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4ea 1/2" x 12 pieces copper tubing
dea 5/B” x 1* copper brushings droolers
4ea 3/4° x 3" braas nipples

1 3/4° texperature & pressure valve tip relief
.1 3/4" x 12° galvanized nipple

3/4" galvanized plug

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

3/4" x 18" galvanized nipples

[FL

2 30 gal upright electric hot water heater
{Jacket dimensions 18" Aiameter x 49° h-ight
should get you 16" dismeter interior tanks)
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HARDWARE & MISC. -
8 24" x 44" pieces strength glass
(precut boxed glass ia available in this
sizxa from large glass companies)
34* 1/2° x 1" adh ve ked
weather seripping)

164 nails

#8 screvs{or twist shank nails)

latches y, O

3 1/2% x 5° *?* hinges P s

3/8% x 2 pin w/ hairpin clip L door hardware
1/2® x 2 1/2" flat corner iron

1/2® x 2 1/27 pi:ce tvhing for door

support-sluminizs or stesl)

L




INTRODUCT 10N

Areadbox sokar water heaters ara simple and effective.
One or more ordinary hot water tanks strippea of fnsul-
ation and painted flat black are placed in a glegs-
cuvared insulated box with insulated reflescting doors -
the sun shines through the glasa onto the tank and

alag pounces off the reflecting doors onto the ta?k.
The deoors are open during the day 1} to receive the sun
and then cleesd a2t night to CGnserve heat 2.

ABSTRACT OF PLANS

The plans describe tho congtrustion of a salar hot vanerk
heater using two 30 galloa electric h * water heater tan ;
with electric back up. They also discuas the principles ?
~he design agq that an interested parsdn car vaiy vhe con
struction and know generally what tO gxpcc:. The planf
stress the relsiive Lmportance of dxrfe{e?t aapects of
traq design - whare you must be very careful and where

you needn ‘. be 30 careful .
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ORIENTATI

The drawing# show the borx ic¢oking South with zhe long axis

puinting East-West. 'This iz usually the bast Srientation i
- e tank fuarew.. if yew bave onlry ome tieuk. the . ;
begt arrangement is to lift the box at an angle and point
it South - this eliminates the problem of tha cold water
sizing with hot{see section on suratifticaticn) - the MHorth
end of the tank will be high and thz hc: wacer will stratify
there. wh.le the cold water will rest at tha low South end,
The angle you tilt the boi should he jowmewvhat more than
vour latizude - 10° to 10° more.

This orientation makes 1t scmewhat difficult for che
reflectors to operate except naar the miadle of the
day.
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AIXIEG & STRATIFICAYICH

The ~fficiency of & Dox collector 15 SOmewnat nard o Zeter-
m:ze because it .3 hard to et ali the at outr sf tne Tanks.
water aprterd the first

As you take 2ff hot water, th: cC
“he drocisre act te

tang end migzes wWitl. the hot water -
$low drem this Mixkog - hUt it 1E nopeless o do mcre than
slow .t down in tankg w:ith as jittie vertica depth for

straz:fication 88 & sice<ays ROt water zank. Mulr iple .anks
reduce the problem. T*. water mizes ih each tank befure

it zoves TO the DXt - tnis 8,ows d0wn rhe sirival cf any
coié wvater ar the last tank.

Tinks - use hot
are giass

For a week
reater svwry afterncon,

Atver 17 gallons,
szeilons, 107°F. It was a
2¢ 62°¢ and low cf 26°F.
62°F.

_to prevent freege-up is to. let the faucet drip agd keep
varer- runsdog AT oG

A vert c.uil hot water tank has a very definite "heat cliff"
a3 you extract the last hot water. A sideways tar' slowly
tapers o°f. Even though the total tank contents of a box
heater may be 80 gallons. it ia pcasible tu extract at
least 80 callons of fairly warm water after a sunny day.

REFLECTORS

The reflector8 on the Dox hetter Berve to wrap the sun around
the tank rather than focus the sun or the tank.

A true tocusing collector corcentrater the intensity of

the sun many times ~ the box heater with its flat reflectors
ver concentrates :he aun moTte than atout 1 1/2 times.

e bencfic of this relaxed concentzoti’n 15 that it

The last 2}‘qullona of warm water 1s heat the first 60 T~ works all vear - even ag the zun moves !igh in the sumzer
gallons couldn't nake witn them necause of mixing. \"jfil_A‘ and low in the winter.

The reflscrors can be focused by locking frum the direc-
on of the sun and adiusting the doors untvil the image

the black "ank appears, ¥cu can alsc plice - hand
n1Frcr on the airfaeve of rhe docr, and move ¢ until the
300l i 1ight AppCAars on the tank,

WHAT TO DO WITH ELECTPIC HEATING ELEMEY

it's hard to get at the thermostat after the tank ia
ylassed in. You can leave a door in the back and
zaach in te adjust the therrust:it or yod Can set it

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

WHAT AROU” FREEZ (G

The large tank protects i1tself agsinst freezing with its
own bulk of warm wacer, Pipen lsading to and from the
tanh must be protected as any ccher pipes.

If you ar- using the electric: =iement as a back-up heater
this will of course prevent the tank from freezing - the
thermostat can be low i! this is all the use you want
from the electricity. Heat tapes can be uded on lines

to and from the tanks.

[

One safiequard for lines thst have the danger of freezing
is to use High Molecular weight polyethelene o: poly-
buielense This marerial {s so strong and resilient that
it is abie tc go through rapsated freezing ~nd rhawing
cycles. It can also be used for hot water if the pros-
sure is not axtremely high. The pipe is maye by Orange-
purg Pipe, Celanese and Phillips Products.

In the case of power failura, another old standhy mathod

chagﬁyzzan__“

AUTOMATING THE DOOR3 &

We asttemptec to automAate ths doors of bresdbox heaters using
frenn canniaters as they are used in the skylid. It's not
diificult to make a system:to open and close tne doors in
responge to the sun, but it .7 difficult to make something
that can deal with wind, spow and ice and close tightly av
night. Ma-ually operated zopes and pulleys can be added to
work the Jdoers,

CAANGING SCALE

What happens 1t instead of a 16” diame

3 3 ter tank we use a
32% diamecer tank - 1iat is if we doubl
dimensiona of the plas? ° ¢ 211 of the

Such a heating sywtem will vork fi

ine, but it will w
up and cool down nore slowly. If we double all the&m
dimensions the aress exnosed to the sun are 2724 times
fs great, but the jquantlty of wataer to heat 1s 23a8
.Lmi: as great. (Ccnsequently the water temperature
wou rise and fall at about 172 the rat
smaller model. ¥ rate of cthe

AIR LEKS
It 19 very important Lo close off an:

Yy 38ps in the
jlazing since a small “raft arcund the tanks will
:ob them of much heat. The seal that che doors
m2ke is also very important. A 1/4" gap along the
s1de of &+ door can render the door almost ugeless

as ipsulation.
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water tanks - they
l.ned and have a long life.

BOW TO_USE SYSTEM

It is not necessary to use very shiny surfaces for “he
reflectors. The performance of fairly dull aluninum is
almes: as qood as shiny aluminum and white paian also
makes & good reflective gucface for a box heatar. The
reason ycu are able to use dull aluminum or white paint
ia that 'he tank is sc large and so close, the retlzched
beam can be scattered < good deal and gtrill hit the
target.

why not curve the teflectars? We built one water heazex

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
s to the tanks as the mote pedestrian box.

d between the bo. and the tani

T space between tanks &n e
mas ounces into the tank ends at

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

GLAZ INC

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

you can be about closing the doors promptly at night.

HEAT TRANSFER

“he mtorage tank itself is exposed to the sum 8o the
heat doesn 't have far to go to reach the water The

sun striking the tank at the bottom and the sices ssta
dJp convection currents in the tank and tends to warm the
water uniformly - the sun striking the tank along its
top heate a relatively stationary layer of vater strat-
1fied there - this water becowes especially hot during
the summer when the sun 1s high -~ an hour ar so after
sundown this hot layer has given most of .ts heat by
conduction to the cooler water helow. The steel tank
walls also help distribute heat.
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197¢ when we arained the heater, it dta
the temperature was 12

the
e drained 35 gallons of hot watrer (r?m
o gn +he afrerncon of 11 rebruary

rted at 1431°°,
3°fF and at 35
clear day - high temperature
The entering tap water was

If you have two electric water heatere and you are con-
sidaring replacing one with a solar water haatar with
electric backup, aiways 1nstall the solar water heater
where the most water 1§ used. It io always more 2fficient
to heat a lot of water a little than to heat a little
cater s lot. Collectors always “un more efficiently at
low temperatures than at high temperatures.




