg
eontrols whleh wetﬁ@ take pOWer me taps therelgy veﬁzmg the rturnber of batteﬁes hoeked in |

percent” more) is justified by the ‘overall increase in- effieleney ‘of power transfe ,'by the increased -

: on is simplé and strslghtferwerd using ep_edslstype sw:teh The farther the:pedalis ™ -
depressed the fewer-the number of reslstenee emls that. are “in- serles thh the meter and. therefere




S TD mquxfe abaut the ek or ask a specif"c qdéstlon ,bout th\: Ox éle
i‘stamped selfaaddress d._envelope to. Mlchael Hackleman c:/o Earthrnm
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SQ hc;sw chcl the Ennays end up heatmg theur home: ﬁ:r $26 in January of That. Wmter of 77'7
By a jUdlClDuS mix of domestic technalagles ‘both in overa]l dlsxgn and in'the heatmg system xtself
The house is a single-floor ram:h style with iwo bedrooms and: a family room. I’t 5. slabﬂn-grad
excep{ ft:u' an excavated 12-by- 12 ft basemerj a 24—by-3@ ft, garagelshop is at‘tac d

The walls of -the house (’post-and beam constmctlon w1th no. mtenor"loadﬁbeaﬁng lls) are '
Six inches Q,thn:k The roof, riearly flat 40’ maantam .an msulatmg snow load in ‘winter, has aluminum o
she'etmg to reflect hsat in summer. Andit's got six inches-of’ msu]atlon Grape vinés plated around ™
the west-facing porch. (great=grandma knew how to keep her t:ool) reduce heat gain on summer
‘afternoons.- The- garqge and- shop are-on the-north side. tor- shield-the-living area from-harsh winds. .. -
A flased-daar policy\ an old but oft: forgotten trick, zones heat .into living areas in winter: The *
- family room, for. ex: mple s self’ contained, with wood stove and spring “water for use under
_ extreme comdltmrxs : . : : : : :

There are :three major components to the Edneys' heating system: a York solar-assisted heat-
. - . R ) o = 5 - .- . . = . K .

=; e




for ‘good. draft control "

. 1\ m the coﬂ is pumped to

.. the sa]ar storage tank tD replemsh tHe supply, or can b?used fDl‘-dDmE‘StlE th wa El’ The. ﬁreplacef'"»"

‘supphed about. 16 percent of the total heat. reqmrements last winter. lts combustion air is. supphed
af‘rcm;the c::utmda . sensxbla setup Why waste mdcacxr air. you vg pald to he.at when the ﬁre cauld do
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"145.3 3,527,680
. 724 2.3?&.55055 ‘46
‘Hnuse heat léss at =107,

Ilisry haat raqulrgd jide
s in mnnth . :

- reached - 145' -Systam
thiz point, except for th haat pump Cavers
. will be In ﬁla:e until early Octaber; heat will . v i
h be. pravided from storage or fram tha fire: . e o,
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. storage and moving. In-
antor Sieradzkl plans‘

.
:
t
¥
ALTERMATOR
OUWRAITH
3" PULLEY
L3
- ’ N "a:—r . .
-8B BageE | BRIMARY )
: / WEISHT BOx
SECOMDARY .soL8 .
WEIGHT BOx - )
50 LO. | ZREQ'D ) : g;,-




“for then‘ area—a f'c:’rx:e that occ:urs rarely or never Wheﬂ’ such a blast dDES come Sleradzkl 5 ?rop wﬂl‘ -
..be lowéred to. within 10 f’eet of the. gmund where 1t Wﬂl stay untll reset at. its operatmg hmght after. ...
the stt:rm—a further protectmn to the eqmpment - A U .

e 1lt pnnmpally of recycled rﬂatenals "the wmdmlll{m a—boom ccs{ SlEl’adel about $75 He =
obtained -the: alternator’ from a junked car, and used . shiock absorbers from an old truck to cushlﬂn_ )
_the boam and -prevent -it:-from sla:mrnmg into-the" smng—hmﬁmg stops. ‘For the drive belt, he

recommends _using:.round.: polyuretha:ne beltlngbecaUSe-'

9 keep the belt under prcper tenszon : i

. A store-bought propellsr t:a;n be ctjstly, Sleradzki made his of 0032 ﬁberglass sheet. It
weighs but 3. 1/2'16., a boon becausé it keeps the rig from becoming top-heavy and makes the prop
.. MO ’Espc)nswe ‘to chan ES in wind candltlcns One warning -if you decide to build ‘a. windmill -
7: of ‘this typef A prop spinning-at 300 rpm is a lethal weapon; you won't want it to corhe down closer °
than .10 feet to the ground, hence the swing-limiting stops mentioned earler. ’ :

* Generating Electricity i

) Sléradzkl pﬁmafy gﬂal was to’ test a novel design, aﬁd he sdrmts that the pGWEI‘; output of
the device could‘stand 1mgr¢3vement By*usmg a5l stepup belt drive, he obtams 200 watts at 12
volts in a 15-mph wind. > o )

‘:'The generator is lucated near the lower end of the boom; power is'transmitted fmm the prop '
"removed via slxp rmgs at ﬂ‘lE base ' -

Steve S»iEl'ﬂde{l plans to make further refinements of his concept (when he's not workingona

ﬂexe.trsmely tﬂugh yet elastic Eﬁough tol .. L .
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Dm:e msta]led :the umt-was momtored 18 hrs. 1 clay,
_ DArm Fﬂepas (wnf‘e Df Mzke) and hlS farmly -

Matenals were cheap and mdustry Was mare than w1lling tD help Plttsburgh Plata Glass :
donated the g '-

e —The Central Dauphm Admlmstratmn gave theu’ support and” Mr W, Moms and Dr Jahn
Hmes supported the prograi all the way. Without:the support of the pnnc;pal‘ Mr W H. thtle
' workmg with’ hlS industrial aﬁ;department the _prcuect wouldn t have been completed -

The segbnd year. f_)f' the program lsl now into full swmg ThlS year Dther stmble deagns are
. bemg considered by the students ‘and Ed Hme and his electncxty studgnts are Worklng on a new
electrlcal system -

L

Lou Réda Depaﬁment Head, and Df Hines are in the process of loakmg mto state or federal B
funds . 4. : . _ . e

‘ Jﬂhn Chlebowskl has students waldmg and fabrlr'atmg sheet metal in hls mstals area and is
wrltmg a new curfn..ulum for the scxlar appl;catmn of metals: . e,

, Any mterested persons‘ may. wnte to Dr. John Hmes Cumculum Devslopment or Mr. Lou
Reda “Industrial Arts Depaﬁment Head, Central Dauphm School District, 600 Rutherford Road,
Harﬂsburg, PA 17109 fbr any information you may need pertammg tfo Salar He*ang fc}r [ndustrml

==Arts i e
Arts; ' ) Mlke Fllepass
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III Debumng

v Layaut of all. nEEESSary dnlled hcaleé

a

§

vV Drﬂlmg ﬂf all necegsary heles ;

a.

-
Y

d..

Y

A" O Layout Qf alf‘ wald lap _]cunts

--Samez'as. in #1

Proper useafﬁleandﬁle card

.

iy :
Same tcmls as in # 1 Plus c:enter punch
Drlll press and electnc hand

dnll demenstratmn Ce

VII  Assembly of frame y ' .. s .

VIII Apply finish

nvetmg, and c:larnpmg

P

{

Spray ‘afid brush pamtmg demonstration

5



a. Demanstrate drﬂl press and electm: h@d dnll

v 5 vV Laynut‘ rzrf all necessafy’ fulds b'ends and vcuts on duct wc_\rl; and bafﬁé‘s ’ 7 /

F

VI Develap aind assemble all duct, wark - o

Gl L ©.a. Demunstraﬁé sheet rnetal bender pﬂp nvetmg

[

X , 'ViI”g: Devélgp baffles f—:iAssembls to reﬂectar fac;:e ’
. VI Prepaint all metal surfaces before final assembly 4 e

a. Zinc chg‘qmate S : /

= IX - Fasten d(m;t work into reflector frame = ° . = /7

B . i o . . ;‘;




;_—'4 7 P}aca the' ccﬂlectcr ;‘:n the bsse agld fasten the ccﬂectm fcr fhe 55 degree chjector ﬁ‘a.me

- IS

5. Usmg heavy duty alurmnum fml c:cwer the mSldE Df the muectar and the bac.k t:f th@ -

,—AA —collector unit: el - — = SO S
- . s : : o - . . .
A 6 Pla::e 4" of pelystyrene msulathn inside the. callectur box. and cover. th msulatmn w1th 29
gauge aluminum, primeéd with one coat of zinc chromate and two coats of flat back epoxy
- pa,mt "CAUTION: The\AL2 collector -base should be i’nade fram two pxeces of ALZJ

. Dverlapped to allow for cér;ltraetmn and expaﬂsmn BT . I PR

gy - Cut holes i m the f-\:[..2 and ca]]eﬁpr back to allaw hot air to cu‘sufata fmm the cullectnr tc) the o
’ starage area Duct Wark is I’lBW put in’ pasqtlcm T T - :
g P]ace one iayer Df 1/4 glass on the 5trmger 311(1 caulk.
w : ‘.; \ S -
" 40.-+ The seccmd strmger is now placed in pdsxtmn and the second layer of glass is plﬁaced on this .
4o strmger : . o ’ ' ’

El

1. The back and ends of the stDnge umt are made from. 2":{4"}{8 frames and 1 /4" extennr fir

.
12, Insuiatl the back. aﬂd ends with 3 1/2" ﬁberglass insulation and cover with 1 /4 plywead

13. Cover the interior Df the storagé unit W1th heavy duty AL2 foil to stop ultrawalet radiafion
5 and reflect-heat back to' the stones.
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50,PIV 1A Silicon Réctifiér

b e e
| 115V 1/2W Zener Diode . .

L 9.V 1/2W Zgner,_Diade

SR e TOA SewioR

Qo1 .ECG129 Trar
QIDZ, IQ?;’ o zNBDSSEI P

Q01 ECG 123 . "

F302 -~ = FuselA

1301,302 ,S.C. Min. Bay. Inc. Pilot Lamp (120 MB) .

1303-305 ° - S.C. Min. Bay. Neon Pilot Lamp (NE-51)

!

: - I‘:2(31 "7 . Relay 6V coil SPST 1A Contacts -

MT25A0 " e

K301-303 LR v

tor: -

Q301-303 .,  ZN3055

-




R203. " 180Kr1/2W 10% - Y,

. Er

7

_ R206,207. ... 3000r1/2W._5%. " - .

R301303 47Kr1/2W10% "

R3os 1Meg-potentiometer 2W-linear taper

3500r potenfiometer 2W linear taper

o=

R305-309

“R301,303, -~ - .
304 - Toggle Switch SPST 15A contacts

$302 . Toggle Switch SPST 3A contacts
$305 Toggle Switch DPST 15A contacts

T301 ' Transformer 12.GV C.T. 2A

R L

' Th301-305 Thermistor 3000r cold °

97



. 6 cond. ZD;gﬁ :

4 cond. 14 guége cable”

£ .

It
3

o ;:,:;-,Sin'glg,é@nd.JAguaggh_éék"

.~ Single cond. 20 guage hook-up wire

- Power Supply Circuit Board =

Computor Circuit Board :

Ipkg...~ . Hardware, a%orted

. . . 14
~ "Heatsink drilled for one TO-3
Heatsink drilled for two.TO-3

‘Thermostat




_BLOCK DIAGRAM " .-

—.—.PARTS DIAGRAMS. ..
parts actual size excgptwhére'na’tad '

Silicon_ . 7 o
Rectifier CoT R

st é Resistor -
integrated” . - ‘ ‘ .

F' Circuit ~ : I i

-/ - Printed =iz
Circuit , :

. Board . -

*" (% actual size)

-_? Ed B - = , - . .




r, then screwed them
can ask a sheet-metal




Eandaﬁsgtlun can fog gle-gtazed
" unit, reduging .insolation, - Herrington
" recommends saray"ig cover with' mois-

ture retardant, suth as Sun Clear. ln =
photos’ at ﬂght‘ papear masgk shows ef-; .
factiveness: treatad area stays clear on
dewy morning, next day. Heat-eX-
changer tank (bottern} halds 80 gallon

—Copper.tubing- brmgs Jsolar- -

to heat tap water inside. Mallett-bend
tubipg. around tank, cover with Thermon
cement, foil, 4" foil- backed fibarglass,
then brigk up in basement {right) to re-
tain heat {Photo shows incomplete in-
stallation: brlcks ara Iater ba.xed in.}

2o e MR G S mg vff",-’ e E

\)‘ - = s . B o . R . o . '—.“
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SOMNECTIioN

FLiyg B s L oirtd E e % I
- . = cHEGR VALYE o b=t vaLvE nam 3 system is racommended. N
— — - A

4+ . : ’

- . ]

The original plywood box has .given way to one made from steam-expanded polystyrenc
(beadboard), which costs about $10 for 4 4.by-8-by-1 1/2" panel. (Herrington also recommends
Celotex's Technifoam, slightly more expensive, but more durable ) Edging for the box is a |
"1/2"-wide strip (cut from another beadbodrd panel) glued around the perimeter {see photo 2). An
inch of fibgrglass insulation (photo 3), avoids any damger of the beadboard melting due ta the heat
of the pipes. o ; -t '

The 4-by-8 sice was chosen Lo ldKe advantage of standard mdlenals sicca Coppor plpe comcs
in 20' lengths, which can casily be cut to three 80" lenugths With return bends or sticct clls added
(photo 4 dhd 5), the piping assembly should just snug into che beadboard box'(phote 7). Before
inserting, though, clean all surfaces thoroughly with soap aud water then cover with a flat black
paint” . A

Henmgton  docan’t thimk Jdouble glucing 13 vvcveway b b wllbiate a0 oald paov o
convective heat 10ss moie effgoitvely 10 colde. arcas He Laipas giZes with bl ite L rewaun
fiberglass cover (025" thick) bolting it in a wame of ylywood strips ai.d scaling 1t with
butyl-rubber silicone. =

Erom collector 1o sysizm

lhe diugiain 1s [ NOUTOR P Ce . TR PR .
provide hot water for a typrwal hooschold Vi ds oo csny oo pla caon souti fa g vood o
you have thespace—as Herrington docs mount themn «auie grotod o ena lenee
| |

Suiuuer heatng of hut water lnmy cuaate s .al.u“]«.‘r:\ 1e Letls La,w 32 sy i o dh sor dhiuaaa
supply all my needs. Winter is a differen. matter; 1 need -t least Y0 (o 100 sq f1. of cotlector

Henimgton usea the hicat vaohanger loop (o lnsuic o tnore vontaa, ooyl ol woates v s doady
days and at night Also, since he uses a water conditioacr to jaevenl iest and fouwn (Rast Raider
Heating System Conditioner), he .nust keep his tap water separate from the water that is pamped

thrdugh the system. )

102 | Lo

- Diagram shows possibie setup, linking
three” 4-by-B solar, parels into a conven-
‘tional hot-water system for backup.
Check valvas permit solar collactors to
be bypassed at night or on cloudy days,
whan you'd draw on stored, water, Pres-
sure-ralief valve is necassary to pravent
damage in case of steam bulldup.
most American climates, heat-exchange

For
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* intent is he on not making any unwarranted claims.

E&*rfarmarzi‘é : : - -
, . & .
!n winter, the prehx—:atﬁd water may leave the heit exchanger at 95 degrees; on a sunny
‘summer day ‘it might be as high as 130 LIEE,TLL% Space doesn't permit us to detail all the careful

~monitoring Ken Herrington has made on hi¢ system. He wuuld rathtr err on the side of Jaution, so

\

Some figures he sent us for the middle of Febiuay are instructive During a week in which
daytimg temperatures ranged from 50 degrees to 1 degrees. he repoils lank teniperatures tose by
40 degrets to 50 degrees cach day. when the solar systemn was working (from 80 degrees to 121
dﬁgl’ﬁﬁa the fll'&( day: from IU() Llﬁg!ua to 150 degtecs the neat) This works out to o tacan of at.out

Furthes ptﬂuunqugg Jdula ate lovloded boa it pas b U Maaibig G Gl v b 1 hoa s hio
wanl mote mlonnation Scad $> to ken Heromptoe 709 2200 50 Oukbond i 24t I oyou
want to ask 4 specific question (free) inclade a stampa d rolin caverope



: J. DON FIELD, R_,DDF’]:OCP "TRICKLE’ COLLECTOR

NDt to be outdone by Ken Herrington's claborate system, a Roanoke, Va. gxpeﬁmenter
mekmg independently from previous PS articles, has afso been cjﬁeckmg out solar water heating.
-

i Photo and diagrams illustrate the 42-sq.-ft. aluminum collectors that Field installed on his
due-south-facing roof more than a year ago. It's a trickle collector: Water flows ditectly over a-
corrugated-aluminum surface backed by a slab of insulation. (At press time, Field n;-purt: some
success with a new copper-tube collector he built recently )

S )
Materials for the aluminuin unif cost Field about $300 He 1epoits average monthly savings of
$7 (150 to 165 kw shaved off his pewer bills); so payback time is about tour years. ’

’ i = T . : . 4 - . .

As with-Herrington's system, this selup ncedy a heat wxchanget. If an aluminum collector is

used, it's a good idea to mix in water inhibitofs to prevent L,unu;lun Field retains his eloctric water
heater as a backup.

Colle tar (J.‘,i.i}"”lt)ll

Flg‘ld ghuac; aluibonoim o Cargipret Bars AL fadve s oo o aaad 02 Ly, bu T T P T A T N N
convemence of using standard cut lumber A basic box s first maae oy naihng 2-by-4's 10 a shee of
4 by 5 hy 1/2" plywoud Next, ddd HE l/?” thick layer of insulation Initially, Ficld used

f

Atop the msulallun gucs one shieel O Lumper L aluatlium l\g\,&!!!& palnted Hat Llack A
_ollewtor pan at the lower end leads to a 3/47 PVC drai, line. The entire collector s covured wah

Jdouble strength window glass .

A yeat age Apitl Preld was asady iUl Ll s g s beitipendy b kb e M
4 a, when ambientl temperature was 42 deglzes Fdhrcnhut he a4s able to neat the 1ive ganons
fiom 55 degrees to 120 degrees in Y0 minutes, )

ERIC S \

Aruitoxt provided by Eic:
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) RON HANNIVIG: ROOFTOP
{7 ) .
L WhTat started as a doéit_f;‘fourselif project two years ago has since blossomed into a full-time
) solar. distributorship for Ron Hannivig. The tank/collector module described here is the original
homemade Yersion that anybody can'try.

- Tank and collector are exposed on the roof, so it's a natch for Hannivig's Florida climate.
(For cojder locations, use the heat-exchanger systems, such as Herrington's or Field's.)
This system works on the thermosiphon prnciple, thus climinating the need tor a ciuculating
. pump: As water in the collector 1s heated | it expands, rises, and passed into the storage tank Denser
i cold water then fills,the collector, and the cycle continues as long as the sun keeps shining.

(]

Note that the photo shows two 40-gallon tanks. one standing and one lying Local butlding
wudes made this setup more practical, though the diawing shows & singe vertleal tank, which can be
a full 80 gallons, or as big as the system can handle

lit,ylluffll-fj. Cost o Matenals o the colles v apgne cnnale 0 2200 aud ahe aaKs v
puchased oft-the-shelf for 3150 Esumaied pay-back dime B aboutl tirse years ilam g s poits
that during the balmy Eluud:{; summer, his systém caa provide up Lo 95 percean ot his lanly's

,  hot water requuiements  in winter up to 05 percent’

Constructdon Lhe wood frame colle. ter cove v oy 1 e 1 Ly 0 pabieds) nLalaca
1 1/2"" ot urethane Fhice quditer inch copper tuping gae. diagenn) wrgonncted and rounted on
tup of the urethane In the device shown, sand was packed around the pipgs for iical transfer {see
detail) and sprayed with a stucco binding agent Assembly wuas then patmed flat black Finally, 1/4"
float glass was silicon boaded to the sdes o1 the tratne tur an stfeclive wealhes tight glazing

Pressate-rollef valve 1s a must

Forftortraan. o “,u;ululg [T T L T U NP S S S ST I N LY Y ST oo L)

autai-heated water generally availluble at 133 defrezs - 140 degrees d wny e ey,

[
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(e live presented hore Spectfically | it's designed Loospplamncat an saslng clecliiv hol aavc
system from March through November al a vacalic.a home on the Delaware coagtline, whee the
nican annual sunshine totals aboat 2600 huars Copper was chousen to offset the effects of salt laden

alr The syatem s not hiecze proot lacking a heat enchiauga
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Solar Water Heating. Eipsx for getting started

Y
5

3 Even if you've read this month § cover story, and have been religiously following PS's hf:avy

k4

%toverage of solar energy, you might still have some doubts you 'd like resolved before you take the

pluﬁge It's not surprising that many people are taking a wait-and-see attitude: The industryis new,
claims and counterclaims are flying fast, and sometimes it's hard to scparate the charlatan from the
honest entrepreneur.

Consummer awareness 1s the hey, whether you'tc Lullding o systemd Ligin acialc b ot buy g
components off the shelf Check out some of the books and pgriodicals in my Alternate Energy
Bookshelf (histing PS_ Jan.) lLearn what the solar rescarch experts are saying, find vut what hind ot

pértunnam‘: can Agﬂﬁunﬂbly be ex;n;g,lml hum a sular walui hgg[LA- then you won 't be bamuoooaled

Setitng stundards

Fare ol the paecbiletn b dhoal ool cvos, e st T Lo ol
saeaaullilg poitvihatiee Bu, nls rsesn Uomean ..ml}w-; udllvt vk about Ceaddonan € Loa
meanlngfui way  Lthe MNudona Buieau of otandands s oachely consldo ting oo ntesin standa..d
which 1s n.w bélﬂg heulatad (o rescanitics o Coonents Lhis acpant, T ot Pofarnan ¢
Crtiera por Solur Heattng and Covibined Headng/cuoling Syse v oad D, f[mbs'! 1o avallable fur
$190 rhe final &andard is bound to tesembie this intetim Tepore W oaany respect. You nught
alaw ook at Devilopment of Propos d standards tor Cesling solar O ol ovors aod Thaooal Storags

Devices

L T T O PRT PUUN Lo 0 ary L it B T P
byl ot staal neous ocizniey [baefly e wnoant o solat vadial van Gul i aplinad by g
collzotor an | absuibed by the transto median oo volle o0 arcn ovor w g v sant of tan)

’ ; il

I Y R Y P L .1

Fotes wall e vt tined 0, a0 0L U Y S TR Y P N PP Y|
wals heallng 2y e Loppuar a | ene ALy sy a0 bova ae oo b 0 0 0 w2 b wain aalon
.‘u.;l.\h?; and 1t Loat s L oorbionneoaal lan, . [N jrge L e s co by sl thian
alaminug o6 s W much o e than plosti ones a1 sall b nvcr vne o o0 oo 0 hics But

copPer b ocoatllo, and out o gt evin s e e dhine oo by Il e 0 L0 Ak Aluin NPT
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B!LL RANKINS AND DAVID WILSON, SOLAR WIEDC)W

. This ‘month's energy project is a natural' for the do-it-yourselfer who would pref’er to
axpanment with a basic solar device before talking some of the ;omplete systems featured here in
previous months. 4 . |
A solar wu;clo\; requires neither an ERDA contra;t nor a master plumb«:r H> is easily
assembled on a Saturday afternoon, and is-an ideal heating supplement for locations that don't

permit a pérmanent array of rooftop colle:t@rsgapartmﬁnt houses, for example.

There's no pro\usmn for heat storage, so the window 1s useful oilly as a day wiue supplement,
but outlet temperatures on SUnny days average between 100 and 120 degrees, report Bill Rankins
and David Wilson. Air is circulated through the unit by natural convection, although blower,

th&rrnostat or automatic dampers could be added.
A

The air-flow diagram shows how cool air is heated in the insulated fongue ot the vollecton
then 1ises through the lip into the house The collector automatically pulls in colder air to replace it
If you use a fan to force-feed the air through the collector, says Wilson, you will move a greater
quantity of air, but will have a lower témpt’ratum provided by the heating proceas.

Site plunning

As with any colleclor, the solai winduw must be Ollcuted o tahe bl wdiantage 1 the wia
I'he window that 1ecelves the most sunghine moy ot the time is the obviuus candidate, Lut because
of the portability of the solar window, you could insjall several of them, to capture uiore sunlight
FurthermOre, by adjusting the base support, you could adapt the collector to seasonal angles of
sular incidence without tou much difficulty  Phe unit cau be anchoied to the ground usialled Lia
second-story window over a poréh roof or attached to a shelf as a window 4l condilloner wound

be. Vs

Gﬁllaﬁtur attachas 1o Existiﬁg sill; it's fl’ﬁﬁ‘l window (phatﬁ upper rlght) is
supported by specially built frame—or not appraciably impaired. You can aven
by roof below upstairs window. View adapt the device for a storm window

Q / 116 ‘ : l " f
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Assembly details

Actual dimensions will vary, of cx;u,*rse!rdepanding;on each window sash, but the thickness of
the insulation and glazing given here has worked well for Rankins and Wilson. Before you start to
assemble the collector, paint all wood par[;_&&»t; sides) with two coats ot out deor pamt or spar
varnish. Make a box first, by cutting |x4's at a¥7 /2 degree angle and making a hockey stick by
attaching the two picces with a sheet-metal strip -Add the top hp and natl on the bottom hardboard

sheet, plus the end prece .

Muake another assconbly Jual BKG (he That whod the oo . Pl Lo Lol ] Lant )
tegethor s the two un cinvulation channcs will Lo icatad (a0 dtagraea) I olleoy s puts the
heatyabsoibing surtace on a 1/8" hardboard sheet hat s hacd o 3/4" over the hardooara botiom
(crealing the lower cold atr channcl) Rankios and Wilson use a 237 wide section of 2 3/4" hibeglass
insulation batt with 1ts kraft paper backing patnted blach  they seoured this batt at cach end with
aclegh !,lunhl amnd 3/47 wails 1 yoo have an unfaced Lall oo cen voves Che fiboy glias willp e thin
sheel oY metal and pandt that black

LOTTUITY PO OU ¥ PR BF SEROP . Y [P ' [ O A T R TTYH B ¥ P

abuch vl de ot tape o the s Lo G o vaid o x?ﬁd s a v obobad b Haneins and
Wilcon Jdectded Loonae Hve (o 10 anl aeciale shaon 1Ly s foan v enabie and wasia Lowarh with
Ihey pabled 1 aghe and tached i down wided the e alold wich 378 ads thea Ginmd ofl
cavez. For o bigil vt s sl the ‘mlvl:& vatndaloag toe woo L betore naling aad Coolking alterwa.ds

Molstue 1o vhe wollecior will be evapoiated by the sun. and wik poss oo o hollse as ¢4 ess

luuuhlll;
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An added bonus: When the wind blows. the plastic cover ripples slightly, creating a natural
pump to move the air through the collector, says Wilson.
Instulling the collector

When you install the collector in the window, the hot atr vutlet at the touvim nust be clthe
honzontal or pitched upwards for proper air flow. Add a rain gover, and scal any leaks between
collector and frame with duct tape and insulation To prevent reverse coavection at night ot on
cloudy days, miake two snug litting wood doors o plug up the ntake and outict If you are
mountig the vollector on a oot bencath a window  bolt it with angle Lraces any nol: can be
quickly repatiied with can 1f the collector is moved clse vher

Vallallons die puassible For éadinple Wilsonn sugBenl vl o o boagats 1 VEG a0 L b
colles tor to Ik o basement window with a gicund fleon winde v

Koankhina ol Wilae ave woaatten and pobbnda b twe Lot Lol ' |
] 1 o
ey dele with nnany Hlastiations and Juncistoned dbgiar,s Fora ezt o0 Loowee el

quezbien Lot thic s lar Whidew  seid o alamipud 10 baon cnvidope o hen e e oo BO

Boa (11! Blacw Mowatamn NC 2,711
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o . ‘- E. PAUL MINK
T -

UN POWER FOR S

5
SPACE HEATING

By Edward Moran
P

Paul Mink is every exception to the rule Few homeowners who get iulug;lar cticigy tnstall a
total space-heating systent from the start. Many prefer to experiment with an clementary
water heating system belore tackling more complex projects

¥

Maat s bt ity 7o, And o

cilgned unoa faverable east-wesl axis Laoe winer Paul Mook asscnoled and vse ed o oot

————— [l

Lthi. f\l;u;l.unl [ VO O P L Y T T Ve

array of 14 solar collectors across hig subuiban rocftop, Thuty gallons of a 50/50 wata/untiticere \
solution flow from the collectors (o a heat exchanget in the basciment, where water 1 an adjoniniug

wamoth 350 zallon pank s heated for deltvery Lo boller and radiators Mink paopecss tha i

systemn wili cut his heading bills in halt -maybe mote tnis winter

I3

Invantor Mink gssisni'bi&a collactara in
his workshbp (above} Bafow bacause
of Vicotrect pudh of rouf colledtors had
to be mybnited ., famas
8i1:8 &. b asvallabs . ff tha al s‘!f PP
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I haven't tapped my faucet water into the system yet, he told me with a sigh..Haven't had the
time. That project is pldnined for later this . year, d4s is a plan to du’-i(;)ﬂdltlon the Mmk home with
waterfrom a.deep well.® | /R .

=

The solar project is really the most visible clement of an all vul cneigy conscivallon plan
Before he lifted a solur thuinb, Mink reinforced attic insulation with Styrofoani; added storm doors
and windows: outside-vented his furnace, even painted his white hogse a iedwood hue for gieater
heat absorption Thesye preliminary steps cost him about $150 The g{i}lm project cost about $3000,
but Mink figures 4 payback of seven years based on a projected annual mvmg of 3400 in (uel w1l

‘Lu‘\!l&s Lhe ol b s

Lach wollecton s w froy [L:nmcd Gl 2l et iitbed with Lt e e b oG
sl Mink piggybacked two 247 wide sheets gml tolded over o edges . whiteh hie scaled with
silivon rubvgr  Fhis created an cnvelupe thiough whien the fluid could didin and ol coase abiaoib

heal  Lhe metal abaoiber plate s anchoadd atog 3 112 ot fiboiglass msalation {stg cross seclinn

Jiagian)

biad Yoo, Vo [ P T Lo ' | T T N o O 1.
con silteon rabbe vl papes are Pl oo UV ) D l; dov deen ol pUpnoe o veae <o b occhiat
tunitig belwes i velie Leos ane bascenty Hea loss vas sigath ot o Mink 11 solaced the sapply

manilol Dwith poay brethan andd Lot an o adate 8 Lo arcarnd th ol o oaantdobd

AL et 12 i1, [ TSR et b Lo b 2o D Baa Lite teo 1 v dllen..,

o1 Koovall Moncie:. 0 MO Mok hoa capatocnd d it douole glazdng and il aihea plailic
panlet als bt s satiafivd o byl s Sun L bevay w ot the ra nvedy brw tampataens oo od and
Bovavse Lafdotaen Ut vo s dub dna Lattoens Bl paincing L alladiied 1o the oot v i a g of
L shapod abaibbition oo L v nclat sos wn D cravhbe oopooad v cathiciligat &l

i

P TS B | 1) N B T A N A
Sl i oo St umd oo he adens e vented o bl el i d the woy ply i o o tlow
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with an extremely rqggad and anpact homs—buxl—t salar hﬂater LI[IUSUdl ?. Not thcac days Pmmpted
in part by recent restrictions on gas and electric heaters in many. localities, more and more pool
,0wn€.: rs. are tummg toward solar energy :

In this southern Wlsu}n;m climalte, wh;u? the swinmning scason catends nn aboul Memonal
Day through Labor -Day, dolar hcal:r can make eventig swin parlics an allzagtive option, and may
even extend the swnrnmmg season. ’

. £ AN
l\lﬁ%) 5 ung Lyptfles what Tan Le doue al low . st und wiath vty Shnple ahslr UL\[lLH?
Matcials cost him about $100, half. ot that gomg (v twe 1 H8-voll sotenoid water valves ;u‘ld an-

g\utumanu femperature-sensing device.
the collector or around i, depending on the avallabilicy of 3\JL\I hear The valves awe activated
dutomatically, 30 there's no need tﬁ%}m) i h q[lu;llu.. Lo, IEE systun other lngn\ for noiinal

e

These valves (see diagian) diteol water tlow Lither [hluugh

maintenance.

Klciip’s wolivoton b (st glanee dpp8ata 1o 1w Gl 1 ganden hooe woalod tnshde o (L Lublbile
wid eounted olop a flagpole. The bubole is a pla.tiy suylighi dome and the huse is vgaily vae ch
polyvinylchloride piping 134 feet in length. Some experimeénters preter copper piping because of its
supériaré haatitrmlsfcl' ua;ral;ili(it;s and its l‘t:'iislanu; to cuvitunmental .Jmn;g;jg Since Klr;mp Chose

B LY O T e '

iéjl,l%il aagle of wisatad o s i
chaniges in su.n's location Ir v nfle poo
to, Inventor Kiemp poims to tempe a
ture sensor on plywoeod panel sase Fil
tar end pluinbiig detaile ars hown be
low Two solenoig valves ora in haatay
fétu ) valve {above hand) the ouhar as
a bypeaas in filter ouput line (L. right of
hand) fespond b, 52n50F o6 a0

Q |
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" ZThe- freestandmg, rnast-rnounted r:.Dllec:tor makes 1t easner far a- pool uwner to tal-;e full
,'dvantage the -sur 's rays, especially if h‘e dc:esn 't hava a south- fat;mg roof or patio cover. Sir c_e he
" uses -his’ pc:ol during the summer mcmfhs Klernp tilts his cﬂllector 30 degrees from hanzcmtal

~It is adjustabls as the azn‘nuth chaﬂges It wauld be tilted more nearly ventlgal in winter.

A‘“s‘mcmg ;as collec:tgr tamp_ 1
grks as norma mavmg water through the sglenmdacgntrelled bypass valve mtc: the pm:»l But cmce
nso:rs recmd 100 degrees the bypass Valve ‘agtcmatlcally clﬂses and the fEtUITl ,

1o, ‘ask‘-a specuf‘ E questn}n send a stamped retum enVElcpe to Narber‘t Klemp; 4805‘ V-Cedar——-~
. Creek Rd., Graftcn Wis, 53()24 : L : o ) . .
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- @YSTEM DIAGRAM _
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_ lds 3000 paunds (about QSD gal) af watex‘ when full
- gdwater fmm solar- c’:@]]ec T~ and ‘woad-stove-enters through” the- lig- “(see dlagram) “Heat is™
n sferred to the domestm logp via. a ﬁapper heat—exchange coil suspended. m the tank. Because nf‘! 5
':'-‘.’.thE cans;derable water Pr&ssure cm‘ all: SidES Wc:od recamme dsi_ usmg plenty Df waod screws m e

L

_ 'ﬂ_}from the bﬁttﬂm (coldest) se;tmn of' the tank T@tal cost. far tank constructlon was $312 Used

;WC’JDd!buﬁiiﬂ baﬂstér T Lo e ey

_ - A pmbelly stcwe mth a cast-iron radlatar rm?unted on- top cnmpletes 0.. W Wood s- heatmgﬁ k3
- __system (A water-jacketed stove would Wc:rk too; he clau’ns ) For safety, Wéqd f‘irsﬁ pressure—tested
_ the radlatér and mstalled 1/2 fi berglass msulatmn ‘on the radlatgr Enclgsure : e u
- I‘a nrder plans, send $25 in check or rncmey nrder ta 0. W Wood 82 Church St leerty
- Ccn‘ner NI 07938 ch ask a spec:iﬁc questl‘on (free) anclose a stamped self adéressed enve]ape '
- (e . B ‘ g s £ : : )

B techmclan rmght be able Ec: handie this part ,csf' ‘the ij) Fmally, a pump was mstalled ‘to draw'_i o

¢

BT T ST




Q

ERIC:

Aruitoxt provided by Eic:




. 'systemé
'f“pro,]ec:ts: o

pump, usmg mr—type chlectars rnacle by Sunwarks (see: drawwg) Al Wemst7. aivision manager,

. ' And g nt autcirnaker GM through its Harn R dlatgr Dmsmn plans jto develop and
mar}ist scxlar hot-water system in 19‘78, el . L : 1

i

New smal! campames ‘are lntraducmg same Gf the rm:st excltmg mnnvatmns however

» Daystar C.‘Qrp founded Dnly two years ago, has develcpped a ﬂat=plate ‘¢ollector that -
S ~===1“E*ezltures Aan ‘ultrathin- polymer structure- -between-the-cover-glass-and-absorber-plate;.It-both. EﬂhaﬂCEva N
- solar transmission, says Daystar, and reduces heat loss due to radiation and convection. At least one -
A mdeéendent engmeenﬂg ﬁrrn rates Daystar's callector abc:ve all others tested.

Aruitoxt provided by Eic:
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, '—And. !an gta-based Suﬂasaurce Systems Carp has 'davelapedv a bkzc:kilz lvisystemathe
L ' collector- structure itself is transparent extmded plastic with a reﬂe‘:tlve hac.kmg, a blac’:kened
heat-transfer fluld is'the absurber - - o , .

‘ -"MéahWhﬂé{J ‘sémé cémpaﬁiés iaffé"kéiPSﬁdiﬁg their l'inés of, Sc:l;ir systems and components:

‘R

S PPG Whlch offered a Baselme Scﬂar callectcrr with an aluminum absarber plate two years - .
ago,-. naw foers thi’EE dlffere_nt madels standard cﬂllectars thh ccpper or. a]ummum absmber

= "_aﬂ tha axrcspace cDmp, 'y, has been marketmg sglar spacesand water—heatlng
systems since late 1975 'see. Solar. Water Heéaters You Can Buy an May "76'. Ths company 's
Sunstream’ collectors Ware Dnglnally all-alummurﬁ* naw there 's'a version w1th capper tubmg (see

drawmg)

Salamn maker of the- alr-type Space-heatmg system ﬁ:st repc!rted in our Mar«:h '75.cover -
~=t==gtory;-now-offers-a-domestic-hot-water-system;-also-with-air-as-the- hsat-transfer medium: (See e
drawing). Sclaron reparts thajt it now has dlstnbutors in 42 states : _ -

- | 28 -,

a8
5
*
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REVERE "=F
TUBE-IMN-ETRIF

INSULATION

: % EXCHANGER -

ALUMIMHUM HOUSIMNG

" Solaron has added'an
air-type hot-water
- system 16.its line of
f . solar products. There
are no freéze-up or.

corrosion  problems
with this type of sys-
tem, which uses wa-
ter pump, blower, air-
to-water heat ex-

changer. Price, about -

$1100, ,

MARIFOLD
AREA

MANIFOLD FORT
UT¥PICAL )

T Revere now-otiers Sun Pride; ate water-héating
system with a glycol/water heat-transfer fluid. Price of |
components, including two collectors and a storage tank |
is $950. The company estimates ifstalled price of $1500.
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- ft"’ﬂ***"“SQ]ar Heated Bmlﬂmgs rlef Suﬂrey Shurchff 5ays’ he's'qulttmg because the rzumber of ~
. solar-heated. bulldmgs is incre }sﬁmg 50 fast, and duplicate designs are becoming increasingly common.,
- Shurcliff's survey. shows that by the end of 1978uthere were 24 such structures in the U.S. By the
“end of 1976, the' number had climbed to'286. ""The number of solar—heated buildings completed in-. :
" the U.S. in 1976r=namely 146—exceeds the tatal number completed’ in al,l precedmg yearshnamely

alam " he adds N
& E:r}

'Federgl —-Stﬂté érzi Zéc;il ac]‘iaiz

, Gnvemment partxclpatmn and encauragement is pm§eeclmg apace though not w1th the v;gor :
S .,-same sﬁlar advocates would hke to-see. Dl G e S e

While no legislatién to b’eﬁe’fit sular installations has been eriacted at the federal level yet, at”
least 35 states -have already passed Of agg- considering- solar-related laws. Thesg range from"
,propértysarld SEIES*’EEK e:{clusmns ~to so-called sun-rights laws. The. latter wauld prevent your .
neighbor from plantmg a tree or building a fence or othersstructure that would shade a solar
_ collector already "installed on your property. (The city of Los Alamos, NM, has. the first such
wordinancey which "prohibits” castinga ‘shadow on-a solar collector between 9 a . and 4 p.fn ) """
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pace— and water—hsating eqmprﬂen _
T ,Dllectnrs “storage” tank; ‘an _ontmll, ':will run: fmm $IODO tcf‘a httle t:ver SZDODO msta]led Add i
' ’;};rspace heatmg, w;th nmre chlectcrrs and larger stgrage and ycu re m the SSDO tc: $10 ODO-plus

: -brac}cet e : , . » :

f:jlf i 7Charles -Pesko,- Daystar s marketmg manager, says that a present f’uel prices. Daystar 5 solarf SR
equipment has a.payback period of eight tn 10-years. (T’hat s the time it takes fuel savings to cover - *
.. the cost, of the solar hardware.) Daystar's pnces .$2000 for a water-heating system; $8000 for a
. space- dand- water-héating system with, 210 sq: ft. of solar ;:Dllectors, _"We really need to get the
'paybac:k perlod down ta under five years to gettinto the mass ‘market;’’ |.says Pesko. anehcmestly
~we 're sellmg to an elite, first{methe-black type of market

=

f TAGRVLIE T

COVER

) ALUMINUM
ABSORBER IS
LOCKED ARQUND'
COPPER FLOW TUBES
L ©  { 8EE DET.)
ouT’ :
BACK INLET 7/ OUTLET ALUMIMUR
__;gwmsﬁfléms : FRAME - - .
r__ Suny 'ﬁr_ks, makar of all- cﬁppar Ilquld -typa cﬂllacm}‘. alsa
" with ‘copper flow tubes lacked into alumij num absorber p “offers”an air-typa modal, which the company recémmends fof-
(inset]. Price of 27-sq.-ft. modal 60F cﬂllet:taf $300. Origi- space heating. Abserber is selectivaly ‘coated copper sheet. .

nal model 60A, with aluminum ahsarber §275, . Collector (3 by 7 ft.) costs $12-14 a square foot. =
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o calleetars and ‘other’ eqmprQent on yaur"hamg or pmperty Ajmed W1th these facts’ (the sourcér
listed at the end: .of this article will. help th determme them) you're ready to talk to dealers a.nd
‘ getquatesoﬁsystems o . . . , S

‘ T‘a get yc:ur sapy nf the PS Salar Manufaeturers Index send a st»amped self-addressed
envelepe tD Sular Index Papular Smence 380 Madlscm Ave., New. York NY 10017 -

> ng' = . B . - i .

1
k]

Fm' Further Infon’natmn T

_— Have a quastmn on lear heating you want. answered fast:? You can dial the. Natmnal Sclar
: Heatmg a:nd C‘cmlmg Cerlter toll-free: (800) 523-2929 m Pennsylvama call (SOO) 462—2983 LA

Buymg Snlar a booklet put out by the FEA, will help you decide if sc:lar will work fﬂr yau

T==It's~$1:85"from“the~Superintendent-of- DncumentsmLFS “Govt:~Printing-Office;- Washington; DE-~~

20402. (stacl: no. 041-018-0012(34)



.Solar.Energy, ERDA,

sl_;lggtan D




’cgnslderatmns in ref.’rafit mst latlons A,nd air. systems‘are nﬁt as WEII sulted Sé llqmd systsms f{ll' i
heahng dcmestxc water; (Sol ron, hDWEVET clauns to have nvercome ﬂns dlsadvantage wﬂ;h its . |

L

LR T

5 The coll%:tors ansddall e.‘{':"'! gd | i
freezmg v ; : L

_ Lhe ! L1ig a;nantlfrgazg ;pr, 5;;_,3 specxakhqmdnw h. alow_fre A

: Dow Ccrmng, for ex,, ple “claims “that its s conibased ﬂuld prevents. f i 7

: corrosjion problerns It can Qperate  says. Daw from rSD degrees Fahrenhe;t tc: +600 degrees_"' '
Fahrenhen o LI LT . . S e e

7 R f‘**. y'g‘ Lo .,..' L
,g o 1 ;\ .. - gl

‘A, differentlal then‘nOstat keeps a solar system workmg-—calletstmg heat when ths sun's
s ?;hlning, and ‘storing it when it's'not. This-device-tumns’on a pump or blﬁWgr when a ‘sensor rﬁounted
*ﬁ*m“at sthe-collectors-indicates-thatthe-collectors are: ‘hotter: than- storage”When-the: colectors: EIE“EQCJIEF“W

thaﬂ storage the differenﬁal thermastate stops the clrculatlon untll the ngxt sunny. day L

R A R o =t ' ; .
r - . .. . . : et 1
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i'ed _grmg the dayj Tha dmrns can s stc:: :
n ! it ;and thi
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Some after thoughts

I have conflicting feelings about the project. True, the house was inexpensive to heat and
inexpensive to build (the overall $13/sq. ft. costs includes 5 1/2 acres, well, septic tank, and
plumbing). Still, I was oppressed by the lack of window space, the single entrance dqor, the absence

_of a garage and shop space. | am especially dubious about a heating system that doesn't tend itself.
Of course, even the pioneers knew that windows waste heat, that doors cause drafts,

Nicely drawn plans for this biosphere are being offered for $3.95; order thenfdire;‘tly from

Dave Kruschke at Route 2, Box 34A, Wild Rose, Wis. 54984.

Also, a frined of Kruschke, formerly with the nearby Windworks alternate-energy research

information to Steve Hartschel, Box 85, Route 4, Waupaca, Wis. 54981,
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K. D. TENTARELLI: FOCUSING COLLECTORS
- HEAT A NORTHERN HOME

By Edward Moran -

. Even during frigid Néw Hampshire winters, the sun can be commandeered into providing into
- providing=low-cost heat and” hot water. So says Ken Tentarelli, “this month's:-self-taught solar
do-it-yourselfer. He devised a setup that includes motor-driven
controls, and three-tank water storage. The system provides hot water for domestic and
swimming-pool use, as well as space heating for a basement family room. '

£

Most rooftop collectors in use nowadays atc of the Hat plale varlcly cHiclenl wind caay lut o
DIY 'er to assemble in his garage workshop.

sunlight in his northern climate (latitude 48 degiees), so, he built and installed an array of
semicircular reflectors that aim sunlight even more directly on the water-bearing cupper pipiig.
These reflectors can be pivoted by a small motor to change their angle seasonally according to the
sun's azimuth, Total expenditures for the collector: only $3 per square foot. [Qur October cover
story details some of the prnciples Tentarelli used in bhis collector Jdesign |

This is a closed loop system. A 30/30 watcr/anllrecse sululldn cliculates thaough the
wollevtors and tansfers heat to the potuble-water loop in the Liple storage tank (.ee diagram).

Tentarelli used 1/2" copper tubing in the tollectors, for added thermal etficiency | he soldered

78" 1 W2 BLAT BRrapavol

AD-MIL BUNLITE
DOUBLE LAYER

{ 3/4" aFACE

: BETWEEHR |

s ISR
COLLECTOR
t wEE DETAIL

:.J
——
% EaaT F L ASHIRIO ' ESEESD
i se At SRS UL AR o bLaaliaTic
E 2 )
- . . ) T N B - T
Eggu;g!ng ggl!gg[ggg amploy sgrnlg,ln..ul?n u;ﬂag}m; mggﬂ Y B TR TN TR PO FUfan BECG.Lam.
flashing t. aim sunlight onite copper pipiag (above) Gaar caotor {10t FAL v Py TaARE
A i B . N N [ XY 34
shown) pivuts reflectors o adjust to sun’s aaimuth Haeat rauiating (rum e . Rea S
L= = = B =l - 4 i
insulated tank (right} warma basemant room “ * OWATEFR | WATER |



Q

ERIC

Aruitoxt provided by Eic:

16-0z. copper strips around tlh,e pipes, then sprayed all surfaces with High=t$li]pmaluﬁ: flat black
paint—-the variety that's used for barbecues.

To make the reflectors, he bent aluminum flashing into a semicircular shape, and mnade a
trough by gluing and nailing wooden strips along its length. He glued and screwed plywood braces
to the ends, and hung the reflectors on the pipes.(see diagram) so they can be rotated as needed.
Lengths of twine serve as drive cables to the Airborne Sales motor.

:

Tests show collector temperatures jumped by 25 degieces when I8 setlouturs wete added 1

was worried about oxidation of the flashing, Tentarclli told me, so 1 expefimented with test strips,
too: chrome-plated aluminum, metallized Mylar, even kitchen aluminym foil When | opened
up;the collectors months later, I found none of then: had qﬁﬁriuratsd

The collectors are double-glazed. T'wo sheets ol Kalwall's 40 mil Sunlite translucent pancling
were nailed to the plywood framework that houses the plumbing (sec photo). Befure nailing the
sheets down, Tentarelli spread beads of silicon rubber between sheet and frame to achieve a
watertight seal The glazing doesn't sag even under an ice-and snow lad le reports

Busement storage (unks

Down below, water 1s storcid in (hiee tankd L cdpecd Lo REAL co bang. Lot n, La
cused 15-gallon tauks are submerged g ndded 100 gallun gatvanleed steel vank chat s dtselt
enclosed in a urethane-msutsted chamboi the pitma.y tank contalns the antifiee czfw. ter flai.s that
circulates in the collector loup at a rate of fuur galloas per ninute The secondary tank coiaing
chlorinated wates : It stores heat and passes it to (le Lertiary Lunk that can Le connecled maaually as
cither a dumestic water “preheater 01 a swhuming pool hcato Tenturelll used the niltitank
approach as a failsafe mechanism If cicher the priumary o1 tentiay tank opring. a leak it will
overflow into the secondary tank and ot contaminate Jdomestle water Heat iaasfer in the

sccondary tanh is Ly natural convecnton U la dynamte ouditions " he says 1 have m as.fed
temperatusc difierences as gical as 18 dep.cos belv con pili uy and secondary flunds

weniruls

.ll\,\. [ RSP P St . '
outler; the pump is st ved at dilteroniial 50 13 do
degrees Tl zome valve is cativiuely nnpurtand M oprevent, e slatton in the poamery lovp vhen

1 b slepped ol 0 du Gitni ol 3
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the pump is off. Without this valve, water could thermosiphon back up to the collectors at night,
and gained heat would be lost. .

Savings

. Tentarelli estimates his system has saved him an average of 200 kwh per month over the past
year. At 5¢ per kwh, that adds up to about $120. He's been able to save.an additional $80 in
propane for his above-ground swimming pool; last June, the fimlly t:njﬂysd frolicking in 82 degree

solar-heated water. 'i?‘

- To ask a specific question, ;sud% al:a,r ped, sell-addicssed envelupe (v K. D lentarellr,
Woodside Dr., Atkinson, NH 03811

e,
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DINH KHANH: SOLAR BUBBLE KEEPS HIS WATER WARM,~
By Edward Moran ! ! | v

Dinh Khénh is no novice when it comes to energy conservation, In his native Vietnam, he
helped edit a UN publication (called, coincidentially, Popular Science) that promoted energy

* alternatives ‘for "that oilshort nation. After moving to Florida two years ago, he translated -a

long-standing mterest in thermodynamics into a workable and attractive solar water heater for his

“hoime. ‘And be s working on an innovative altematwe-vehlcle project that we hope to tell you about

in an. upcommg issue.

Khanh's heater is different from the rooftop-mounted flat-plate panel that's currently the
most common type of solar collector [see Five solar water heaters you can build, PS, May'}.
Instead of pumping his water through yards of convoluted piping. Khanh does what comes logically
in his mild climate: He butts a 66-gallon water tank against the south wall of his home (see photo
and drawmg) encloses it within an insulated bubble. and achieves water temperatures that arg
nothing to shiver at. :

Materials cost about $180 and after a ycat's opetalion, the heates has saved the hhauhs o
than half of their water-heating bills. This swnmier, says Khanli, 1 151esce an 85% saving

Instde the bublblc ‘

Khanh destgned Lila heatod walNg the pada b v b L wo v . P
sun’s rays from sunris. to sunsel (on half of its aics ol «uurse) whea pla.ed‘on a orch suuh als
tilted according to latitude Calcwlating uly angle b alipls, meiely add 10 deg.cen vt a0 Lo ot
latitude (The drawing shows a 45 degree angle of indlination, which is about 15 degiees more than

the latitude of Gainesville, Fla ) ¥

Lhie taick lao wiscdacesond 1o cd v e e 0 e 11 .o b i f
ooy e mat 11 s ledla, tustde to brap e sdradabion and Fie agles a0 cacd ot
fuas

| T PN SRTI R | | § S e wtaern g . e a o [T TR [ Lo v
cats, betwien y nn Lok s capaciyy and chicoiateraies vha gives e beat valino s belwed
msacation T
.
l-gRM“}'All
(et n
stfdiiha
4l vLECTIVL
SURFACE
"!i’
LED
STEEL FEAMEWORK
L s = .
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lnsulated am‘.lasgd BE-gallﬁn tank is buttad agalnst tha south wali uf huuaa.

reasonable temperature rise and heat retention through the night. I recommend using 06 gallon
or 42-gallon tanks that have diameters between 16 and 20 inches."

The bubble's. framework is a sandwich, with alumimum on tup (1or scllectivn) 22 ga
galvanized steel on the hottom, and fiberglass in between. The alwainum, placed four inche. below
the tank, is polished, and gives a cancentrating ratio ot about 1.5. The box's ends are formed
with two 2x4 strips of pine. Insulation for the tank's end caps is provided by two inches of
fiberglass and one inch of Styrofoam cut to shape and glued with a rubber adhesive.

Chartstrtaa {EQH LU

It takea a hitde practlee Lo Lond L Flealglas pay oly auy 8 ‘\h;h;l Y YRR T T B
s sty heater provided by plastics manulacturers When screwing the Pluxiglas i 11;\5 L large
w ashers with 1ubber custions, and drill oversized hoies in order to preveat cracking

This hcatlng unlt ls Jdeslgned [ur a cclatlvely sitld soutbern cllnate 0 ativo vl o L be
wavdd Jirectly, without a heat exchanger. Khanh feels that its usefuliess coulu be exter ded 1 volder
areas if another layer of Plexiglas weie added. (He hasn't tried this, however; perhaps i more
northerly gxperimenter might test this out and shase his or her findiugs in a future article )

L

Freezing, then, puses nu problem, Khanh teila as that it would take ui,glly Lad wedtlist Ly

Liccze 65 gallons of water—about five days with no .un at ull and an ambient temperature or 0
degrees Fa shrenheit  Even if this happened, the tce would have roum to expand because at the
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top of the tank, an air bubble is left above the outlet orifice, which is located at the center of the
tank and not the highest spot (see drawing'.) ‘

Performance data

_Proof that.the Khanh heater can be a workable unit for millions of households is suggested by
the following data. Even on a bad day last winter, when gutside-air temperatures ranged from 25
degrees-65 degrees, the solar tank supplied 90 degree water to the series-connected electric water
heater, which raised it to a preset 110 degree level. Even after a night of subfreezing temperatures,
the water in the tank remained at a comfortable 80 degrees overnight. And there have been days
wheén the water temperatures reached 110 degrees in midafternoon, rendering the conventional
heater superfluous. : :

Things get even better in warmer weather Lhis apilug, Khanh's healer was teated at Sauta be
Community ‘College in Gainesville. Over a two-week period in April, daytiine water temperatures
averaged between 135 degrees and 140 degrees, and nighttime readings shipped below 105 degrees
only once-to register 98 degrees.

To take full advantage of tha solar hicated walcr supply  the fuur et o0 e Kbl
tannly bathe in the evening, when temperatures are highest Aid, as a furthe. sep wward
conservation of resources they have hmited their daily «onsumption of how water Lo e 60 gallons
pm»jidt:d by the tank—about one-third less than that used by the typical Ameitcan lanily

I ouah a spectlle (ucallion send u otungead avibaddie.,. 1 cinveldope Lo B RLian e o1 1

| 2ot leniace Gdlnesvilte Fla 32001

AMER



'S’ ROTOR DEMONSTRATES WIND POWER
By Martin Greenwald

colleges and universities offering courses in wind energy machine construction, repair, and
insulation continues to increase as-people become more aware of the possibilities of on-site wind
generatorsi

Wind energy will play a significant role in future power generating schemes. The number of

We have developed prﬂtdtype wind generators for inclusion in an alternate energy devices
curriculum within the secondary school industrial arts laboratory, The design, construction, and
evaluation of such devices provides students with various leaming opportunities, including

undertaken. Materials for this type of project are readily available, often at either minimal or no
ost.

'y]

Designs. Most wind energy devices are either horixontal or vertical axis machines, depending
on the axis of rotation of the blades, or rotor assembly Vertical axis devices are generally less
complicated to fabricate than horizontal axis models. Of various vertical axis designs, the Savonius,

. or § rotor, configuration is simple, yet efticient, for extracting useable quantities of power from the
wind. Depending on its size and complexity, the machine can either perform work  as in pumping
water, or generate electricity.

The Savonius design was developed 1 the odily 1920s Ly 5 1 Savonlus o Fudsh asa
commander. He discovered that if two half-cyluiders facing in opposite directions we.e snounted on
a vertical spindle, the airflow through one would spill into the other, making the rotor assembly
spin rapidly. The shape of the resulting airfoil and airflow path resembled: the letter S, hence the

short form of the name.

Fig. 2 - The top bearing and gen-
erator - drive mechaniam for a
small Savonius rotor.

i oEEE M Fig. 3—A full-size generator; the
rotor configuration drives a smail unit drives an automoblle aiter-
de generator. : nator to charge a small bank of

Fig. 1—This small three-stack

storage batterles.
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Fig. 1 shows a three-stack S rotor configuration. The rotors, constructed of two No. 10 cans,
are placed one on the other. The cans have been.split in half, with the two halves offset
approximately one-third their diameter to establish the airflow pattern necessary for rotation.
Each stack is offset 120 degrees from the central axis of the machine to provide the proper air
catching surface as the windmill rotates. R ' '

bearnings (in this case autoclave roller bearings) are welded into the top and bottom angle dron
» frames. A Slot-car (Fig. 2)"is attached to the top frame and is driven-by the rotation of the rotor

Fig. 4—Dlscarded throw-out bearings and a motor- Fig. 6—This small rotor _ uses
~ eycle chaln drive provide a 1:10 power ratio. shaped aluminum sheet vanes.

Fig. B%ﬂal\vanlﬂd shset steel
rotor; steel 'drlll rods radlating ng aring
from the axis maintain shape. cast-off automoblle axle hubs.
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The combination of lightweight and efficient bearing surfaces enables the machine to respond to
subtle changes in wind velocity, thus demonstrating the S rotor principle while functioning as an
efficient electric anemometer, '

- On’a larger scale. The full-size electrical generating S rotor (Fig. 3) is designed to withstand
significant amounts of centrifugal force built up by the rotor in high winds. The unit t‘rigé{gxh Is

constructed from 6" x 6" oak, fastened with hand-cut dado joints drawn together with 10" lag
bolts. Resorcinal adhesive increases the strength of all jointed structural members

I'he rotors aie three 30 gal oil drums sawn i half on the portable Cicular saw  Kotor syl
1> suntlar to Fig 1 Platforms, constructed fiom 3/4" CD exterior plywood and scaled with cPURY
restn and two coats of vl base entetlor enamel uie placed between each stack of totors Eadl, divnn
is fastened to the platforms with 6'' L brackets and 5/16"" automotive grade machine bolis,

The centes splndle 12 | l/é" on plpe Lop and Lotteo bcaddnga ase Volhswagen Lhiga oo
Learings. 1catied 10 aceepl the pipe The 1ot dives 2 35 A 14 V auwoni,tive alternaior uslog 4
motorcyele chain drve medchanism with o ratio of 1.1 cotlor Lo altesnatoi speed (Flg 4) Siandad

unit is anchored 24" in the ground and gayed at tows points wich 5/16" galvanlz.d ateel aliarall
cable Operating i paovading winds of 12 15 upn L his ot wilt proddacs adsqudle cunant b Jarge
a sinall bank of automobile storage Lattaites and debiver watfi fent poriet Lo oporate aimall power

Lools and lighis

Flga 3 and o oy May v e . " . B O T TTI T T TR,
vance weldod to the top ad boltos. plates 0 ol tote seava L2 fraewe kb e tat o and

bearing asseinuly are Limdlar te P 1

R LTy O S e S S T . [ T f - '

au o3 are lela Uroshiay o by s ccs wit o ko0 liay T G VTR R N T Sy Y D IPTIN R SOPO
todus struediae ds Faned da 40/ Dlcue b stosl angi: ten Lhe beung amsen blobs o ade o v
dlseas bed aotonioliaie aale hiots (Fiy 7)) A hata didve ae b ndas s stontlar Go (e coad 1 By 31
used 10 rt..1 the alternator aaven vatte, y cua. ging ¢ reult
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