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Decision

Adplication oI Solar Heat Corpora- )

tion for eligidilicty in the )

California Public Utilicies ) Application. §2-11-39"

Cozmission's Solar Demonstration ) Filec MNovember 22, 19%32)
Financing Program. % : S

CPINICN ON SCLAR WATER EEATER ELIGIBZILITY

Solar Heat Corporation (Solar Heat) is an importer. ol
solar water heater components manuractured in France by Salva-
Eclair. Calizormia Solar Conversion, Inc. then assembies and
insctalls self-containee, mocdular, chermosyphon solar water leaters
“rom these tanks and collecctors. Solar Heat seeks eligipdility
uncer O0II 42 for its device, the Salva 1200.1/ Solar Heat oifers
Zreeze protection cescrivec delow which is comparadle to other
solar water neaters now eligible Zor installation uncer the 0II 42
progran up to 2,300 feet elevation.

In this decision, the Commission Zinds Solar:Heat's:

device eligible waen specified zinimum sizing ané installation:

conaitions are met, and when speciiied warranty coverage is
proviced. Solar Heat oIfers a stancard Zive-year parts-anc-~labor

Warranty.

1/ Also kaown as the Sol 120. Applicant is now replaciag tne

Sol 120 tradename uncer which it applied.

Y
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Freeze Protection

All active systems approvec oy tne utilizies in
Celifornia uncer ‘the OII 42 program nave deen required =0 aave 2
recognizec means of Ireeze proteccion such as
avtomatic draining, or anti-Ireeze in the colleccors. For passive
iamovative systems, adequate Ireeze protection nas oeen confirmed

T a case-dpy-case pasis Dy the Energy Coaservation BZranch (EC3), -
before it recommenced eligibili R

The Zlat-plate collectors normally use¢ inm zaermosvoaon
systems sucn &s This oOne are Ihe colponents JOST OIten Cazagec oY
Zfreezing. Each one Zound eligiole to date has Deen reguived co
aave the only IZreeze protection metnoc available Zor cthermosyphon
systems, an electric resistance heater in tae colleczors.2/

One manufacturer nas also used a noneleccric, chermostatic
oraindown systew which automatically craias che collectors, as is

done in some ‘non-chermosypaon syscems.d/

Linited to elevations oI 2,300 Zeec or less because as
higher elevations the elecctric anti-Ireeze would likely
consime mWOre energy than the electric pump in a comparadly
'sized "conventional" solar systes. ' o

Solar Ecwarcs, D.83-03-021 in A.82-12-034.
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Sizing

All solar water neaters eligible uncer cthe QII 42 progran
are subject to minimum collector area anc solar-heated storage
volume requirements. For solar water heaters which are compnected
tO a separate comventional water heater, the zinimum solar storage
is 25 galloms. of water per bedroom in single Zamily. dwellings: (20
gallons per bedroom in multi-Zamily dwellings). The minimum
collector area Zor comventiomal zflat-plate systems is determined
srom the QII 42 Sizing Chart Hancdbook.

For innovative systems of mocular tank~collector umits
such as the Solar Heat system, tae 2inimwm mwmper of uniss Zor
QI1 42 eligibilicy is determined by iacivicual laboratory tests oI
energy output. Solar Heat has submitced the results of a2 solar
water heater perzormance test known as SRCC-0G200. 7This test is
a national standarc, and certification basec on it is a regquirement
Tor the California solar tax credic aiter 1582. The output o the
Salva 1200 solar system im a California climate was caleculated Irom
the results of the SRCC-0G200 test as described in Appendix A.:

The pinimwm eligible systex outputr of 101 therms per year £or a

three-bedroom <dwelling is developed in Apperndix B, based -on adopted

QII 42 criteria.
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Decision

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

Application oI Solar Heat Corpora-~ )

tion for eligivilicy in the

California-Public Utilities Application 82-11-39"
Cocmission's Solar Demonstrazion (Filecd November 22, 1932)
Financing ¥rogram. o

QPINION ON SOLAR WATER HEATER ELIGIBILITY

Solar Heat Corporation (Solar Heat) is an importer o
solar water heater components manuIiacitred im France dy Salva-
Eclair. CalizZornia Solar Conversion, Inc. then assembies aad
installs self-concainec, mocdular, thermosypnon solar water heaters
Zrouw these tanks and collectors. Solar Heat seeks:-eligidilicy
uncer OIL 42 zor its device, the Salva 1200.1/ Solar Heaz offers
freeze protection cescribed delow which is comparadle to. other
solar water neaters now eligible zZor installation uncer the QII 42
program up to 2,300 feet elevation.

In this decision, the Commission IZinds Solar Heat's -

cevice eligible wihen specified minimum sizing anc insctaliation:

conaitions are met, and when specified warranty coverage.is
proviced. Solar Heat ozXfers a stancard Zive-year parts-anc-labor

warranty.

1/ aAlso known as the Sol 120. Applicant is now replacing tne
. Sol 120 tradename uncer which it applied.

1=
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Proxgram Background o . =

Or September 16, 1980, we issued Decision (D.) 92251

establishing cemounstration solar zinancing programs for Pacific
Gas and Electric Company, San Diego vas & Zlectrl!c Company,-
Southern CaliZornia Ecison Company, anc SoutheiﬁiCalifqrnia cas
Compaiy. We suoséquen:ly'mocified':nxs cecision-oyiv;92501,
Decezber 5, 1980, a=mc D.92769, Marer 3, 19371.  In chese decisions,
we specified a cnecklist of requirements Zor comestic solar water
heaters. Solar water neaters must Deet all sizing and checklist
requirements to pe.eligible Zor the solar Zinancing progran
effective Mazch 1, 1981. -

Descrinrtion

The Salva 1200 comsists of an insulated horizonmtal
42-gallon tank mounted avbove three Zlat, sloping, glass-coverec
seven-foot-by-one-Zoot collector pazels. No electric pump is used
because the water rises into the tank Irom the <€ollectors below &as
the water is heatec by the sun. The entire system is- installed. .
ovtdoors, typically oz a roozf. The local water supply is pipec
directly To tke system, 2nd-Irom ItRe systex Dack cown TO e
conventional water heater. 'As not water.is used Zrom tae con--
ventional-water neater.in the cdwelling, tie hot watexr- is. mace. up

by pre-neated water piped cown Zrom the Salva 1200.
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Freeze Protection

~all active systems approved oy tnme uciliczi
“the 0IL 42 program nave peen required o nave a
Tecognized means of freeze protection such as recirculition,
avcomacic dréining, or anti-Zreeze in cthe collectors. 7Tor passive

innovative systems, adequate Ireeze protection aas oseen confirmed

-

n a case-Dy-case Dasis Dy the Znergy Coaservation Iranch (ECR), -

before it recommenced eligipilisy. ' e
llecctors normally usec in caermosypaon

systedms suecn ol thne components 2OST oten cadmagec DY

freezing. Each oné'fotnd'eligiole To date has Deen required to

nave the only freeze protection zetnoc available for thermosypnon

systems, an electric resistance heater in tne colleccors.2/
Ome manuracturer nas also used a noneleczric, chermostatic

14

draindown System which automatically crains the colleczors, as is

done in some non-thermosypnon syscems.3/ - B

Linited to elevations of 2,300 Zeet or less beca"se at
higher "elevations the nlectric anti-zreeze would likely
consime more energy Than the electric puwmp in a compava:_;
sized "conventional" solar systenm.

Solar EZdwarcs, D.83-023-021 iz A.82-12-034.
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Solar deat offers no electric anti-Ireeze Zfeature,

althougn it coes orIZer an electric backup heater inzersed in the

Tank which Coes not contridute To Ireeze protection. Instead,

2 single thermostatic valve at tne lowest point in che systen
Degins TO Llet water Zlow through the systen automatically when

the surrouncing alr tezperature Zalls o a Zew cegrees adbove
freezing. The valve uses no electricicy out depencs on a solic.
metallic-compounc actuater which lengtaens or saortens. accoreing o

iTs temperature.

As the valve opens, tne near-Ireezing water in the

collectors is Zorcec out by line pressure to drain away, and
replaced by water from the tank. The tank water is solar heatec or
is at least near the supply water temperature, wkich iI not hot,
is not near Ireezing. Alter water has Ilowed through cthe valve
long enough To warm it a few degrees it closes. when the neat
taus proviced has dissipacted, the cycle repeats itself, )
Solar Heat cid not provide test data or field performance
c¢ata on this ctype of valve. iluch water, as well as collected solar
energy, coule be wasted in parts-of Calizornia oy this cevice.
Thereiore, the EZCB concludes, anc we acop:’itS'ééqopmenda—
tion, that Solar Heat's Sal&a 1200 systems as cescripec in:fﬁis
applicacion shoulc oe Llizmitec cto locations where the elevation does
not exceec 2,300 Zeet. Freeze protection methocs are discussed

further in Appendix C.
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Solar Meat offers no electric anci-Zreeze feature, ‘
alchougn it coes orzer an electric packup neate*k;mme*sed in tne”
tank waicn does not contridbute To Ireeze protection. Instead,

a single cthermostatic valve at tne lowest point in the system
degins to let water Ilow througa the system 2utomatically when

the surrouncing air temperature Ialls o a Zew degrees abdbove

- o

Ireezing. The valve uses no electricity out cepencs om a solic
zmetallic-compound actuater which lengthens or saoriens.accorcing o
ilTs temperatuxe

As the valve opens, tie near-Ireezing water in the

collectors is Zfoxcec out by line pressure to c¢rain away, and.

replaced by water ZIron the tank. The tank water is solar heated or .

is at least near the supply water temperature, which i not hot,
is not near freezing. AZter water has zZlowed through the valve
long enouvgh o0 warm it a few degrees it closes. Wwhen the heat
thus provided has dissipated, the cycle Tepeats itseli.

Solar Heat <id not provide test data or ZLield per‘ormance
data on this type of valve. Illuch water, as well as collecred solar
‘energy, coule ve wasted in parts- of Calizoraia oy this device.

Therefore, the SCB concludes, anc we acopt its:te§opmenda-
tion, that Solar Heat's Salva 1200 systems as cescrivea inlﬁhis
application shoulc ve Llinited %o locatioms where the elevation does
not exceea 2,300 feet. Freeze protection methoss are discussed

Surther in Appendix C.
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Sizing

All solar water neaters eligible uncer the OII 42 progran

are subject to minimwm collector area anc solar-heated storage
volurze requirements., For solar water heaters wnich are connected
to a separate conventional water Reater, the Dinimwm solar storage
is 25 galloms of water per bedroom in. single. family dwellings (20
gallons per bedroom in mulci-Zfamily dwellings). The minimwz
collector area for conventional Zlat-plate systems is determinec
Zrom tae CII 42 Sizing Chart Handoook.

For ianovative systems oI mocular tanke-collector umic
such as the Solar Heat system, the Dinimm number o0 unicts sor
OII 42 eligibility is determined by incivicual ladoratory tests of
energy output. Solar Heat has sudbmicted the results of a solar
water heater perzormance test known as SRCC-0G200. This test is
2 national standare, and certification basec on it is-a requiremesnt
Tor the California solar tax credir after 1532. The. output. of the
Salva 1200 solar system in a California climate was caletvlated: srom
the Tesults of the SRCC-0G200 test as described in Appendix A..
The minioum eligible system outpuc of 107 therms.per vear for a
three-Dedroom dwelling is developed in Appencix B, based on adopted

O0II 42 ¢riteria.
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Using calculations pasec on the test data, the ECB -
concluces that an annual average output oI 13,000 Bsu per cay
should be adopted-for each three-collector &42-gallon Salva 1200
vnit which is properly installec in CaliZforniaz under cthe QI 42
program. This output corresponds to 47.5 therms per unit per vear.

refore, Two collecrtors (2.1 rounced) woulc De needed. To neers .
the annual loac of. 2 cthree-bedroom home uncer QIT 42. ~Tadle !
stmmarizes tie niniowm eligible sizing Zor single-Zamily zomes. -
This sizing also provides more than 25 gallons of solar storage per

n Zive oI tne six cases snown.

The ECBZ notes that the output o successive unic
is reduced when they are connected in series (the outlet of on
leading to the inlet of che next), cve o sucecessively higher
storage’ temperatures and standdy neat losses. . Therelore, we’
could require systems of more than ome unit to be pipec in.parallel
(tne outlet of all umits leading cdirectly to the backup. heater),
-because.the test results are IZor. only one uait (no. units in
series).

Two units in series, however, co produce sligntly higher

water cemperatures. Foxr this reason, plumbing arrangemeats o the

inimum required number oI units may bDe made with parallel pairs.of

a maximum oI two Sol 120 unics comnectec in series. The systen

plumbing as a whole must still provide an equal Zlow path lengeta
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carough all collectors (Installazion Checklist Item No. 21). A

longer summer season of solar-only operation with suitably hot

water available for use will then de possible with tne backup water

heater turnmec off for greater savings.

-1

ary

viniaunm Sizing of Solar Water Heater Systexs
Using Solar Heat Salva 1200 Unizs 4/

Number of QI 42 Minimwm Number of
Bedrooms - Queput : Units 5/
Theras/Yr.

"

n over 6

4/ As tested oy SRCC with three collectors anc 42 gallon
- storage.per unit. : o
/ A 2aximum of twod (2) uvnics To oe imstalled in series.

5
8/ See appencix 3 Zor derivations.
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Idea’ly, :He Dinizun s.z.ﬁg shown in Table 1 woulc
cepend on many factors sueh as the exact location wzchin i
California., But we recognize tnat solé: wa:e:rhea:ers increasingly
are marketec as mocular appliances independent oI smalL ciZZerences
in climate, oriencacion, tilc, and so on. Less obv.ous or
controllable Zactors such as the cdaily not water use proiile,
installation qual; vy, and weather variations affect solar syscen
performance SO ST¥ ongly that actual sav;ngsyf*cm 2 given system can
only be predicted within a reasonaoly broad range. Fbé.ﬁﬁese
reasons, and the Zact that ratepayer benerits Zrom the QIi 42
progranm will s:eﬁ Zronm the average eifect oI all oI the sysctems

installed, we delieve that all Solar Heat systens installed under

OII 42 should be sized accozding zo Table 1, provided :he systeas

at least comply wi ne miniowm guicelines IZor oriencation and
tilt which have i in efZfect Zor the California solar zax
credic.

Monicoring

Solar Heat sola* sys:ems snoulo De evalua.ec in the
zonicor ing program now oeg.nnmﬁg for all other solar wace* hea.e*s
which are installec und-. the QOII 42 progran, i- ney can oe“

accommodated in the sample group.
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warranty

Solar Heat offers its stancard warranty against deZects
in material or workmanship Zor Iive years. We believe that o be
eligible Zor ratepayer-zZunce¢ assistance, Solar Hea:t azc. all of its

installers saoulc acvise potential customers O eventual recucec

perrormance due tO poor water quality conditions wherever chat

’

the case, as it is in mucn of Southern California. Solar Heat
ts installers should then de willing To assist suca customers
o charge zor Zive years in maintaining the original level oI solar
energy production.
Any reference by Solar Heat to this order inm its
corresponcence, marketing literature, or 2edia advertising muse
contain che following Zull text of this Disclaimer of Product

Eng¢orsenent:

"The CalizZornia Pudblic Utilities Commission’
in no way encorses, recommencs, OT warrants
The cu*ao"':y; sui:abilicy. oxr the
reliability, or che s30rt- or lomg-term energy
savings perormance oI tais oz any other bdranc
o} system or component Zor comestic water

heating or any other application"
wWhile this cisclaimer is applicable o any system under our
cemonstration programn, we IUST De certain that this order is not

viewed by the public as an implied. endorsement.
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we believe that public nearings would serve no useiul“
purpose. This application should be granted ex parte o the excent
provided in the Zollowing order.

incings oZ Fact

1. Solar Heat solar water heaters do not have the Zreeze
protection from thermal mass or aucomatic draizming found in passive
solar water heaters which are eligidle Zor insctallation above.
2,300 feet elevation in the Q0II 42 program.

2. A 3-collector mocel 3C2 Salva 1200 Solar Heat systen
was certizied by SRCC and produced 13,000 Bcu per cay in the .
stancard laboratory test sequence alter acjustmens for Califermia
concitions.

- 3. Solar energy collection in all nonpumpec taesnosypaon -
systexms, inciuding Solar Heat's, relies on internmal Zlow passages

wiich are ZIree ZIrom significanc cepos ts o -water-dornme material,

4. Comventional water heazer losses -ay ve recuced oy

appropriate valves or cizcuit breakers.

5. Solar Heat systems with watex tanks are rooZ-mounted.

6. Solar Heat's warranty complies with the.sctate solar zax
crecit requireaments. -

7. Solar Heat's warranty exempts earthquake damage (acts .of

Go¢) but not naill or Ireeze camage.
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Conclusions 2

Corporation anc/or

LR

deat's o ne.eeTric Iree procection
using a :ne:mog.a ic ¢rainm velve on eacn
Salva 1200 solar water heater shouig de
permitted only in lecatiens delow 2,300
feet elevacion.

Solar Heat's standard t've-year warranty
covers sys.e: repalir or replacement cue Lo
camage by ireezing wherever inscalled.

Solar Eeat installations should net be
eligivle ZJor OII 42 redaces unless chey
2cet the zinizwm sizing of Table 1.

Solar Heat should inscall valves Zor
ziushing pu*po*es on ail systems in
accordance with che Inspection Cheeklise.
Iz che dccumu_a ion of nard water cepocits
in the system causes & seriocus loss oI
systen eIfzficlency, Solar Heat soould as
custozers in zlusaing and removing wat er
o*‘e ceposits Zrom the system, NoO cnorge
will be macde Zor such cervice during the
sizst Zive years.

Solar Heat should not i its units on
any ro0i tnat is suppeorcin
the acced we-g::. i hould secure
all wccesua:y oul c,ng pe

inscallation.

Solar reat shoulc assure that I nO Case
a resicence converted Irom zas water |
TO e.Lcctric water heating.
ar Heat snoulé instruct

pilot lights on gas dac
ng suzmer 1ontas.

’
o
-
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should inscrucs cusToTers O turn
ric Dackup water heaters Curing

snould recommend insctallacion

o e

locks om all electric backep

RDER
I7 IS QRDERE
1. Solar Hezat

1980 are

tions contracted after January 29,
eligiblie for QII 42 rebates when imstallec in compliance
with the preceding Conclusions on cwellings occupled belore
January 29, 1980.

¢ providec nerein, Solar Heat anc its

other currently effective require-

ane subseguent orcers

fieccive todeay.

"y -
,y S

LEONARD M. GRIMES, JR.
President
1 CEZRTIFY THEAT THIS DECISION S A e GREW
WAS AZPROVED BY TEE ABOVE LNy
- e db (3 - b
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APPENDIX A
Page 1 0of 3

Mechod Used To Process thae Salva 1200 Solar wacer
Eeater Test Results

- The ninipun numder oI Salva 1200 uwaits per bedroom
served follows from the results of Solar Heat's SRCC-OGZOO ~es- oy
conmparing those results againsc the 107-thern 2ininum exric on Zor
a three-becroon cwelling. However, che test conditions *e-;e
national average values, not California values, Zor availadle soia*
radiation and otner variables. Therezore, tne 'ollow.ng JeTROC was
used o cete-mzne the annual solar output uncer California
conditions Zrom the SRCC~0G200 cesc output.

The method used to esctimate periornance uncer concitions
which differ Zroum te cest concitions ideally shoule have ﬂaczona’
consensus, Such 3 consensus is now in its early stages.  Since a
usable method may not De availadble belore the QLI 42 program is
over, the ZC3 staff, with inforpal review IZrom the solar communily,
reconmencs an objective approach of its own, O clea: the docket o=
applxcat.ons and” to aid the acnievemenc of the OII 42 Progs
narket pemnetration goals. -

QL the _many conditions chosen Zor tne SRCC-0G200.cest,
three vary significantly Zor systems installed in CaliZormia,
These are the incicdent solar ene'BY. the volume and :iming,o: not
water drawn per day, and the effect of overnigat heat losses o= tne

net solar emergzy celzverec oy the syscem.

Incident Solar Energy

An increase in incident solar energy will increase tze
solar energy delivered by the system. The increase can reasonadly
be estimated to be in the ratio o the California amnuval average

value t©o the test value, or (1700/1500), in Btus per sq. Zt. per
day.

Hot Water Usaze’

The effect of varyi ng tne second facctor, the amount and
ciming of hot water drawn per day, is cifficulc .o guantiiy.
However, the direction oI the effect is clear. Reducing the volume
from approximately 100 galloms per cay curing the test, té 50
gallons per day Zor a three-bedroom dwelling under QLI 42
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APPENDIX A
"Page 2 o= 3

congitions, will reduce the net solar energy cel.ve“ed a/
(Snizzing he timing of usage Irom evening towards mo*ﬁ.rg also
recuces the energy celivered. However, we <o not iffer witn the

cest assumpt ion of equal draws at morning, moon anc late
fternoon.)

IZ we quantify this recuction Zactor Zor lower water use

at a value of (1500/1700), iz would simplizZy tne aﬂa;yses oy justc

Iisetting the increase due ©o g*eacer solar inmsolation. 7Tne value
chosen depends on the extent of analysis, quality of test cata,
and on the values assumed Zor otaer variables, 1In ."e _absence oz
a recognized methoe to calculate this Zactor, ECB scaf el eves
that (1500/1700) is a reasonadble one. Therelore, the oucpn: :néers
QII 42 concditions of raciation and water usage are 2ssumec 0 de-
uncnangec *‘om the SRCC- OGZOO value.

Qvernignht Heat Losses

The importance oI this Zactor in the net solar energy
celivered by a solar system is recognized inm the SRCC-CG200 test
process. A separate l1H-hour tex pe—etu*e ceca; test is concucted 0
deterxzine tne rate of heat loss an the Known Cest concitioms.
sut che actual amount of energy 1 Tost inm sny given locality ox
insctallation depenas on che- anaual average nignttime Tteuperature.

;ne*e.o*e no nigzght heat losses are cegucted Zrom the SRCC-0G200
energy Output as reported.

The metnod of determining the actual loss, .ﬁg loca-
W
:empe*a:ures ang SxCC neat loss rate cata, will eventually have
national agreement, as with the other IZactors wnica xmodily the SRCC
test result. A reasonable engineering estimate of that loss is
recenmended by the EC3 staff rfor use in tne OII 42 program witil
another methoc is developed and recognizec.

a/ The "net solar energy ael.verec (in Btus zor example). skouic

T be distinguished from the "solar fraction” (in %). While net
solar Btus would zall along with gal;ons of daily loa¢, the
solar fraction world likely increase decause it is the ratio oI
net usable Brus co total BCLS (The cotal 3Btus Zall nearly 50%
from 100 gal./day to 60 ga ./day, while met 3tus =i g“. only-
fall 20%. ' : e
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Appendix A
Page 3 o 3

The EC3 recommencs using two items oI Test data to umake
this estimate. One is the temperature diZference between the solar
heated water remaining in the solar system after the standard test
day, and the annual average ove*ﬁxgh' temperature in California
population centers, as the Iactor affecting the overnigdt heat
loss. The second item is the rate of heat loss.

These two data items, combinec with an exponential heat
Loss model proguce Zor the Salva 1200 an overnight heat loss orf
13% oZ the net solar energy deliverea under the SRCC rating as
reporcted.
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APPENDIX B
Page 1 oz 3

QI1 42 Program ASSuUmPTLONS

. Solar Water Preheater Systems with Gas Auxiliayy Enerzv
donventionaL Gas water heater

:Line: Item : Amount -

1 Single Family Daily Hot Water Usage 20 Gallons Per 3edroon
2 Three-Becroouw Dwelling Usage 60 Gallons per Day
3 Enmergy to Raise Water 70 cdegrees T 128 cth/yr =

Convencional Water Heater Efficiencies

4 AZter Combustion and Tlue Losses 53%

5 After Jacket Losses 80%

& Net Eifficiency (4 times 5) L2%
Bezore sSolar Conventional Energzv Usage

7 (3 over 6).

60% Savings oI Conventional Znergv:

8 (7 times 60%)

Maximum Metered Usagze wWith Solar

9 (7 less &)

10 Energy From Auxiliary Wita Solar
(9 times &)

11 Minizum Net Enexrgy From Solar
(3 less 10)

12 Solar System Piping ZfZiciency

13 Net Solar Plumbing Eificiency
(12 times 5)

Gross Solar Energy Qutput Recuired.

14 (11 over 13) 101 <h/yz .
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APPENDIX 3
Page 2 of 3

QIl 42 Progran Assumptions

Solar Watexr Preneater Sysctems with Gas Auxiliarv Znerzy
Blgh-~ZiZiciency Gas water Heater

Tcen : Amounr - :

Single Family Daily Hot Water Usage 20 Gallons Per 3Bedroom
“hree-Zedroom Dwelling Usage _ 80 Galloms per Day
Energy to Raise Water 70 degrees T 128 zh/yr

Conventional Water Heacer Efziciencies

L Afczer Combustion and Flue lLosses 75%
5 Afrver Jacket Losses 50%
6 Net Efficiency (4 times ) : - 60%

Before Solar Conventional Energy Usage

7 (3 over 6) th/yr

60% Savings of Conventional Enexgy

8 (7 times 60%) ta/yr -

Maxipum Metered Usage With Selar -

9 (7 less 8)- 85 th/yr

10 Energy From Auxiliary With Solar o .
(9 times 6) 51 th/yz -

117 Minimum Net Energv From Solar : L
(3 less 10) 77 cth/yzx

12 Solar System Piping Zfficiency. . 95%

13 Net Solar Plumbing Efficiency: :
(12 times 5) 76%

Solar Enexgy Output Recuired =

(11 over 13) 107 th/yz
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Oll 42 Program Assumptions

Solar Water Preheater Svscems wita Zlectric Auxiliary Znergv

lzen : Azount :

-

Single Family Daily Hot water Usage 20 Gallons Per Zecrood
Three-Bedroom Dwelling Usage 60 Gallonms per Day

3 Energy to Raise water 70 cegrees T 3750 wWwh/yz = 128 h/ys

Conventional Wacer Heater Zfficiencies

4 After Combustion and Flue Losses

5 After Jacket Losses

6 Net Efficiency (4 times 5)
Before Solar Conventional Energzy Usaze

7 (3 over 6)

60% Savings oz Conventional Enerzv

& (7 times 50%)
Maxizum Meterec Usaze With Solar

9 (7 less 8)

10 Energy From Auxiliary wWith Solar
(9 times 6)

11 Minimum Net Energy From Solar
(3 less 10)

12 Solar System Piping Z£Ziciency

13 Net Selar Plumbing Efficiency
(12 tizes §5)

Gross Solar Energy Qutput Recuired

14 (11 over 12) 2962 kWwn/vr
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Use of Heat To Prevent Freezing
in §¢lar Systems

water confined in an exposed solar collector day cauce
damage to it by freezing and expanding if the air temperature Zalls
zucn below 45 deg. F. (depending on wind ancé cloud cover). Water
will freeze occasionally in all parts of CaliZornia. ‘

Typically ctne f£flat-plate compoments o active anc ol
thermosyphon systems require Ireeze protection Decause they contain
little neat when solar radiation is not available. 1ICS systems
typically do nmot require Ireeze protection dDecause 0f their large
thermal mass. '

Freeze protection for piping leacing to and Irom solar
systems is not ciscussed in incivicual solar decisions 2oy two
reasons. Piping is relatively inexpensive in comparison to the
colleccor components oX a solar system, ané secondly, because good
plumbing practice for all water piping calls Zor insuvlation as
aeavy as the local climate wazrrants. ‘

The water in solar collectors should be drainec To -
prevent camage, out for practical or economic Teasons, the ‘user 2ay
only try to prevent freezing. In that case, antifreecze liquid or
gas may be usec, in so-called closec loop sysctems, where the potable
water suppliy does not flow directly througn the ¢ollectors.

Another method is To provide heat to the collectors. It
is used in those designs where potable water is always preseat
taroughout the system, In mild climates, the long-tern perIorzance
of these systems will not greatly reduced. There are now at least
three methods to heat collectors.

A common one is TO simply start the system electric pump,
in an active system, tO circulate warm water Irom the indoor
storage tank. Another is to turn on electric heaters in the
collecctors chemselves. The Comnission has limited use of both oI
these in QII 42 to climates delined by a maxizum elevation Ior
installation. A third method is now deing used, chiefly in
thermosyphon systems.
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In cthat methoc a valve is z2ctivated by cthermal
contraction when the temperature ¢rops inco the :reez;ag range o=
water. It opens CO permit water to move through cthe systes uncer
line pressure, as if a nhot water ctap were opened in .he cwelling.
The colcest water is Zorced out zZirst, over the valve actuator
Zollowee by water which warms tne colcest parts Of tne systed,
including the valve. The valve actuator expands anc closes, ang’
wren the hca*'p-ovxdec by the water nhas dissipateg, the cycle
repeats itselZ. In very cold weazher, the valve may renain open.

wnile ~H~s metaod relies only on water presscre Zor
reliabilicy, it is om an ene—gy standpoine, no different I om _»e
recirculation metaod used im accive systems, or the elec::zc an
ireeze used in :hermosyphon'sys:ems. ‘ '

ALl ch*ee zethods rely on heat cTo Xeep ice IZrom Zorzing.
Therelore. their use of resources and eifect on net enexgy |
production is the saTe on a statewide ave*age. The concitions oI

LA X

exposure are the same, decause all three zmethods are equally

eiigible regardless of insolation, water SLpplj Temperature,

cl.ma e, or cwelling size., The reci cu;achon zetho¢ acctuelly is
imized o 1,000 Zeet elevation, not 2, feet, bdbut only because

.c is less efficiemc. Eleccric: LTy is sed 20t to colleect heat and

to recireulate some of it, pelore c.ss-p cing that heat, »ut ice

- e

forms no more easily decause the recirculaticn zethod is used.




