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1.0 System Description
1.1 System Name: Solar Butler 1.0

1.2 System Type: Low flow-rate (2 Liters per minute, 0.55Gall ons per minute) flat
plate solar colledor with a presaurized, antifreeze fill ed fluid loop
and adoulde-walled hea exchanger immersed in the existing hot
water tank.

1.3 System Description:
Glazed, serpentine, low fluid-flow, flat plate solar coll edor, with
passve liquid-to-air radiator for stagnation rotedion and doulbe
walled, in-your-tank hea exchanger. The hed transfer system
utili zes a presaurized, 16 PSG, low volume antifreezefill ed fluid
loop,similar to automohile aadling systems. The hea transfer
fluidisASTM D5216,Propylene Glycol, commonly used in
automobil e radiators. Hea exchange from the wlledor-heaed
fluid to the existing hot water tank is acamplished using the
screw-in solar Wand. The solar Wandisadoulde-wall ed, all -
copper, in-tank hea exchanger of the American Water Works
Asgciation (AWWA) ClassDWP (doude wall with le&k
protedion). The hea transfer fluid is channeled from the solar
colledor to the Wand hea exchanger viathin-walled, small
diameter (3/8") copper tubing. The apper tubing isrun side-by-
side and insulated with closed cdl rubber foam insulationto form a
coll edor-to-hat-water-tank umbili cd. Sensor wiring is attadhed to
the outside of the Rubitex " insulation to all ow coll ecor
temperature sensors to be mwnreded to the controller. The
circulation punp is ased-less low-flow, low-power, quiet
centrifugal pump. The system controll er uses temperature sensors
onthe olledor and at the bottom of the hot water tank to
determine when to turn onthe drculation pump in the fluid loopto
hed the hot water tank. If the hot water tank getstoo hd, the
controller turns off the drculation pump. Thisisasimple system
using only 35 pound of copper. Potable water sees only copper,
tin-based (“lead-free”) solder, and sil ver solder on the solar wand.
The following materials contain the antifreeze hea transfer fluid:
copper tubing, stainless $ed in the pump, and lrassfittings,
making this along-life, low-maintenance system.

1.4Solar Colledor:
Single glassglazed, serpentine flow path, seledive asorber plate,
thick aluminum foil -faced isocyanurate foam insulation and
aluminum framed, with provisionfor flashing onto the roof or for
mourting over the existing roof parall el or at higher than roof pitch
angles.
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1.5 Water Tank: Uses existing gas or eledric hot water tank, seled the proper

colledor areaneeded to match the existing hot water tank.

1.6Colledor Area:

1.8m
2.1m
3.2m
3.6m
4.2m

(18ft%) for a114liter (30 Gallon) Water Tank
(21 ft%) for a151liter (40 Gallon) Water Tank
(32ft%) for a189liter (50 Gallon) Water Tank
(36 ft?) for a227liter (60 Gall on) Water Tank
(42 ft°) for a303liter (80 Gallon) Water Tank

N N N NN

1.7Liquid to Air Heat Exchanger:

0.61m (2 ft. 0in) long for a1.8m? (18ft%) Collector
0.75m (2 ft. 6in) longfor a2.1m? (21ft%) Collector
1.00m (3 ft. 6in) long for a3.6m* (36ft%) Colledor
1.22m (4 ft. 0in) long for a4.2m? (42ft?) Colledor

1.8 Wand Antifreezeto Potable Water Heat Exchanger:

The Standard 1.2m (48inch) long Wand hes about 0.18m? (2
square fed) of hed transfer areainside the hat water tank. The
Wand hes asmall diameter center tube, which delivers the hot
colledor fluid to the bottom of the Wand, rea the bottom of the
hot water tank. Thistubeisenclosed in secondtube (the first wall)
and the hat fluid flow up the annuar spacebetween the inlet tube
and seondtube. A third tube (secondwall) is giral collapsed on
the seaondtube, making mechanica contad for hed transfer over
abou 60% of thewall andleaving an air space Thethird tubeis
vented ontop d the wand, so any fluid between the secondand
third tubes is vented to atmosphere. This aseembly isinserted in
the hot water tank by being screwed into the hot water outlet port.

The wand is designed to med the requirements of the AWWA
ClassDWP (doude wall with le& protedion). ClassDWP
“Provides two dstinct wall s which separate the transfer medium
from the potable water and a path to atmosphere. Fail ure of either
wall isindicaed by visua le&age of the transfer medium or
potable water and indicaes afail ure of the hea exchanger®. The
DWP type provides a higher degreeof protedion than the SW
(Single Wall with nole& detedion) or DW (Doulde wall with no
le&k detedion).

The solar Wand is designed so a single fail ure of any fluid barrier
will nat cause a cossconredion a permit badk siphoring of hea
transfer fluid into the potable water system. Any barrier, which

fails, shall alow the discharge of exchanger fluid and/ or potable
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water to the @mosphere & alocaion visible to the operator or
owner.

1.9FreezeTolerance

Propylene Glycol-Water 50/50 -32°C (-26°F)
Propylene Glycol-Water 60/40 -48°C (-54°F)

1.10Boiling Tolerance

1.11Toxicity:

Presaurized to 16#,(16 PSG), using an automobil e radiator cgp
the antifreeze mixtures have the foll owing baili ng paints;
Propylene Glycol-Water 50/50 124C (256°F),
Propylene Glycol-Water 60/40 127C (261°F).
Boili ng adivates the liquid-to-air radiator, which limits collecor
baili ng by transferring solar hea from the wlledor to the
surroundng air. Once asmall amourt of liquid has been expelled
from the system, bali ng and condensing of steam forms a hea
pipe between the lledor andthe liquid to air radiator, limiti ng
the temperature to the fluid baili ng paint listed above, sincethe
presaureisfixed at 16#,(16 PSG), by the presaurerelief cep.

The recommended hea exchanger fluid Propylene Glycol-Water is
nonflammable and nontoxic. Propylene Glycol isan American
Water Works Association (AWAA) Classll fluid. This means that
it has a Gossdlin toxicity rating below 1. Classll material are
considered nonpotable and may be objedionable, bu not
dangerous to hedth. The normal system contains between Y2to 1
galon d fluid. It does not neal to be dhanged ower the life of the
system. Proper disposal isrequired. Propylene Glycol-Water
mixtures are regycled by service stations and auto stores. Consult
your locd retail er of auto antifreeze for proper disposal in your
area. Ledage or small spill scan be dsorbed with “kitty litter®
and pu in the trash.

1.12Contamination:

The Wand hea exchanger mees the American Water Works
Asciation, CrossContamination Control’ s highest level of
protedion. The Wandis an anti-siphoring device The space
between the two hea exchanger wall, paable water and hea
transfer fluid is at atmospheric presaure. The potable water is
usually above 50 PSG and hencewill | ek out of thetank. The
hea transfer loopis presaurized at head abowve tank, usually 10
PSG plus 16 PSG, the cp presauure. Hencehed transfer fluid
pressure would be dou 26 PSG, so fluid would legk out to
atmosphere. Thusthere is maximum anti-siphon gotedion. If the
passages to atmosphere were dl blocked, by acadent, and bah
hea exchanger wall s were breaded, Potable water, usually greaer
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than 50PSG, would flow into the olledor loopand ou the
presaure c@. Thele&k onthe roof would soon te spotted and the
system repaired withou contamination of potable water.

Lekage of the hea exchange fluid is nat amajor problem, becaise
thereislessthan oregallontotal. Led can be deaned upwith
absorbent towels or kitty Litter and dsposed of in the trash.

Lekage of potable water would orly occur at the solar Wand.
There it would come out the small opening in thetop d the Wand.
It would then run dawvn the side of the water tank into the drip pan
or onto the floor. 1t would be visually deteded. Thiswould signal
abad Wand hea exchanger, which would need to bereplacel. To
restore hat water use until anew Wand was install ed. The bad
Wand shoud be removed and the hot water pipe reconreded to the
hot water tank, just as it was before the Wand was install ed.

HINT: SAVE THE ORIGINAL HOT WATER
CONNECTIONSTO THE HOUSE, DO NOT DISCARD.

Hot presaurized hea exchanger fluid can scad and/or flash to
strean, which will also scdd. (DO NOT LOOSEN ANY
CONNECTIONSWHILE THE SYSTEM ISRUNNING).
(DO NOT REMOVE THE RADIATOR CAPWITH THE
SYSTEM RUNNING).

Eledricd conredions for the thermistors are dl | ow voltage and
proteded by afuse. The controller plugs into the wall and grounds
the pump. Be surethat threewire grounded outlets are used and
don't try to fix the wntrol box. Unplug and cdl for service A
groundfault interrupted oulet is recommended to minimize the
eledricd shock hazard.
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Figure1.0.1 System Pictorial Diagram
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