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Decision 83 06 047 JUN 151983 

·BEFORE !HE PUaLIC UTILITIES Cm'~ISS!C~ OF TEE STATE OF CAlIFOR.,'nA. 

A?plication 0: Solar Heat Corpora- ) 
, ..:: 1'" ~ . 'h ) tlon _or e 13l~1.lty In t.e 

Califor'l.".ia ?\.:.blic titilities ) 
Co~mission's Solar Demonstration ) 
Financing?rogr~. ) 

----------------------------) 

Application·S2-'1-39 , 
(Filec ~:ove':l'oe:, 22. , 9~2) 

OPINION ON SOLAR wATER HEATER ELIGIBILITY 

Solar heat Corporation (Solar Heat) is an i~porte=o: 

solar water neater com?onen:s man~:acturec in Fra~ce oySalva-

Eclair. Ca~i:ornia Solar Conversion, Inc. t~en ass~b~es and 

installs self-containea ~ moci~lar, the!'".llOsyphon solar wate::. h,eat~rs 

:rom these tanks and collectors. Sola:: Reat seekseligioility 

under OIl 42 tor its device, the Salva 1200.11 Sola: Heat.oz:ers 

ireeze protection eescrioeci below ~hich is cOtlpa::aole to· other 

solar waterneaters now eligible tor installa.tion unoe:"toe 011·42 

program up' to 2.300 feet elevation. 

In this decision. the COQt1ission :inds Solar: Heat~ s; 

device eligible ~ .... o.en specifiea :li:li:n1..:l s.izing and installation 

conoit1ons are :net. and when speei:ieci warranty cove=age·, is 

proviaed. Solar Heat o:iers a stan~ard :ive-year pa::s-anQ-l~bor 

wa:-=an:y. 

1/ Also ~own as the Sol 120. Applicant is now replacing t~e 
Sol 120 :raeename unaer which i~ applieci. 
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Freeze Pro~ec~ion 

All active systems app~oveG ~y t~e ~cilities in 

Ce.1.i:o:'nia unc.e:-'che Or! 42 program nave oeen reC1ui:'ec :o'~a.ve a 

recognizee means of ::-eeze p:'otection such as recirculation; . 

automatic draining. or anti-ireeze in the collectors~ For passive 

i~~ovativ~ systems. adeq~ate ireeze protection nas oeen con:i~~c 

or. a case-oy-case 'oasis by ttc E:1e=gy CO:lse:va:io:1 B:-a:'lch (EC~), "' 

before it reco6tlencee eligibil:::y. 

!ne flat-plate collectors no~ally ~sec in t~e~osy?non 

systems s\:.cn as this one are :ne components ::lost oiten ca::lagt!coy 

:reezing. Each one 'iounci eligiole :0 ea:e Ms 'oeen rec;.t:.frec::o 

naVE: the only :::-eeze p::-otec:io:1 :letnoc:: available :0::-' the=::osyinon' 

sys:e'.IlS, an electric :-esistance neater :.n tne cOJ.lec:o:,s' • .£1 

One manu:acture:, nas also used a nonelectric, the~ostatic 

orainciown system which autorna::.cally crains the collecto.:,s, as is 

done in some 'non-tner=osy,non systems.l1 

Jj Limiteci to elevations 0: 2,300 teet or less because at 
higher elevations the electric anti-:reeze ".Nould lij(elv 
const.:Oe more energy tha..~ the electric pt.::lp i:1 a cocpa:-abl:1 
'sized "conventional" sola:- syste::l. 

11 Solar Eci~a:-cs, D.~-03-031 i~ A.82-12-034. 
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Sizine 

Ark solar water neaters eligible ~~er ~he OIl 42 ?rog~a= 

are suoJect to oi.Ilinn::l col·lector area a:ld solar-heated storag.e 

volUXl'!e :-eCj,uiremen:s.. ·1-"or solar wate:- nea:e:-s which are connected 

to a separate conventional water neater, :ne Qini:n.:m solar sto-=age 

is 25 gallons, of water per oecirootl i:'L single ia:lily dwellings.' (20 

gallons per bedroom in ~ul:i-:a=ily dwellings). The ~in~~ 

collector area for conventional ilat-?,late sys:e:ls is cieter.:nined 

:=00 the OIr 42 SizinS Ccart Handbook. 

For i:lnovative systeos 0: :locular tenk-c~llector ~its 

s~cb. as the Solar Heat system, t:le =ini:lQ :lQ'oer 0: 1..~its :or 

OIr 42 elig.ibility is c(:ter:nined oy i:leivicual labora.tory- tes'ts 0: 
energy Ol,;,tput. So·lar tieat nas st:.bmittec. the results. 0: a sola:­

water ~eat'er per:o:-::oance test k.."'lOW!l_ as SRCC-OG200. This test- is 

a national stand.ara, and certification oasec on it is a requir~en: 

:or the California solar tax credit after 19~2. The o~t?u:-oi the 

Salva 120U solar system in a Cali:ornia cli~ate was calculated=:-om 

the results of the SRCC-OGZOO :test as described in Appendix A..-; 

The minimum eligible syst~ out?U~ 0: 101 the~s ?er year for a 

tb.:-ee-oecirooc dwelling is developed in Appeneix B~ based on adop~ed 

OIl 42 criteria. 
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Decision 83 06 047 _ JUN 151983 

·BEFORE !HE PUE-LIC UTILITIES CO:'~ISS!C~ OF TEE STATE OF CAL!FO~!A 

A?plication oi Solar' heat Corpora- ) 
tion :or eligi~ility in the ) 
Califorr.ia~ Public· vtil-ities , 
Coc:cission's Solar Demonstration ) 
r'inancing ?rogra::. ) 

------------------------------) 

Application. 82-11-39-­
(Filed ~ove~ber 22, '9~2) 

OFINION ON SOUR. wATER HEATER ELIGIB!LITY 

Solar heat COrporation (Solar Heat) is ~ i~?orter oi 

solar water neater components man~:acturee in France oy Salva-

Eclair. CaLiiornia Solar Conversion, Inc. :~en asse:oies and 

instal.ls sel:-containeo, :noc\llar, :b.e:.-:nosypO,on sola:- ~a.::er hea:;ers 

:rom these- tanks and collectors. Solar Heat seeks-eligibility 

unGer OII 42 zor ies device, the Salva 1200.11 Sola:- Heat:o:::ers 

freeze protection eescribeci below ",olhich is cOt:lparable to. o:her 

solar waterneaters now eligib·le ior installa~ion 1.:.neer the OIr 42 

progra:n up- to- 2,300 feet elevation. 

In chis ciecision, tne COQQission iines Solar~He.at:'s--

device eligible when specifiee :lini:nc sizing and installation' 

conoi-tions are :net, and. when spec.ified warranty coverage_ is 

provioed. Solar Heat: o::fers a sta.."'lca:c. iive-year pa.r:.s-ano-labor 

warranty_ 

1/ - Also ~own as the $01 120. Applicant is now re?lac.i~g tne 
Sol 120 t=adena:e unoe= whic~ it appliee. 
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... -, r":' ....- , ... _.,. ,r:,,' .,",: '-I 

.' 1\..... '" 
~, • . --', ,~ ,.." \,1' 

Progra!:l Baekg::'Ott:'lC _~.;' _ ,- '.,J' 

On September 16, , 9~O, we' is~uec ·'De'cisior. , (D·:S 92251·. 

es:ablishi~g Qe~onstration'~olar :inancing programs for ?aci:ic 

Gas and E1ect::ic COtlpany, San Diego (,jas &, Elect: !.c Company.,' 

Southern Call:0rn~a.EQison COQpany, ana So\:.thern.Cali:or:'lia Gas 

COt:lpany. we s\:.ose~\:.ent.1.y :1ociiieci tnl.S cecision· oy D·.92501, 

DeceOber 5.1960, ane. ~.92769. l".arch~3, '9S'~"!n' c!les·e"cecisions. 

we specifiec a e~ee~ist of =e~~i=ements for Gomestic solar water 

heat~rs. Solar ~a:er heaters 01.:.st tleet.all sizing ano' chec~list 

requirements to' ·ce. eligible_ tor the solar :inancing p=ogra::l 

Descri~tion 

The Salva. 1200 consists oi an insulat.ed .horizontal 

42-gallon tank mounteci above·. tb.ree :lat:, sloping,. glass-eoverec 

seven-foot-by-one-ioo: collec-:or ?anels. No elec,:r:ic~ pu::lp is used 

beca\:.se the. ~·4.:er rises into the tank :rom :ne. -eo-lle.c:o.rs bekow. o.S 
, ........ .,..' .. ~,. tne wa:er lS hea:ec iJy t ... e sun. .he- en:l.re sys~em. l.s· :.ns,:.aJ.·.ec-~ . 

outcoors, typically on a.roo:. Ihe loc.a~ water supply is ?ipeo 

c.irec:ly :0 'Cb.e syste:l, and-::rotl Q.e sys:e:n oack, oowu· .:o,:!le 

conventional water heater. 'As not water. is 'l.!se<1 ::'om '::le. con-··· 

ventional··water neater. in the,c.welling, the ho,t water is.:laee. up 

by pre-heaced ~a:er ?~?ed dow~ iroQ the Sakva 1200. 

-2-



A.d2-11-39 U/BDSI:s/~psc 

All accive systems app~ovee ~y tne ~tilities in 

recognizee Qeans 0: :reeze ?rotection such as recirculation, 

automatic draining, or anci-ireeze in the collectors. For passive 

innovativ~ systems, adeq~ate freeze protection nas oeen con:i~~e 

on a case-oy-case 'oo.sis oyttle Ene:'3Y Conse=vation 3:-anch (EC~);'~ 

be:ore it recoccenciec eligioility. 

sys:e:ns . s'.:.cn Ci.S ::b.is O:le a:-e tne cO::::lponents ::lOS: otten ca:::l.s.g~eoy 

:re~zing. Ea'ch one:oundeligiole ::0 date haS ·oeen reG.~f:"ed' :0-" 

nave t~e only ::-eeze protec:io:l ~etnoc available :0:- ·the~osypb:6n· 

sysce:ns, an electric resistance heater 1n tne CO.Llectors~l/ 

One -:nant;.iac:urer nas also used a nonelectric,- the:"Qostatic 

craindown system which au-coma:i'cally drains thec011ect~ors', as is 

done in some non- the=::losyP:lon sIs :'ems .1/ 

2:.1 Li~ited to elevations of 2.300 feet or less because at 
higher 'elevations the electri'c anti-:=eeze ",.;o\:.ld li~ely 
const::le more ene=gy tna."'l the elec::ric ?Q? in a cot:?,arably 
sized "conventional" solar sys::e~. 

Sola= Eci ..... arcs, D.S'3-03-031 i!l A.82-12-0·34. 
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Solar rleat offers no elee~~ic anti-:~eeze feat~~e, 

altho~gh it coes otier anelect~ic backup heate~ i=~ersed in the 

t:s-nk wilicn aoes noc eontriot:.te to :reeze protec~ion.. InStead, 

a single ~he:"::lostatic va.lve a.t :ne lowes: =,oi:'lt in .. the ~)"~~e:l 

'oegi::s to iet wa~er :low tb.rot:.gh the ~yste:l autocaticall~. "~hen 

tne surrouncing air te:perature :alls to a :~~ eegrees aoove . -
:reezing ... The val~e t!ses no electricity out ce?e:.cs on a solic. 

its cecperature. 

As the valve opens, the near-ireezing water in the 

col.1.ectors .is iorcec o~t by line press~:-e :ocirain away, and 

replaced by water froe the tank. The tan~ wate:- is solar heated 0:-

is not near freezing. ~te:- wate~ has :lowec :hrou~~ ~~e valve 

long enOt;~"'l to war:n it a few, degrees it closes. '~hen the !lea: ,. . 

:nus provic.ed has dissipated, tb.ecycle ::epea:s itself. 

Solar Heat did not provide test daca o~ field performance 

data on this type 0: valve. Hueh wate:-, as ",.;ell as collected sola:­

energy ,coula· 'De- was tee in pa'res' of Cali:O'r:lia ~y this' cievice-. 

Therefore, the ECB concl'Ucies~ ana we acopt its 're~oI:lmenda-
.. 

eion, tha~ Solar !'ieat I s Salva' 200 syste:ns as aesc=ioeo indiis 

application shoulcoe li:=i:.ed to loea:ions_ ';ol!le:'e the eleva:·ion G~S 

not exceeo 2,300 iee~. Freeze protection metnoQs a:'e discussed 

iur~her in Appendix C. 
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Solar rleat offers no elec~=ic anti-==eeze feat~re, 

although it aoes oi:er an electric oack~? heate~ iornersed in trie 

t~nk whicn does not contribute to :reeze protection. Instead" 

a. singl.e the=:losta:ic val.ve at :ne l.owes: point in the syste:l 
, -

begins to ~et ~ater :low tnro~gh the sys:eo a.utocatica.ll~ when 

the s~rrouncing air te::perature :a.lls :0 a :e~..l eegrees a'o~ve~, 

ireezing. !he val~e ~ses no electricity out ce?encs .on ,a .solic 

~eta~lic-com?ound actuater ~hich lengtnens or s~o=:ensa~corcing to 

As the valve opens, the near-freezing water in the 

coll,ectors is iorcec 01,;t by line pressure :0 crain away, and 

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

is at least near the s~pply water teopera:ure, which it not hot, 

is no~ near freezing. }~ter water nas :lowed :hrou~~ the va~ve 

long eno~~~ to wa~ it a few degrees it closes. when the ,~eat 

:nus provieec has dissipated, the cycle repeats itself._ 

Solar Heat did not provide test data or field perfo~ance 

ciata on th.is type of valve. tiuch water, as well as collected solar 

energy, eoula oe- wa.s ted in p-arts- O'f Cali:O'!'nia ~ this devi'ce· . 
. , 

'Therefore, the ECB concludes, ana we acoptits re~o?menda .. 

tion. that Solar rleat' s Salva 1200 systems as oescr,ioeo in' :,~his 

application sho1;lcoe li::l i:,ed, .':0 .loca:ions. -o'lhere :.he eleva:io?- d~s 

not exceec 2,300 teet. Freeze protection methoos are discussed 

further in Appendix C. 
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Sizing, 

A11 solar wacc= heaters eligible ~nee= ~he OII 42 prograQ 

a.re subject to, miniInt.:ll collector area ana solar-heated st.oragE:: 

volume re~uiremec:s. For solar water heaters which a:e connected 

t.o a separa.te convent.ional wate= heater, tne,::lni::\::l solar storage 

is 25 gallons of ...,ater per "oeorootl in, si:lgle', :a:lily d...,elli:lgs· (20 

gallons pe= bed=oom in =~lti-:~ily e~ellings). !~e =in~~ 

collector area for conventional :lat-plate systems is eet.e~inec 

:rom c~e OrI 42 Sizing Chart HandoooK. 

For innovative systems 0: =oc~lar tank-collector ~its 

such as the Solar Heat syste::%l~ t!le mi:li::lQ nQ'oer 0:' t..~i:s :0:-

OIl 42 elic;ic.ility is deter::inee by ineivicual la'ooratory~ tes,:s.o: 

energy output. Solar Heat ~as suomi':ted the results 0: a solar 

water heat'er per:ormance test. known as SRCC-OG200., Ihis test. is 

a na':ional standare, and certificationoasea on it is~·a requiremeo': 

:or the Cali:or:lia solar tax creditaiter 19?32. l'he,ot:.tput.oi-:he 

Salva 120U solar syste:n in a Cali:ornia. cli=ate ""as calculated': :'rom 

the results of the SRCC-OG200 test as described in Appencix A. 

The :linimUOl eligible sys~e!ll ou~pu:. of 101 the::-::ns .. ?~r year :or a 

cb:ree .. 'oecirootl dwelling is developed in A?peneixB~. based on adopted 

OII 42 criteria. 
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Csing calculations oasec on t~e test data, :he ECE· . 

concluces t~at a~annual average out?~t 0: 13,000 Btu ,er day 

should be adopteci·io,r each three-collector 42"8a.110n.: S:a'lva7 200 

progra::l.. This ot!t?t:.t corre-s?ones to 47.5 ther:ls per \:nit per year .. 

':hereio:'e, ~wo coLl.ectors· (2 .. ' rou'Oced) woulc,:'e neeoee. to :::lee: -

the annual load 0:, a tb..=ee-oedrooQ hom.e ~ce= 01142. ~'!at>le' 1 

s~Grizes the ::lini::l~ eligible sizi~~ :or single-=~ily homes. 

This sizing also ?:,ovides :lore than 2.5 6a110ns 0: s¢larsto:"age' ?e= 

oecrOO::l :.r. :ive of ene'six cases sno·o\/"'n .. 

Ihe ECB no-testnat the ot:.:put 0: st!ccessive units 

is =educed when.tneyare connected ir. seri~s (the outlet of one 

leacting to' the inlet of c~e next), Gee co s1.!ccessively higher 

storage. cetllperatt:.res ana s~anC1oy heat losses. ,Ther.e:ore, we 

cot:.ld, requi:'e syste1:ls 0: :lore than one unit to, oe p-l?eC1, in· pa:,allel 

(~ne outlet of all. units leadi~g, di=ectly to the oackl.!p.b.eace:::), 

because.the test results are"io':".only one unit (no units in 

series). 

!'wo uni ~s 'in series, howeve,:", eo p:'oot:.ce sligc:ly high'e,:" 

water ee!llpera:ures. For' this reason, ?l\::llbi~g a==a.."'lgetle:lts 0: the 

mini~um required n~be:, of units may oe =ace with pa:'allel pairs-o: 

a maxim~ 0: two Sol 120 units connec:ec in series. The syste~ 

plumbing as a whole mt:.st still provide an equal :low path lengt~ 
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tnrough all collectors (!nsta~lation Checklist Item ~o. 21). ~ 

longer sucoer season 0: sOlar-only operation ~i:h suitably hot 
-

water available for use ~ill then be possible ~ith tne'bac~~? ~a:er 

heater turned oi: tor greater savings. 

1;.1 
51 
~/ 

Nt='oer 

'IAj;StE -1 

:'!i:li::ilu::l Sizing 0: Solar Water Heater Sys te:ns 
Usi~7, Solar Heat SGlva 1200 Units ~I 

0: 0 ... .,. .I.. 42 Xini~U':l :~u:l.oer 0: 
Bedrooms Out-;:,ut t;nits 2.1 

Inerms/Yr. 

1 33 0.7 

2 68 1 I, .-
.~, -

3 101 &-1 2. 1 

4 135 2.0 

5 , 68 3.52' 

6 202 4.2 

n over ~ 33n 0.7':1 0 

AS tested oy SRCe wi:n three collectors anc 42 ga~lons 
storage.?er unit. 
A =ax1mum 0: twO (2) units :0 oe ins:a~led in series. 
See Appenciix B :or derivations. 
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Ideally, the oiniQuo sizing shown in Table 1 would 

aepend on many ractors sucn as the exact location within 

Cali:ornia. . B· ... '~ ·,·e recogn' .. 'ze ~~at sola~ ~a-... e~_ ~e~-e~s ·ncreas·~gl·' _ .. _u _ ~ •• oW........ ....,. 

are marketee as ooeular appliances ineepencent 0: s:all ei::erences 

in climate, orientation. tilt, and so on. Less obvious or 

controllable :actors s,;.ch as the daily no: wate:, use profile, 

installation quality, ana weather va:'iations affect solar syste~ 

perforcance so strongly that actual savings :roc a given sys:e= can 

only be predicted within a :'easonably ~:,oad range. For tnese 

reasons, and the fact that ratepayer bene:its froQ the 01: 42 

program will s:eQ from the average effect 0: all 0: the sys:e~s 

installed, we believe that all Sola:, Heat syste~s installed under 
----

OIl 42 should ~e sized according :0 !able 1, ?roviced the syste~s 

at least comply with tne minimco guiee~ines tor orien:ation and 

tilt which have oeen in effect for the California solar tax 

credit. 

Monitoring 
----- - -

Solar Heat solar syst~s Should oe evaluated in the 

monitoring ?~ogram now beginning for all other solar water ,heaters 

which are installed under the OI I 42 progra::l, if tney can ·oe:. 

accommodated in the s~ple group. 
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\varrantv 

Solar neat ofiers its standard warranty against de:eets 

~n materi~~ or ~orkmanship tor iive years. We'~lieve chat :0 ~ 

eligi~le tor ratepayer-fU:'l.ced assistance, Sola:- Heat. ana. all 0: ::.ts 

installers sno't;la. ac.vise poeen-;ial c-.:.stOtle:'S ot eventual '!"ecuced 

per:ormance due to poor water q,uality conci':ions wnereve= that is 

the ease, as it is in :nucn of ::;O\1tne~ Califo:-nia. Solar Hea: and 

its installers shoulc. then '::>e willing to' assist suc·~ customer·s~at 

no charge tor :ive years in maintaining :~e o-:-iginal level 0: sola:: 

energy prod~c:ion. 

Any reference by ~la= Hea-; to this order in its, 

correspondence, ::larketing li:eratu=e, or :Jedia adver:!.-sing :\:.s: 

contain the following ,:u11 text of this Disclai::ler' o:-?rO(i;uct 

Ena.orse::lent:-

"the Ca1i:ornia Public Utilities Co=ission· 
in no ~ay enco:-ses, reco~encs. 0= wa=:-an:s 
the ouraoi1i:1, s\:.itability. 0:' the 
reliability, 0:' the sno=:- or long-:e~ ene::gy 
savings pe:-fo~ance of t~is 0:' a."i.y other 'oranci 
0: syste~ 0:- component Ior comes:ic water 
heating or any o-.:her application". 

While this disclaimer is a??licable':o any syst~ under our 

ae':Jlonstration program, we :l'I.!st oe ce=tai:l thae this oree:- :':-$' no-t 

vieWed t~y the ?1.:.01ic as an implied. endo=seme":l't:. 
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weoelieve 'Chat public nea.::-ings ~..;o\.:ld se=:ve no useful"~ 

purpose. This a??lication should be gran:edexparte:;:o the -extent 

provid~d in the:ollowing. order. 

Fincings 0: Fact 

1. Sola.::;. ~e.a: solar water heaters do no: have the :reeze 

protection from ther=al :lass or au:oQ.a:ic dra.i~i::lg :ou:ld i:'l ?ass~ve 

solar -,.,ater heaters. which are eligib,le :or installation aoove 

2,300 feet elevation in the o:! 42 progratl. 

2. A 3 ... collee:o= :locel 3C2_Salva 1200 Solar Hea: sys:e::l 

was cer:i:iec by SRCC and produced 13,000 B:u ?er eali~ :~e-: 

s:anaa:d laboratory tes.t sequence a::ter- acjust:::len:, for Cali:o:":lia. 

concitions. 

systellls, inc.J..uciing Solar Heat's, relies on internal :low ?as.s:ages 

which are free :rOQ signifi.ca':lc ee?:Osi tS 0: -water~ bor~e material. 

4. Conventional water hea:e= losses :ay ce =ee~ec oy 

app=opriatevalve$- or ci=ct.:.it breakers .. 

5. Solar Heat syste::ls wi,tn water tanks a:"e roo-::-=ot:.n:ec .. 

6 .. So lar Rea:' s warr an:y co~?l ies .. ..:i:h th~ ~s::<l::e so1ar :ax 

creei: =eq'Ui=e:lt~nts ... -

7 • $olar Heat's warra.nty exec?:s ear~ho~\lake ca::tl;<Lge~ (acts 0: 
Goe) 'out no: nail or :=eeze ca:Jage. 
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Concl~sions 0: L~w 
"Solar rica:" rcie::s 'to Sol~:: neat Cor?o=a:ion. anc/o~ :':s 

i·ns:all.t:rs: 

1. So~ar ~~a:'s none~cc:ric treeze pro:cc:ion 
using a :nermos:a:ic crcir. v~lvc on cacn 
Sa~va i200 so~a= water heater shoela oe 
?~~it:eo only in. lcc~:ic~s below 2,300 
iee: e~cva:io:l. 

2. Solar Heat's st~nGard tivc-yca= warr~n:y 
cov~rs sys:~= repair or re?l~ce~ent cee to 
camage oy freezing ~hcrever insc&llcd. 

3. Solar ~ea: ins:alla:io~s snou~d ~c: be 
eligible for 0:1 42 reo~ces cnless :hey 
~cet the ~~ni~~ sizing o~ :aole ,. 

4. Solar Rea: sho~lci ins:all valves :or 
ilcshing ?urposes on all syste=s in 
acco=dance wi:~ the !ns~ec:ion Ch~c~lis:. 
Ii the acc~c:a:ion 0: hard wa:cr ce?ozi:s 
in the syste: causes ~ seric~s loss of 
~ys·e~ ~·~~c~e~cy So~ ~~ ~~~~ ~~o··'c' a~~:s· ... .. ... t:...... ...., ...... .......... .......... ...",.... 
c"<:. .. o- ......... ';""1 .=";"<' ... .;...,,.. "nd ... 1O....,o·"·~ ... g ·.iJa ......... ____ II.! .... ""'_~ ..... - ... ~..., •• - .... b w.. _ .... ~ v... ....,;. ... 
~or~c cicposits ::-0:1: the syst€:l. No cn.:.rgc 
~~ll be ~acc :0= s~ch ~e:-vice d~~ins ~he 
:~rst :ive ycsrs. 

5. Sola~ Heat sho~lcl ~o: install its units on 
a~y roof tnat is ~Ct ca?~ole of S~??o=:ing 
:he acced ~ei¢~t. So~a= r.ea: shoelc scc~re 
~11 necessary oellcing ?c==i:s :0= a~y 
install.lcion. 

6. Sol~~ neat shoulc ass~:-e :ha: in no case is 
a resice~ce converteo :roo gas water heati~g 
:0 e~cctric ~ater heating. 

7. Sol~= ~e~: should ins:r~ct custocers ~o turn 
0:: ?ilo~ lights on gas backup water heaters 
deri~3 s~~e= ~or.chs. 

-i1-
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~. Sol~r ~eat should insc=~c: cus:o=~~s :0 t~=n 
0:: electric oack~? water he~:e=s c~=~ne 
S\:lmer ::ontns. 

9. Solar Hea: shou~d =ecom~end in$:alla:io~ . 
0: tiQe clocks on all electr~c ~~ck~? 
water heaters. 

o R D E R - - - --
I: IS ORDERED that: 

1 • Solar P.e~t installations con:ractec:. after "~-ua-v 2C ,.Jo,.. "'J ' , 

1980 are eligible for OIr 42 rebates when ins:allee i~ eom?lia~ce 

with the ?receding Conclusions on c~ellings occc?iee oefore 

Januarv 29. 1980. 
" 

contrac:ors sh~ll ~dnere to all ot~cr c~r=cn:ly ef~ec:ive =e~~i=e-

. me~:s set forth in D.92251. 92501, and 92769 ~~c subse~ue~: orcers 

in this proceeding. 

!~is order is e::ective :oc~y" 
p "11,.1 {- "(\.l"I"" Datec ____ ~~~U~l~~~:~~~I~y~Q~~~J _____ , at San F~ancisco. Cali:o=~ia. 

-12-

LEO~RD M. GRIMES, JR. 
Pres!.d.cnt 

VICTOR ~VO 
?R!SCI~LA c. G~w 
OONi\l.D V!AL 
'itI!.LIA.Y. T. BAGLEY 

co:nmissione:s 
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Xe:noci Usee :0 ?:-ocess :he Salva ~ 200 Solar 'w'a:e:­
Heaee:- Tesc Results 

. The ~ini~~ numoer 0: Salva 1200 unies pe:- ~edroom 
served tollows iroQ che results 0: Solar Heac r s SRCC-OG200 ::es: "oy 
comparing t~ose resul::s against. t.ne i01-::her= Qini~UQ criterion :or 
a chree·oeciroo~ ewelling. However, the :est. eondi:ions re:lec: 
national average values, not cali:ornia values, tor availa~le so.l.ar 
radiaeion and ocner variables. There:ore, t.ne :ollowing ~ethoc was 
used to aete:"'lline the annual solar ou:put \lr.ee:.- Cali:ornia 
conditions from the SRCC-OG200 :est output. 

Tne method used to es:i=a:e ?er:or=~ce unoer co:ei::ions 
which dii:er :roQ :~e test conei:ior~ ideally shoulc have national 
consensus. Such a consensus is now in its early stages. Since a 
usable method may not ~e available be:ore the OIl 42 ?rogr~ is 
over, trie ECB staff, wi:h informal review :roo the solar cO:lQt;nity, 
recoomencs an objective approach of its O~Nn, ::0 elear t.he docket 0: 
applications and t.o aid the aenievemen:: 0: :he Ol! 42 ?rogr~ 
market penetraeion goals. . 

0: the many conditions chosen :'or che SRCC-OG200" test., 
three vary significantly :or svs:.~::s installeci i: Cali:o=nia. 
These are ~he incident solar ene=3Y, ::he vol~e ~~d ti~ing.o: ho: 
wacer drawn per day, and tae effect of overnig~~ heat losses 0: t~e 
net solar ene=gy eelivereci by the sys~e::n. 

Incident. Solar Energy 

. ... d '" ." . &~ l:lCrease In lne~ ent so.ar energy W~._ lnc=ease toe 
solar energy delivered by the sys::e:l. The inc:-ease can re"asonably 
be es:iQated to be in the ratio 0: :he Cali:or:lia ann\!a.l .$.verag.e 
value to" the t:es: value, or (1700/1500), in Bt\:S" per sg. :~ .. per, 
cay. 

Hot Water "tJsag~ 

Th.e effect 0: va=ying t:l.e s"eeond fac:or, the a,::lou:.: and 
:lmlng 0: hot: water draw~ per da1, is oiffict;l: :0 quantity. 
However, the direction of the effect is clear. Reducing. tile vol\::le 
from approximately 100 gallor.s per day curing ~he test" to 6U 
gallons per day for a three-bedroom dwelling ~der OI! 42 
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c~noltlons, will reduce ~he ~e~ solar e~ergy eelivered.!/ 
(Sni:~ing the tioing ot usage :ro~ eve~ing towards =or~~r.g also 
recuces t~e energy oelive=ec~ nowever, we GO not differ witn the 
t~st assc:?t·ion of equal draws a~ :corning, :'loon ane la~e' 
a ... ternoon.) 

If we quantify this reciuetio'!'l facto'!' for lo",.;er "Nater use 
ata va.lue of (1500/1700), it would s:'=?1i:y t~e analysis ·oy jus: 
o:::setting the increase due to g=eater solar i!:solation. !ne value 
chosen de?ends on the extent 0: analysis, cuality 0: test da.ta, 
and on the values assumed for ot~er variabfes. !n the absence of 
a recognized ~ethoe to calculate this factor, ECB staff believes 
that (1500/1700) is a reasonable one. !here:ore, 'the out?ut under 
OII 42 conditions of rao.iation and water usage a:oe aSS;.:::leG :0 'oe-
uncnangeci ::::0'0 the SRCC-O·G200 value. 

Overni·gnt Hea'C Losses 

The importance of this :o.cto::: in the net solar energy 
delivered" by a solar system is recognizee in the SRCC-OG200 test 
process. A sep<l:,a.:e 16-ho,;r te=pera~ure aecay test is conc1,;ctee to 
detet':Dine :ne rate ot heat loss uneer the Known test conditions .. 
;:)ut the ae:t:al a::loun'C of ene:'gy los: in any ghren 10ca.Li:y 0:"-
installation depenas on the~annual average nign'C~ime te~?era'Cu~e. 
!here:ore no night heat losses are eeeueted ~rom the S~CC-OC200 
energy ot:t?ut as reporteo. 

- -. 
~. ~ .. _ .... ', .. ,.-~.~---~ ,,-

The oethod of deter:::lining the actual loss, using local 
temp~ratures.' ano. $k~C neat loss rate oata, ....,ill eventually ha·.re 
national agree'Qen~, as with the o~her :o.cto~s "Nnicn :OoCi:y the S~CC 
test :::esul~. A reasonable engineering esti::la:e 0: that loss 'is· 
reccmended by the Eea staf: Ior use in tne 011 42 progra::l: \m·til 
another cethoa is developed and recognizee. 

The li net solar energy oelivereo." (in 3tus :or ex.a.::1p.Le).sb.o~.ie 
be distinguished froQ the "solar fraction" (in %). while net 
solar :BtuS would fall along with gallons 0: daily loao, the 
solar frac~ion would likely increase !>ecat!se 1'C is the ::atio of 
net usable Btus to to:al Btus. (The total Btt..:.s tall n"ea:-ly 50% 
from 100 gal./da: to 60 gal./day, While net: Btt:s :l'ight' only: 
fall 20%. . , 
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The ECa ~eco~ends ~si~g :wo i~~s 0: :es~ data to ~ake 
~nlS escimate. One is t~e tem?erature di:!erence bet~een the solar 
neated water recaining in the solar syst~ after the standard test 
day, anci the annual average overnight tec~erature in Califo~ia 
population centers, as the :actor af!eccing the ove~ig~~ heac 
loss. The secono itee is the rate or heat loss. 

These two data i:~s, cocoinec with ~~ exponential heat 
loss model. ?roc~ce :o~ the Salva 1200 an overnight heat loss 0: 
13% of che net solar ~ergy deliveree ~nder the SRCC rating as 
reporced. 
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OIl 42 Program ASS~?tlOns 

Solar Water Pre-heater S stems wit~ Gas A~xilia:: 
nventlona. Gas water Heater 

. . . . 
:Line: It~ A:!lount: 

1 Single Family Daily Hot Wa·t:er tis.age 

2 '!hree-~droom D-,.;elling Usage 

20· Gallons Per Bedroo~ 

60 Gallons ?e: Day 

3 Energy:o Raise Water 70eegrees F '28 th/y:: .. 

conventional 'Wate:: Heater Eff.i-cieneies 

4 Aite:: COQ'oustion and Flue 'Loss·es 5-3:% 

5 After Jacket 'Losses 30·% 

6 Net Efficiency (4 times 5) 42:% 

Before Solar Conventional Energv Usage 

7 (3 over &). 

601. Savings 0: Conventional Energy 

S (7 ti:l"es 6.0%) 

}laximum he:.ereci Usage wi ttl. Solar 

9 (7 less S) 

'0 Energy From Auxil ia:y , w.it:b. Solar 
(9 ti:lies 6-) 

11 r1ini:num Net Ene::gy From Solar 
(3 les's' 10) 

12 Solar Sys:.em Pi?ing Ef:iciency 

13 Net Solar Plumbing E:fieiency 
(' 2 times 5) 

14 (11 over 13) 

300 tb./y= 

180 :.t-./yr: .. :· 

120 :'h./y-:: 

5j th/7r :,·· 

77 t.h/yr 

95% 

76%-

101 :h/y: 

"--
- . - .. ..-. ...... ~-, 
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011 42 P:'ogra.:J Asst:Jptions 

Solar wa:eer Preneater Sys:ems with Gas A.uxiliarv Ene-t"~l 
High-E:iiciency Gas ~ater Heater 

:_L_i~n~e_: ______________ ~I_t_e~m ________________ ~ ________ ~ __ o_u_'n_t _______ : 

1 Single Family. Daily: HoeWs1:,er usage 

2 Three-Becroom ~Nelling Usage 

3 Energy t~ Raise water 70 degrees F 

Conventional Water Heater E::iciencies 

20 Gallons, Pe-r Eed=ooQ 

60 Gallor~ '?e= Day 

128- t'n/yr 

4 Aiter CO::loustion anc Flue Losses 75% 

5 Aiter Jacket Losses 

6 Net Efficiency (4 times S) 

Before Solar Conventional Energy Usage 

7 (3 over 6) 

60% Savings of Conventional Energy 

8 (7 times 60%) 

!·1axi::lc.m Metered Usage With Sola:-

9 (7 less'8)-

10 Energy From Auxilia:-y-~it.h Sola:­
(9 times 6) 

11 11inimum ~~et Energy From Solar 
(3 less.' 0) 

12 Solar System Piping Efficiency 

13 N~t Solar Plu:loing E:fficiency~ 
(12 times 5) 

Gross Solar Energy Out~ut Reeuireci. 

14 (1 i over 13) 

128 r.~/y~ 

'. . .- . . . , ...... _.. ..--.- .... -- ~"-.' .... 

85 :h/yr 

51 th/y·r 

77 th/yr ._ 

76% 

101 th/yr' 
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Sola:' Wate:, P:'eheate:' Sys:~s -;.ri:::. Elec:::ic Acxilia:,y Ene::g? 

. . . . 
:Line: 

Single Faoily Daily Hot ~a:e:: Usage 

2 Ih::ee-Sedroom Dwelling Usage 

3 Ene=gy to Raise ~a:e= 70 ceg::ees : 

Conventional Wa:e= Rea:e:, Efiicieneies 

20 Gallons ?e:, 3eci::ooo 

60 Gallons ?e:' Day 

3750 ~wh/y= - 128 :h/y:: 

4 A£:er Comoustion and Flue Losses 100: 

5 Aiter Jacket Losses 80% 

6 Net Efficiency (4 tioes 5) 80: 

Before Solar Conventional Ene=sy Usage 

7 (3 ove:, 6) 

60% Savings 0: Conventional ~~e:,gv 

8- (7 tioes 60'-) 

~~io~ ~eteree Usage with Sola= 

9 (7 less 8) 

10 Energy F:'om Auxiliary with Solar 
(9 times 6) 

11 Mini~uc Net Energy Froc Sola= 
(3 less 10) 

12 Solar Sys:e~ Piping Efficiency 

13 Net Sola:, ?lumoing Efficiency 
(12 tioes 5) 

G:'oss Solar Energy Out~u: Recuired 

14 (' lover i 3) 

~6ai ~~h/v:, - 160 :h/v:, 
~ . 

2813 ~wn/y:, - 96 :~/y:, 

1874 ~wn/y:, • 6L.. :":1/ ./:: 
~ 

1499 ~wn/v:: • 51 :':1/",/= 
~ 

2251 ~wh/y= -77 • ... /v--_. --
95% 

76~ 

2962 kwn/yr - 101 th/yr 
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Cse of Heat to Prevent Freezing 
in Solar SystCtlS 

water confined in an exposed solar collector ~ay cause 
damage to it by freezing and expanding if the air :eopera:ure :alls 
mucn below 45 deg. F. (depending on ~ind ~~ci cloud cover). ~a:er 
will freeze occasionally in all parts of Califo~ia. 

!ypically :~e fla:-?l~:e components 0: active ~~e of 
the~osyphon syste~s require ireeze protection oecause they contain 
little neat when solar radiation is not available.. leS systems 
typically dO not require :reeze protection oecause 0: their large 
tne:":Dal mass. 

Freeze protection for piping leading to ~~d froe sotar 
systems is not Giscussed in indivieual solar decisions :or :~o 
reasons. Piping is relatively inexpensive in cooparison to the . 
collector components 0: a solar system, a':ld secondly, because good 
pl1.:!lloing practice fo:: all water piping calls for insulation.as 
heavy as the local cli:ate wa::::an:s.. . 

The water in solar collectors should be drained to 
prevent aaoage, out for practical or economic reasons, .. the 'use:- :lay 
only try :0 prevent freezing. In that case, antifreeze liquid or 
gas may be usee, in so-called closea loop systems, where :~e potable 
water supply does not flow directly through the collectors .. 

~~other method is to provide heat to the collectors. It 
is used in those designs whe::e potable water is always p::esent 
throughout the systec.. In ~ile climates, the long-te~ pe:::o~ance 
oi these syste=s will not greatly =ecuced.. There are now at least 
three ~ethods to heat collectors. 

A comcon one is to si=ply start the syste= electric ?~p, 
in an active system, to circulate wa~ water ==00 :~e indoor 
storage tank. ~~other is to tu=n on electric heaters in the 
collectors theoselves. The COQQission has limited. use 0: ·OOt!'!. 0: 
these in OII 42 :0 cli=a:es defined by a =~i=~ elevation tor 
installation. A thi::d method is now oeing used, chieily in 
che=mosyphon systecs. 
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In t~at me:~oo a valve is activatec by :her=al 
contraction when the tecpero:~re crops inco the :reezing range 0: 
wAter. It opens to permit water to ~ove t~rough the syste= ~cer 
line pressure, as if a ho-t water tap, were o?enec in the c·..,1elling. 
The coloes: water is :orced out :irs:, over the valve actuator 
:ollowea by water whicn wa~s tne colces: ~arts 0: tne syste~. 
including the valve. The valve actuator expands ~~C closes, anc 
when the heat provideo by the water has dissi~ateo, the~cycle 
repeats itsel:. !n very cole weather, the valve zay re:ain open. 

While this ~e:hod relies only on water pressure :or 
reliability, it is from an energy standpoint, no di=:erent :ro: the 
recirculation methOd ',;sed in active syste:ls, or the electric an:::· 
':reeze used in the~osy?hon sys:e::s. ' -' -

All three ~ethods rely on heat to keep ice :roQ :or:ing. 
Therefore .. :neir use of reso..:.rces and e::ect on net ene=gy 
procl.!ction is the sa::e on a s:ate~..:ide average. :'he conditions 0: 
exposure are the same, 'oeca..:.se all three ::ethocs are eCj,'.:.ally 
eligible rega=cl~ss 0: insolation, water s~~ply te~?era:~re, ~ 
climate, or Gwelling size~ !'~e recirct,;lae::'on :ethoa ac:~lly is 
limitec :0 1,000 fee: elevation, not 2,300 fee:, bue o~ly~eea~se 
ie is less e:=icient. Electricity is ~sec ooth :0 collect ~eat anc 
to recirculate sooe of it, oe:ore Gissi~a:i~g t~a:hea:, Ol.!t ice 
fOnls no ::Dore easily because the 'recirculation ::e:~oc is~sec. 


