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PLIMBING _ o
4em 1/2" x 12 pieces copper tubing

4ea 3/4° x 3" braas nipples

.1 3/4" x 12° qalvanized nipple

3/4" galvanized plug

3/4" x 18" flexible copper water connector
3/4® galvanized 90" "L's”

3/4" x 18" galvanized nippies
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30 gal upright electric hot water heater
{Jacket dimensions 18" diameter x 4§9° h-ight
should get you 16" diameter interior tanks)
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EARDWARE & MISC.

Vi

B8 24” x 44" pieces A strength glass
(precut boxed gla is available in this
sizxe from large glass companies)
34* 1/2° x 1* adhesive backed neoprene
weather srrapping)

16d naile

#9 screws{or twist shank nails)

latches
311/2" x 5° *?" hinges c%;

1/2" x 2 1/2" flat corner iron
172" x 2 1/27 pi:ce tvhing for door
support-sluminiz: or stesl)
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INTRODUCTION

One or mora ordinary hot water tanks stripped
atian and painted flat bl
cuvared insulated box wit
the sun shines through the glasa onto €
alag bounces off the reflecting dours onto th
The daors are opan during the day 1} to re
and then cleesd a2t night vo CGhserve heat

ABSTRACT OF PLANS

The plans deecribe tho congtrusti
heater using two 30 galloa electric b *
with
~ha design aq that an interested parsdn ca
struction and know generally what to expect .
stress the relzlive importance  of drfferent

you needrn ‘. be 80 careful .
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ORIENTATI

JP BOX

The drawing@ show the box icoking South with

puinting East-West. This iz usually ths bas
B 0 sank foarews..

it South - this eliminates the prablem of th

end of th: tank will be high and the hc- wac
there. wh.le the cold water will rest at the

vour latizude - 10° to 10° more.
Thas orientation makes 1t scmewhat difficult
reflectors %o operate except haar the miadle

day.

FoT wa®RA aut

o ab

)

Aup Tkt
muﬂl}‘ untRiedd v

AIRING & STRATIFICAYICH

The =fficieacy of & Dog coliector i5 sOmewna
m:ze because it .S nard to get ali the at
As you take 2ff hot water, th: cC water ep
tang end miges witl. the Hot water “re droe
slow drsm this nixiog byt it 12 fopeiess t
@lcas .t doWn in tanky with as jittie vertics
srrat:ifica®icn a8 A SiiE<ays not warer tank.
reduce the proplem. T*. water mizes in each
1t zoves LO the n2at

coid water ar the last

cank.

Areadbox soiar water haaters are simple and effective.

ack are placed in a glafa-
h insulated raoflecting doors -

lectric back up. They also dijcuss the princi
vary
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if.yon bavg onlry ore $euk. the .
begt arrangement is to lift the box at an angle and point

2ixing with hot{see section on suratiricaticn)

The angle you tilt the box should ha jowevhat more tian

- tn:is siows down rhe sirival of

clLEf"
slowly
a box

A vert cil hot water tank has a very definite "heat
a3 you extract the last hot water. A sideways tar’
rapers c“f. Even though the total tank contents of

of insul-

he tank and ?"“terpmﬂY ?e 80 gallons. it 48 possible tu excract ac ver concentrates :he 2un moTe than avout 1 1/2 times.
e tank. ;:;3f o ;: }°?; of ‘?"ly warm water after a sunny day. L e bencfit of thig relared concentzetiIn 15 that it
ceive the sun ] l“53t~~\‘ﬂu' ons of warm water 1s heat the first 60 o~ works al) year - even 43 the wun moves !igh 1n the sumser
. Fullong couldn’'t take wikn them Zecausde of MiKIng. [__;:;__“ and low in the winter.
The reflscrors can be focused by locking frum the direc-
. 9f the d adiusting the doors umtil the image
- t water - SO on of the sun an 1
on of 3 501‘1‘“::!?‘; canks oo the bLlack TAnk appearz. Ycu can alse place + nand
water oes of “1rGr on the airface of rhe docr, and move ‘° until the
v 320l i fight Appears on the tanpk.,

REFLECTORS

The reflector8 on the Dox hecter merve to wrap the sun around
the tank rather than focus tke sun or the tank.

A true tocusing collector corcentrater the intennity of

the sun many times ~ the box heater witih 1ts flat reflectors

vhe can-
The plans
aspects of

tra design - whare you must be very careful and where

WHAT TO DO WITH ELECTPIC HEATING ELEMEY

it's hard to get at the thermostat after the tank 18
ylassed tn. You can leave a Jdoor in the back and
reach in to adjust the therrust:t O you Can set it

snce, seal it up and then either plug it tn or unplug
1o dapending on wnen you want back-up heat®

WHAT AROU” FREEZ (G

The large tank protects itself agsinst freezing with jcs
own bulk of werm wacer, Pipen lsading to and from the
tank must be protected as any ccher pipes.

If you ar- using the electri: eiement as a back-up heater
this w11l of course prevent the tank fron freezing - the
thermostat can be low it this is all the use you want
from the electricity. Heat tapes can be uaded on lines

to and froam the tanks.

[

One safeguard for iines thst have the danger of freezing
ia to use High Molecular weiight polyethelene oa: poly-
buielense This narerial {s so strong and resilient thar
it is abie tc go through rmpsated freering ~nd rhawing
cycles. It can also be used for hot water if the pres-
sure is not axtremely high. The pipe is maye by Orange-
burg Pipe, Celanese and Phillips Products.

zhe long axis

t orientation In the case of power failure, another 0ld standhy mathod
-up {8 to. let the fsuce: drip agd keep
Arroug -

_. o prevent freeze
Varer runmdng c=a§§7====-‘“

@ cold water B

- the North

er will stratify
low South end,

AUTORATING THE DOOR3

We attemptec to automate ths doora of bresdbox heaters using
frenn canniastera as they are used (n the skylid. It's not
diificult to make a system:to open and close tne doorw la
response to the sum, but 1t .7 difficult to make somethinj
that can deal with wind, spow and ice and close tightly av
night. Ma-ually operated zowpes and pulleys can bo added to
work the Jdoere,

for the
of the

CHANGING SCALE

What happens 1¢ instead of a 167
12% diameter tapk -
dimensiona of the vl

diameter tank we use a
'1ar is if we double all of the
an?

Such a heating sywtem vwill vork fine, but it will wacrm
up and cool down more slowly. If we double all the
dimensions the areis exposed to the sun are 2728 timas
48 great, but the juantity of water to heat 15 2’=g
times as great, Ccnsequently the water temperature

At moda’ would rise ang fall at about 1,2 o
< + ot oallarne and /2 the rate of the
AIR LE.KS
It 19 very important Lo close off an
Y 98pS in the
jlazing since a small “raft arcund the tanks will
:ob then of much heat. The seal that che doors
“a:e a: uLsQ very important. A 174" gap along the
s1de of & door can render the doo n
as ipsulation. ¥ almont useless
e W A
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Tinks - use bct water tanks - they
are giass !.ned and have a long life.

HOW_TO_USE SYSTEM

gallons of hot water from the
on +he afrerncon of 11 rebruary
d av 141°2,
197¢ when w= arained the hester, it gtarte
;f:e: 17 gailons, the temperature was 123°F and at 135
s2ilons, i0T°F. It wag a clear day - high temperature
af 62 arnd low c¢ 26°p. The entering tap water was
61°F.

For a week we drainec 35
rester «very afterncon, electric backup, aiways i1nmtall
where the most water 1§ used.
to heat a lot of water a little
8 -ater a8 Jot. Collectors always
e

If you have two electric water heatera and you are con-
sidaring replacing one with a solar water haatar with

low temperatures than at high temperatures.
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It is oot nocessary to use very shiny surfacea for “he
reflectora. The performanca of fairly dull sluninum is
almes: as qood as shiny aluminum and white paian also
makes & good reflective gucface for a box heatar. The
reason yecu are able to uas dull aluminum or white paint
is that  'he tank is sc large and so close, the reflacred
beam can be ocattered < good deal and still hit the
target.
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why not curve the reflectars? W%e built one watrer heacex
of three 60° segnents of a circle which we raced with am
ordinary box heater. The curved reflectors burned parts
of the sealing strip and failed to deliver as much hess
to the tanks as the mote pedes+rian box.

d between the bos and the tani

The Bpace between tanks an
It ounces into the tank ends ac

ends is not wasted - sun %
all times except noan.

GLAZINC

Even in fairly mild climates the box should have two gqlaxe
covers. ir. <:"ramaly cold climates, three covers would
make se:.ise The m've glass covers, the more careless

you can be about closing the doore promptly at night.
HEAT TRANSFER

“he Btorage tank itself ls exposed to the sum @0 rthe
heat doesn 't have far to go to reach the water The

gun striking the tank at the bottom and the giaes seta
dpp convection current8 in the tank and tends to warm the
warer uniformly - the sun striking the tank along its
toup heate a relatively stationary layer of wvater strat-
Lfied there - this water becowes especially kot during
the sunmer when the sun 1s high -~ an hour ar so after
sundown this hot layer has given most of its heat by
conduction to the cooler water helow. The steel tank
walls also help distribute heat.
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the sclar water heater

it io always mnre =2fficient
than to heat a little

tun more efficiently at




