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CONTINUED FROM LAST ISSUE. 

(Serialization of a new book by Steve Baer on Solar Energy) 
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NON FOCUSING HEAT 
COLLECTORS 

In th<• pust thr<'C' article•$ I hHvc• mt•n­
tiont>cl lwat co\lpc•tors i-md stressed the 
e>ffH· 1<•nc} Clf llw window 01· skylight as a 
hc•nt <·ollc•dor. Jn solnr E'ngineNing thesP 
two nr<' nol usually spokt•n of as h1?at col­
kdors. The term is usually reserved for 
panels, in which a liquid or n gas flows t.o 
p1<:k ur, the hN1t. Th<'.St' parwls are called 
flat. plalc• c-olloc-tors. ThE• most c-ommon 
f<1rm of flat plate collector consists of a 
flat shc�t of metal focing the sun with tube:; 
bondL•d t.o it by solder. welding or ot.her 

�h�• .!nm· �v�i_itr�:·ib�. pJ'.a�: "ihe. _pluk! warm�· • 
th·«- �uhctc� -�tic luPt?·�·;t,il,�1 t.h� -li<tuid. Haaf.<, 
only now�· A-wn :'!-n.tri1c,,- to c-older, therefore, 
we l'u_n hactc·,_t�.ui-k lhiough the· argument, . , 
the piptl i� h�Lt�!r 'thHn. thcdiquid .. the plate 
i:-; tiott.i·r thm1 th<• p� nnd the fartlter a 
p,,rtion_ o� tbl: • plate: i�::r�?m the pipe the· 
hoU.er 1t 1� •. Aflt?r _tiq,nshiiu .. fnlls on fhc 
plnh• it ,•it�<�r fi,fl<.IN itR;·w�y into the liquid 
or c�capcN" from. the ��Hector out thc- front. 
throug�_th� _,1:la�irig.

1
t�rough .fhc.• �ut·k. or'· 

through Ute sad(>s.,. J\ .. collecitor is a hcnt 
f.rnJ>, Jf wt� Ruf. n piuie of gln�� ov(•r lht> 

ln<.',Hls. Liquid is pumped or flows by
'· 
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conw<"U<m through the tubes. 
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They are exactly like car radiators - the 
pool water flows through the radiator - a 
fan blows the warm afternoon air through 
the radiator. the watP.r is warmed by the 
air. Such a device collects solar heat from 
the entire neighborhood ... whcrP- the> uir has 
b(>en warmed. It, of course, only works 

·when Lhe air temperature is above the pool 
temperature, but at such times a pool l�ft 
alone may actually be loosing heat by 
evaporation especially in places like 

� Albuquerque with low humidity .. The wd 
bulb temperature in Albuquurque (the 
temperature a moist surfoc:e will r<>ach) is 
almost always be low 70 degrees I<'. even 
durin� thE'I hottest. days of tlw summer. 

SOME COLLECTOR COMPARISONS 

--Figure 1--

(Nott>: a}) drawings arc.• cross s<lclions) 

(1) & (2) (2) is butt.Pr than (1) because 
the> t.ub,•s -arc mor<i frequent nnd the heat 
does not. have so far to travel to reach th(i 
liquid. 
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• .�:Figure 2--
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■ !•'_lat platl' t··•llt•l"lor t· ·.r,:-isting of½" black•• 
I PIJ>_<• w1lh Hi gua�c• hot rollE'd sheE'l m�tal I, 
1 

strips wc•ldc•d t.o 1t.. Stt•c•l is a relatively • 

I 
poor c·<1�1duclnr of_ tl(::it . compare� lo eopper f 
or aluminum. hut 1l is Jn<'Xpens1v�, easy to • 

• f,'.hri(:nt.c- _nnd n <"oll_�l'lor such as this is - I I virtually mdt•struc-trnle. Lying on lop of the 1 

■<·ollc•t'lor is a snmpll" pip(• with its fins and
l I nl:-w a :::c·t·hon \.'U{ from n l'C'frigerntor hent 

1 1·xc·hangPr - this small sample. is also made• 

l
uf iron ·· two skins ,02" thick bonded • L 
togc•lhPr. The• hc-nd<'T' nnd C'hHnnf!ls an' • 

I
• c•,·irl<•nlly :ill forinc•d at. once. ThcrP. is little I 
rl.1ngN of the hl.ic-k iron rust.ing out since ' 

■ lht· liquid that. c·irc·ulalC's through the $Ys · I ltrm i� alway� th<! � ... imt•, In n closed system 
1 th,• nppc-t.itc• of I.he liquid to <'Om>dE' tht• • 

l'll<·t:il is u:-.uall.v quit·kl.v s:ll isfic•ci nnd rust. I 
111Ht C'1)rrosion slc,ps soon llffE'r it Rlart.s. • 

I 
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front t.his. makt'$.lhe,·he..it wt� h\tVl' caught: 
lt•s:-. likc•ly lo escape ·oncti il is troppud, 
hut ii l'Uls down by about 10% lh<> nmount 
or l'Hl'T'gy I.hat rN1chcs tlw ·c·olll•c•t.ing sur·· 
fill'<', (jsualJy this is worth it. _\n jcJcal wny 
to l·ollecl energy is at. a low i<>mperntur<" -
if possible at n t.t•mJjnalun• llC'low air tc>m 
Pt•raturc• in this <·nsc· you would not wunt 
any glass ovN th<• colleetor ht•c·ausc> thl! 
air movcimcinl at•rn�s tht- (•<>ll<•<'l<>r wh ic·h 
t.hc- glass prc•vc•nts would hl· hringing npw 
h<'nl to Uw c<>lll'l'lor rnll1<'r than taking it 
away. This sihmlion oftl•n nc·1·urs with 
swim.ming pool solar heaters. 

SWIMMING POOL HEATERS 

_A pool may be> uncomfortably cold 
i

urmg war� WP.at.her bec-ause it is cool d 
Y evapornt ion and/or chilly nights P 

e 
1 t�mpe�atures c·an be rniscd c·ons ide;abf

o 

b covering them with a sheet of , l • . y Y 
thou ''r" n l • • P ashc when 

-.- .T ... � - 0 1n US(' 'rl 1 t· 
all • ,. • 

• • ie P c1s JC- prev�nts e: \ dporahon - <:hanging a wet • t· surfac t d . . • • sv.ea mg 
. e o a ry plushc- skm. Pnul Sturges rn New York has mnd<i scvcm1l swimmin pool heatNs whic·h Atl• not expo�wd to t�e sun and also hove no heating elem�nts. 

' .. 

(2) & (3) (3) 1$ h<iUN than (2) �inc<' the .. 
tulws in ihis c.•nst� ore plac·ud in front. 
din•d.ly in lht• i-;un and t.hui-; som<• of th<• 
lwal nc-cidn't tak<.· lh<' ch•tour through tlw 
plah•. 

--Figure 3--



·•Figure 4--

--Figure 5--

(4) & (5) If you are exposing n certain 
�rPa to . the s�.m i t  is best to make the sid0 

rn�ulat�on t.lnn, PE>rhaps 1 .. , rather than 
t.�ic� sinc-e the area is more useful in 
�tc-kmg up heat itself rather than protcc-t.­
mg t.lw loss of heat pi<:'ked up somewhere 
else. 

--Figure 6--

(6) & (7) Sometimes (6) is better than (7)·· 

�ometimes (7) is better than (6). Generally, 
if the collector temperature is more than 
100 degrees F, hotter than outside 
(6) double glazing is best. 

--Figure 7--

••Figure 8--

(�) & (7) Generally (8) is better than (7) 
stn�e there is  liquid circulating directly 
behmd the collticting plut.e everywhere. 

uFigure 9--
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--Fi gure 10--
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<9) & ( 10)  Gc •n<'rall.v (9) will l>ti a hc-t.fpr 
c<>llN·for thnn (1 ( ) ) .  This i i- lwc·au:-1• col­
lc·c·tor:s grow cold or fall nsh•1•p wlwn the 
s�m gnt!s hc>hind a C'lnud or during thf' 

n1ghl. A lwm·y c•ollcwlor with a larg<' mass 
of wnl('r has a gn•al d(•al or lwal t.o los(' 
as ii assunws th<.• l<•mpc-rat.ur<· of th<.' air 
. around it. Then when the sun comes up it 
takes a long time to wake up, for its mass 
must be warmed up above the useful col­
lecting temperature before you circulate 
the liquid through it. . 

E�ch layer of water 3/16" thick weighs 
approximately 1 lb. Jf n colleC'tor has much 
more mass than this it is probably too 
heavy to be effective on days when thE> 
sunlight is intermittent. 

In trying to decide the best kind of 
ht;at. col�ecto"r to use all this advice may be 
wisely disregarded if a collect.or that does 
not follow these lines is C'ho�p and/or 
e_nsy to build. 

TOOLS, GOD, LI FE 

In science fiction stories a common 
theme is the revolt of the machines against 
their masters. 

What i� life ,�s we know it todny - man, 
plunts, animals, bugs � were at one time 
the hand tools and produC't .ion tools of an 
P-ntirely different kind of life form. Today 
we. _have tools that are evolving at an extra­
ordinary rate. What if we are from an earlier 
family of such tools who revolted against 
this different life form? If our tools and 
machinery today did revolt and over-power­
ed us, do you imagine they would think 
about. us after they got busy with whatever 
pliars, axles, ball bearings would do on 
their own? Would metal things with electric 
circuits and atomic energy sources even 
notice weak fleshy animals? 

People interested in wi�d generators, 
solar heatings_ , organic gardening, are 
often suspicious of recent technology. To 
what lengths must you go to fre� yourself 
fro�1 dependence on new technological 
devices that have been introduced. When 
are you f�e� from such devices? When they 
are not visible? Underground wiring as a 
solution to the problem of electrical gener­
ation? 

Is it possible to achieve a great inde­
pendence from the horrors of modern indus­
trial society by selecting certain of this 
horrible society's products and using them 

We have produced a great appendage to 
the natural world about which we expend a 
great deal of an essentially new kind of 
concern, for now, apparently, it is under 
our control. 

One certain filter to insure against the 
presence or dependence of something felt 
to be dangerous or le.thttl in the makeup of 
an item is to go back in iimc before the 
suspect item was invent.ed nno only use 
things constructed before t .hat time. 

How much more exciting it is for some­
one today to come upon designs that answer 
needs that have existed a long time, but 
which could have been explained to and 
implemented by someone in one day in 
1850: Something some.one could have pro­
duced in an existing shop then! Unfortun­
ately today I.hi" is not. a very widespn•ad 
opinion - most innovations are judged by 
how many other innovations they are 
dependent on. The more they buttress or 
hang on one another the more their creators 
assure one another of their value. 

••bring in somc- cyclotrons, computers 

and satctlitei:; and we'll check this b aby 
out.' ' 

11 would bti int.c•rN�ting to dnt.e. the> 
earliest npproprial.e dnt<.i for a t .P.chnologic·al 
id<'n • wher<l it <.)ould hm·<• apl)<'Hr<!d HS lht• 
next. sl<1p. Such l'N'e>nt. innovations as 
mi<.·rocircuit!'- for c·ompul<'rs and othC'r c •  lc•c.·-· 
tronic equipme>nt cl< •arl�· c-ould not hav<' 
oc·c·urNl in I.ho lni,;f. C'ent.ury for they arc 
nbfiolutdy dependent on the trichnolog_v 
which immedint.ely prcc.:e>c-d<•d tlwm. Anotlwr 
fo irly re<'t'lll. idPa -- the vise- �rip pli ars • 
could have bN•n mmi<> and appn•c·iatecl 1 00 
yc�ars ago aft.er a fow momt>nls demon!--tra­
t.ion and cxplunution. 

l{ow deC'p into history could you carry 
an irlc>a and huvc! tho�C' who saw it- sny, 
"of c-ourse. why didn't 1 t .hink of that. ' ' 

Thi� kind of <�mphal':i� would dampen 
tlw t�normous rush into new AC'i('ntific- fi(•lds 
whc-re pcopk• right.ly expect. th(� pil·kings 
in lll'W idN1s w i ll hl' c•asy and \\·ould on-· 
<·ourngE.' c·ontc-•mp\at.ion of older mon• hasic· 
prnhlc-ms. 
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to your advantage to set up an independent 
�omestead_? What if you decided that copper 
1s a material best left in the ground - can 
you use steel instead of copper even after 
you are informed by the steel producers 
that they could not fun their mines smelters 
·etc., without �hemselves using cop�er? 

' 
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