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OPINION ON SOLAR WATER HEAT~R 
.=, STORAGE TA.."'n< EL1GIB!Ll'I'Y'~ .,' -: ~" , -- -- '-./ 

·'thermalEnergy 'ST;Orage;/ ~lne,;: ; (,TESI}: :manu£actures .a.,::' 

.unique "tank -des igned to::.s:tore -;hecu:: •. ,'rae hea-c sou-rce<may' be .-so·lar:; 

collectors:" off-peak.·:elec·~ri¢ity/~or any .. other:·, 'IES·I seeks-.OJ;! 4Z'-'

eligi·b·ility'.for<its . tanks:. -'tESI·'does,' no·t·man·ufa<:-ture sol'ar': 

eo-l-lector~,;· ·but p-ropo.ses.: to· ·de"sign:enti·re: -sO-lar·' res::tden-c':tal"water···-

heating systems ·whi:ch-· us:eits: ~tanks:·. l'ESI-:req·uests:- the: :.commtsS:i¢n: 

det'erm-ine~:t:hat- r.eii d~nt 1&1· ·wa ter-hea-t·ing: . sys'eems: :( which:' ~'otherNise 

qual:ify).w.ith. it's·'t8.nks are elig.:tble. to partici-pate;'in",--the ":.:-_. 

Comm.is.sion'.s.: demonstration. ,solar .fina.ncing ",pr-Ogr~; (OIl::. 42'):_ . 

Th.is 'deeis:ion:grants '~he:requested::' eligil).ili~y··,under: sp:ecif,i~&: :,' .',' 

eonci it i·ons.:·, "." " " - .' 
• , I ... • ., , • .- ," ... 

.,J... ..~,' .... 

All other solar systems currently eligible~~und':e,:-.::-the::::.. <~.~ 

OIl 42: .program: s"tore :the heat~ .in ,the, water .. ~ 'In.: contrast", the heat 

storage. -medi'UTli: used: ,in.' :t:he:IESI---.u.nks-- cis 'a .. chemical- sal~..diss-olved: 

in water.: '-The-: ·medtum· ·is:~' nearlysoli'd'at~ room ·:tempe:'a"'tUre~~ When,:,: ... 

heat is a.dded: .to,-~the:·erys:talline. $&lt:;'~S:Olu~iori:,it';m'el-ts<mucb:) .a.s::~ ~~ 

.. . .' .. '-' 
"-", ,. '. ' .... 



A.82-"-44 U/BDS/FS/WPSC . <:. '. ',,: ... 

December .s" 1 980 #,:ana -:D. 927,69._, :March 3" r, 9S' • In ,these-:'decis ions, 

we 'sp-e-cifi',ed :a· checklist>ofrequiremen,ts ",fot' domestie -solar .water,,~, 

neater ,systems ',and ';components ,.-,including : minimum sizing .. cr,iteria;.': 

which ~'were later ,estab-lished~:: ,So:lar' water heaters, must meet, :-:all" 

sizing and checklist requirements to be eligible for the ·~solar_.-:. ';_ 

financing,·,~prog.ram: effective ~Mareb.,-,'" 1981 .. ". 

Tank-Deseript ion· . 

. 1'ESI 'Canks ,are ~orCled!,fromwelded.aluminum plates~, " 

Total tank .'width."is:29.·~inches . to.:fi'c' througha,30~inch,doorway .~,..,~. 

Height installed is about six feet., : length· varies .with;storage: :,' 

volume. The basic model eontains.~~~u.;_. 2,25::g~~_10~of·c'~_~~~ :;,2 ::'.; __ :' 

solution. ::One:model is.:: divided_within.,. to-::form:'a~'salt- sto=age tank 

and a:drainbaek-fluid tank_ '$alt'.solution-vollJme:and drainback, , , 

volume-if:.any:are:labelled:on all tanks.' Anaccess-,ha.tch,:permits,:.: 

verification:..:of:, contents.:; "~_-. .; .. " ': '. 
The <cank sides are insulated to about_'Ri:5 with: :-.,:~: ,:', -: 

poly-isocyanura,ee-.rfoa.:n.-" -The_foam.'is,.protected by.;:a steel cabinet. 

The tank ~rests on,a.!u:ninum,.channels,;which eonduct-,heae,·eo the, 

floor;:whicnr.is_ of<cen·~concreee .. ' "Insula<ced. suppores •. ,,:,provided: by~~, 

decay-resistane~or<:·treated·:wood~planks::for.example;::::would~)i~proveC' 
, , .,........ ,', ....... . 
'..... • '".J •• _ ..... '.' 

I .. ,... • " 
._ ..... , H-ri~ •• .,., .. / ...... -, 

~-.. . ',."" . . , ............ ""'''/'' 
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After two years of development at a. cost ,on . the, orderof, . ". ~ '. . , " . " . 
~,- • - ........ , .... " ••• -. - -..,--.. -.-~"... -<--,- . 

$1,million, TESI.delivered its first . purchased tank .. in.1980 .. 
, , ~, ' ~,....," •.. ," "' _. ,.' .. , ..• ' _ "')'. .~ .J 

Installations now number ~~~ut two dozen. The product. cannot , .. be _ 
- ~.. c' " • "" 

considered' mature; ·.challen,ses to eng~neers an~,pb.ysica~ ,~hemists 

remain in the areas·.of.heat excllange . efficiency, chemicalstability 
_ _, ..... ,., •• .• v¥_ ''';- '''''';' .. ' '''''' 

and materials durability. ",~ , . , ' .' ....... ~ _ 1" 

<. ::: ,.Supercooli~g. is Ii ,term., use~ to de,~cr~~~~_ tJ;le, ~e.~ention of 

a phase~:(liquid or,vap,!r)- in a.lower_temperature.t:ange,...normally.~ .. 
• ' , ~ -' •••. '. .... ,_ .• - "...... •• , ._ ~ ... " ,.I .' '"'~.';'J ~ •... 

associated with another phase. For exam?le, if water were not~ice 
.. J ~. ~,' ~ 

.-
.... - ? '," 

.' .' '; Likewise~ the tESI,-salt. solution may .. become"supercooledr-
• - ., ~ - • •• ' ,. '. ,> • - _. - .- - > -' •••• ~ .'. ,. ...... - • , ~. - .' ., .~ 

if ~a . seed. , crystal .. is,-not ,ayailable. ,Its' ~empera.ture.may.drop below 
• _ _ ~ • _ "'" • _._.. • , •• ,,- " _ .,J!..' ft, . ~ • 

"8 deg •. F .-,-without crystalization .occurring,.-,in which_ case .... the , -. ., .. ..... .. .. . ._.' .... ,.. ., ~ -... .... -, - ~ , . ...,; ..... . ~'. ' "~ . ... ..-'". , 

stored,latent,heat is· not;,:r~l~a~~d: f~r, use. fO; .~'.'&~p~~! ~,?e::;o~,:../ 

the: test .. runs;prov~deci, 'to, the:. s~aff itl~l':ld.e~~ a, peri~(t ?~/: 

supercooling;whi<:h delayed~, thermal· discharge .. of the __ tank by. part _of 
.... ". ." .... , ',,,.. ... "'. • .... ../ ,' ..... ..., 'ow' o.F '... - " ~ ~ ,... 

an--hour;- " . -.- ... ~#~ ~ ,'" ,..~ , ",' _ "..' ..... '.,;- ....... .. .I ... 
,..' ,- .. ~ ...... 

.... • ........ - j. ~ ....... ' .-' ~ 

_:-'",.'l'ESI.:s ~swe;-: to,. th~~;,po~s;~~l.i~y~is: ~ p~;t~n,t~~..: "~~?~.,~. 

Finger" which it claims reliably initiates. the .. crystalization~ a.nd. ~ 
' ... _ _ ~ '~'" _ • ... .. • ,_. _. .. _ 0,1' -' " .... '¥ .. ,' ..... -' 

heat: release process. Its five-year ~arra.nty covers proper 

performance of the salt and "Cold Finger" • 

. -5·· 
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certain sizing and checklist ) Application 82-"-44 
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OPINION ON SOLAR WATER HEAT~R 
',:. . STORAGE TA...~K El.lG,I~lLI'I'"f' ., 

thermal :Energy 'Seorage;- ..:Inc·;:<(.'I'ESI.)'manuf:aetures a· . 

. uniquetank ',designed' t~ .. :S'l:ore ".heat .• " 'Ine heat source,'1Ilay' be'solar:': 

'.eollectot".s.,: off-peak.·:e,l;ectriei-ty,--or any"o·t.her~: 'tESI seeks· 'O,t1 42' ... · 

eligi·oili'-ey:··£or :i~s ·tank&;- -.tES!,,·dOeS: not· manufacture solar: 

co..11ee:tors:.~~ ,but 'proposes· to· ·de:sign~::e'nti·re- ·s.o.l'ar. res fden t'l:at .. water· ,'. 

heating systems ·whl:eh: use it:s... ~tanks:. ' TESlrequ.ests.· the::Comm'::sS:ion: 

de~erm,i:ne~ ',ehat- r·eiidentia-l:·; wat'er; 'heae:·ing'::sys·t:ems.: :.(whieh··..otherwise 

q ua.l'i fy). 'wieh, i.t.'s .. 'tanks 'ar.e: e 1 ig.ib le. eo pare: ie1 p:aee .. in- Ctile .. ": r. ',' 

Comm.is.s.ion'.s: demonstr.a..tion: :so.lar. ,financing, '.pr.ogram: (01I: 42') ... ' . 

'I'h.is.-deei:s:ion,>grant·s -:t:he-:-re(tuested:·eligib;ili.ty"undc~ sPeeif.ied--:,.: ' 

eond i·rton:s..:' " .... , ',', I 
. _. 

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

All other solar systems currently eligib,l,e~~und:e.r=: the::.._:..:-;. 
OII 42:.program s1:ore:theheae: ,in ,the. water;. 'In. eon.~r.as~.~ the heat 

storage.~ lIledium:: used':in:the' .XESI'": .unks.. 'is :& ,chemiea.l:~:.sal.e:.dis.s.olved:. 

in water. ,:' .l'he-;:medi-um:.is:. nearly solid :at-; room· ~emper.:a.:t:w:e:'::. When,:::. 

heat·, ·i~s added:.. ,to.: :the: :crystalline, 'sale' 'solueion.:, ·i~·mel.tS:·.~:mueh..>as,;''::· 

.' .. _... . ........ 
~ • r _.', " .......... ,- , .. . ~ .. \ .. ",.' ,.,. .. .., , ............, t .... ,...... • 

_ .• '-' .., ..... _ , .. '. _ ~~ ",J ••• ' ~ , / 
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'J .. , ~ 

"';.. I~. ;J 
of'''''''' .J-~' 

'.' . , .. T' .. " 
.' >, • ~ • ,1 ... •. ..1 .. i 

, . .. 

ice does, storing the heae for later zoe leaS e- upon ·solidiiiCa.ti~~; .' 
, , . 

The :temperat~'re-;of. ireezing: and' melting. Of ~he ,'pure ~s8.l.1: -(sodium' . 
. '.' . ~ 

thiosulfate pentahydrate) is 1"8 ,,~eg .... F. _, , .. --'-.-', .. 
The advantage of TESI's tank is that the same amount of 

, ' 
I • _~. ." • ,~ " " _ • , ,'. ," ~ 

heat can be store<!...f.?''':~' sma;:t:e:r; ~,~nk man .1n a conventiona.l system. 

'!his may bepartieularly~a.ttraetiv:e in- the ease of apartment 

build'1ngs where ~_spacefor large .water storage tanks may be .~limited. 

TESI,requests that. it:stanks· be '&ranted ·elig.ibility .. 1n: much :.smaller 

sizes than:is re,quired under: OIl _42: for s.torage tanks,J,lS,ing: _only 

water as' the: s.torage. medium·., • }IESI states.: tha.t:"fivegall,ons~()f.its 

salt·ca.n--.s,tore: as: much, ·hea't:as 20' ·gallons ·of wat:er_ 

.·· .. This. decision approves TESI eanksfor,.OII- 42 ,-rebates· but. 

at a more· conserva1:ive ,sizing of: 7.58allons of., -salt solution per 

20 gallons of W8.ter;s:torage, normally required.- " Also,., this~, decision 

requires, .TESI to:. provide ,customer.S:8 five-year warranty:comparable~' 

to that regularly offered by other storage tank manufaeture:r$~_. 

Program- Background; . 'r ........ ,.. 
~. --... 

. _ On September 16, :1980,.- .we ,issued Decision (D.) .92251 ' 

establishing .. demonstration solar-·.£inanc'ing , ,programs: for Pacif'ie:' .. 

Gas and Electric. Company;; San Diego Gas & Electric, Company.-' :: . ' ,: 

Souehern California. Ed'isonCompany, and,: .Southern· -california Gas~·. ' 

Company. We subsequently modified this decision by D.92501, 

-2-
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Decem'ber 5" "980,and-;D.92769,.:March 3,"931 .,In ,these':decisions, 

we··.s.pecifi:ed ~&,.checkl~,st /of. ';requi.rements ".fo,;:,::domestic, solar ,w&1:er·,:, 

,heater, ,systems 'and ',components .,~including ~'minimum ,sizing~cr.iter:ia,-:·: 

whi<:h :-were later esta'blisQ.eci.~: ~ ~S~la.r" water h.eaters ',must, meet :-all :<, 

sizing and checklist requirements to be eligi'ble for the-:;solar.;:-.: :"~ 

financing '"program: eifective::Ma.rch,:' • '1981. ':>:": , . ',': .< ::') '):'. 

If ... • '.- .. , ... • ,. 
, ~,' .... ~- -.. ~~'. - ., ... ..... .. .... '.' -' .. 

" ,'lESl ~anks ,are ~ormed:Jrom, welded~aluIllinum plates-: 

'I'otal.,tank~width, is::.29.-inehes .to.fit, through.,a: 3-O~inch.doorway.-:-::::. 

l1eight installed is about six feet. ;>Lengtb., ,varies ,'wieh..:storag-e.:: '::'.' 

vol\lllle. The basic model contains ~'~.b~~~~25~g~]:1~~.~9f.-:.:.~.~lts,':' ~~.~.,:.:-~ 

solution. ~':,One ::model is:::divided_'within,..'~ to~ form·'a~:salt·.,storage unk 

and a:::drainba~k:fluici'.tank~ ,$alt' . .:solution:volume:'and dr,ainback;,,<~; 

volume .:if::;,any:;:are: labelled::on all tanks .:, An,.aece~s -.hatch,,:permits c: 
verification :..of :::contents,;; ,:,':::. - '.~.:, ,",,": ,:-.: . .. , . 

r

o

• '~ ...... :.,: (~, .:" ,.. .... ':.,:... ,'t ,) ,...,,:.:.. ~tftJ· ~ '_', :) :"" , 

The tank sioes are insulated to abo'l;1.t~,R1'5 with,".> .. ,,<':- ,:.'.;~ , , 

poly-isocyanurate'v:.foam .. -,,:The_ foam~ is.'.protectedby.:.a steel cabinet. 

The tank rests: on .. a.~1l"'ninum .. channels'"which conduct: .. heat;·to the::,_:, ,'.~' 

floor; whieh'.,isoft:en-:eonerete.' .. Insulated .. supports.>":: provided: by::;., 

decay-resistant;*,orc-treatec!:wooc!.-planks:for"examp,le;2woulC!~.1~pro~e-:-

:tank performance .. :::::: ~.,~ ;':"';,.: .. -,:: ,'.:. ':,:,,::> ,;''':::~::;_.:.~_r:c, ',":",,,::,:;~; :~~~.,:; 

, ..... , ", .,.- .... ' 
,'~" ,,-...., -I ...... ' 
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l'heeank : has copper pipe connections ; ·one :1nle'i and·one/· 

outlet', 'for each' of the ·'-two'~'lJ'.Is:nifolds>;serv:tng. the:h.eat ,exch.a1lgers·oI: 

In OII',4Z ~installaeions, ·'the,· two ~ parallel copper ·,tlJbes·-in ',:eack't:.'heat 

exchanger are· served bi the··same·manifold· and:.behave::ai a''':s1ng1e:,.; 

larger: tube •. 

The entire assembly ·of ·:theoasic·tank :Moclel ST-'260 'weighs. 

about 4,000 pounds when filled. The application app'lies_~to.:.::ehiS: 

basic !!Iodel •. Othet::tank'desi:gnations may relate'to pi·ping 

connect'ion arrangements or '-to' volume.. In' any ·ease; .. actual:· salt:. ' .. 

volume', is' label'lecl· on·-'each~tank..· .' . 

Salt Solution'~Heat -Storage Medium·" 

~'" ... 
"? ' •• , - .. 

-. ~ Heat· storage .. c¢Ilcepts:::ueilizing: the latent',heat: .of;s, 

phaseucha.nge O'f· the:.storage:medium. are not: new. :<'Ihey :8t'e "nO't ,. 

presently,- in,large:,scal:e or, wide use because prior·;applic8.tions·.'· 

ended with decomposition of the phase-change·1nediomafter.: ... :.: .. ·. 

relatively- few cycles;.,' 

.:'l'ESI states in' its: application, that Kay, Labora1:orieshas 

patented its:; solution' of 1:he -:decompos!1:ion "problem:.and . bas ,for 

some years' marketed<medical supplies' basedf~on "!:he: latent ~heat ':, '. 

principle;; ,:'IESI, purchased. 1:he:.·rights~ to. develop·,the :1lloch larger., .. 

heat storage applications, such as the tank in question-:here,;, us·ing 

the same basic medium which is sodium 1:niosulfate pentahydrate. 
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"-<" .... '_ • ,.I ': ..... -- . -,.': ... ', 

After two years of development at. a, .. cost,.on .. the. order .of . 
•• ~ •••• J .... ~: .. ::"':'.:" .. :. _"::- ... " ...... _..:..~_. _'" ~,:.: •• _ ,: ••• .:.. __ • .:. 

$1 .. million~· TESLdelivered its ·firsc purchased tank .. in.1980. 
,. "', ." • " .. .- '. • ',>-'" - .. '," ,- -". .... "~ .,.,'-..' 

Installations now number aOo.ut twO d.ozen •.. The product ... canno.t .. be ... _ . 
..... -.. ''',." " .,"....... _' • __ ... ' _ ~ 4' r ' •• _ , .". ,_.", • .. 

considered, mature; .~challetlges to etlg~n~ers., an~.phy:s~ca~ :.<:hemists 

remain·, in the.areas,,:of .. hea,; eXChange. efficiency ~ chemical stability 
., '~. ..' • .., '" • -,,0 '-' -..-' • ••• ... • ..... "., •• ' ..... " ,. 

and materials durability. 
." """ .. 001 :- I' ... ~ ••• _- .. , < 

.. ,Supercooling- is. a term used to descrioe. the ret.ention of '.. ,~ ~ _ r... ,,~' " ,_ ~ 

a phase- (liqu.id or vapor)-, in a . lower ~ temperature,.ra.nge,. normally. _, .. 
• " .. .- .' .. .., "".-.... oJ .", •• , _ '. _ • j,.. •. , 

associated with another phase. For example. if water were.~~~:ice_ 

at 20e:deg-:~:F--: •. ~it would"oe_su~ercooledbelow its freezing 
'"". . - ,. .. >.. • ... '. ".' , ." ~ -

temperature-of 32 deg-: .. F., ~ '.' 
, . ..., ..... '. 

if ·a seea,·crystal is:not..available. Its temperature~m8.y,drop below 
, .~.". .... '0' . .... • ...... -- .. ," ••• 

118 deg •. F •. ,:without cr~stali~ation oee\.1X'::;i~g,. )oXl ~h~~h:: ~~e~.tlle 

stored latent.heat is not. released .. for.l:1se.. For .e~pl~~ C??e'j~f ... ,,' 

the test· runs;,provided . to the:, s~~ff include9. 8.: peri?d--:?~,. 

supercooling: whi.ch d.elayed" tl;l~rmal: d:isch~ge. 0; the,:, t~~. ~y,: part: 0; 
an·_ho~r .. , ,: .. .c .... _ ",.. ... ," 

.. ' .. • >-# _ _ _ .,. t -. ._,r _ .. ~._ ",_ ......... ," ""--"'--~ ~-

'- '-: ~ l'ESI' s. answer. to this possibility.,.is 8. pateD,ted "Colet. 
o ,.. ~ • -' • -' -. _r < •••• , '~. ..' _ • ........ ..... , .... ~ •• _ " 

Finger" which it claims reliably initi.ates the- crystalizatiotl, and_ ., 
• • • ".' ",. " u' _ • ". ".' • .0.", .,J "" '.... _ ... 

heat release process. I~s five-year warranty eovers proper 

performance of the salt and "Cold Finger". 

-5-
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Heat 'Exchanger' Description ". .,.' ~ "'. .. . , . ..,.: :-.,"." ... 

, ":Copper' tubing is :mechanically 'expanded 'inside lengths '~of ,.; 

continuous extruded ~al,jIllinum~' fin material~' "' 

Each: heat exchanger then is ouilt up from 'aoout20 '~" 

U-shaped fin 'tubes, ,formed ~ from lengths of' progressively,: shorter 

fin-tubes, all nested together. 

'The exposed '; ends of the fin- tubes .,. protrude -:'vertically 

through'a': tube';" sheet -;, located aoove ,the high~st salt leve11n 'F " 

, .:~ , • f". .:' , "," 
r T' ,.. , • 

.. ... I', ... ' _, ..... " 

The tube ends"of adjoining fin-tubes' are' then ':brazed .", 

together with 180 degree bends (copper couplings) to create~a-::' 

continuous,' serpentine heat' exchanger nominally 120" feet~ long. 

':'All couplings and fin ends exposed above the <tube' sheet 

are then'protected from' air-:or:'water' oy' a. layer of :epoxy·resin::: : 

poured' to cover'·ihem, in a monolithiC '~lo(:k':a'bout: one' inch: thick;" 

wi ~h ~ 'this':: desl.gn;; .. the salt, contacts' only:' aluminum: :. and 

water contacts" only ·copper' .. ·: TESI :maintains',. that the:' sa.lt';'alum£num, 

combination is durable, and that galvaniC corrosion at the eOpper~' 

aluminUm'inter'£ace is':- preve~ted': b'eeause: it,· contacts: only'~'non-
," ,- '~'" 

~ .... ... ,;. ,. , - -
.. ,' ' ... , '. ~ 4" .' '." .... ' , .... ~ • 

~., { '."~ r " ,"' .. / . ' ........... " .... '.' 

-6-



A.82-11-44 O/BDS/FS/WPSC 

~gitator and Controller 
. ,., .. ',' . ~~ 

"'.~~~ _ .• c·" ".' '~'_'''''' ••. _., •. ~", .• __ ._~~ __ .. _.__ '" _, •. __ . 

,In no~mal ,operation, the. salt" ,in ,tbe ,tank ,~yp,i,~ally is 
• , . ~ ,- .:' - . '- ..... -" .' . . -i..... . J .., ' ... 

neither entirely liquid nor solid but is in a slush-like condition 
~ ":',e", . ~.' " .. ,.,' .. ~,'.'.i~; ·~I •. : ,>, :~._,~ .• ~.' ~: "'. " .~ ..... '~ ',,, 

near thephas.e-chang~. temperature of .j, Sdeg. F. Since convection 
~ '. ,'-, • " • I. .• " ~ .... 'r' '. ... ,_ ,_" " c 

improves heat, transfer, a .. motor-driven, propeller is used inside the 
, • . • '> ,~'",. • ,." --"'" ',. ' .." 

l'ESItank. ,to cir.culat~ the salt aro~nd ,the heat e~~~h~ng.~f' ,f:~ns. and 

to minimize crusting on. thefi,ns. when heat is withdrawn •. 
, • ..' • • , • .' • • ' ..... -' _. L , , : .:. ,~" ~'. 

The agi tat,ox. controlle;:- (separa~e ,from. the. solar .. ' 
~ .. I • ' ...... • ,~ ....., .' ~. _ ~ <, .. 

circulator pump eon troller) is unique to the reSI tank. Whenever 
_'. .,. , , .A • _ ", "" .. , .... 

h~at. is available .forsto.rage ,or is ,demande.d by 1;he )~ad" :he 
~, '. _. .' _w • _. ~ .. _ ~ ,,' _ •• . ' '. • .. ". M _. _ '" • rl. ',' w' .~. .' .... n " ...... 4'-~ 

controlle:::: wi,ll :uz:non .:h,e agit,a:or. ,m~t.or. Attempex:atu,r_es much, 
• ' , ... ' c·.... " ,_, , ..... . ..' ..... ~ ,,' • _ ,_ _ " ... ~I .'..... • .•. ....... '. '" _.' •. ... • ., .• ~ ',.' 

beloy.;' ," 8 deg •. F." the_salt .may b.~c.~m~. solidenott8h _t~, ,p.re~en,t. the. 
w -~ >., '.... ~ "..} '"_.'" ."~.... '. ,. ~ • ..,. ". , • 'i -' . ~.' . , I'" .... .... _ " 

pr.opeller .fro,t:!, turning,. 1£ 8,0,_ thecont,r:~ller" immediately t31..rns . 
f .. · •• .',,' .' '., ~ ..... , ,,'J ~'J"" <' '~"',. .'" __ ''' '-.I .... T"..}'-

the motor off and attempts to restart it. every, 15. minute,S, •. 
• ' •. _" .... .4"'" .... ,'. ... ~ •. _"', 

The ag,i.tator ,motor,.rat . .ing is. J / & .. h~rsep.o.~e:c ~r. a.bout: 12S 
• , h ... _... ..' .. .." ~~ •• _, .' .~. ?' • ,. ,*". ..... .",,, , ... " •••• ' .,i' _...... ..... \ .. ' " 

watts to. and., .. ~he.elee,trical .. specif.i.c8.ti.ons. fot: tank, installa.,t_i~n. ~ca_ll 
.... - • ,., ..... ..... - - •• ,; • ..,. '"' __ " ••••• 1 ....... _. ,. '.. ... .,_, J"~' '. .._« ...... ,. J .... , ..... ".. ... ". -,' '" 

for. ,a .. d~dicated. J O.ampere ... ci.rc:ui~ ........ . 
.. ", ~ .. ,.. '. ~-.. .....,.. ... .. ' •• ' ~ ri • ., ... ~ •• ", .,. ~ _ ,", ... 1 _ ", ..... \ .-....... _ ~ , .... ~. j 

'. . .I.tapp.eat:s .. that. h~at transfet: and. storage C8.,P8.Cit7 wo~ldJ 
, . ~.' -- ".' r~ ...""" " • - .. , "',/ ,' ..... _, ~ "'.' .-" .. , .' ... ,_,,'. ,J' ~ ~ •• ...,) _ '_' 

be. signif.icantly .. .reduced by._ fai.lureof1:he agi,tation _featur~e.l'ESI 
~ .... - ....', - ..... ' " lif - '. • 0' , ., __ .. ' • .- • r .. c' ." _ ., •• ". ~ .. ,' ... ~, ,I ," J, _ _' \.,,0 '* ' ....... , ..... 

will fully .. warr.antth.e,performa.nee.o,f these c~Illp'onents . for. five. _ ~ 
.J "'" '- ,.... '.' _ ... ' • ~ ,.:," , ••• " "' .. "' .. , _n _ ..... '. .....' .. > ,......, • .1 , ..... '..... "'_ .. + .. " '.' A'. ': ,.: .,. ... 

years i!\?:I;I.. 4~.: ~ir:~~.~lla.:io.!:s. :. ,.: . -:.; ~ ", __ '. " ~:. '''.. ... ::' ... : '. ::: ._ ..... _ 

-7-
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Installation and Operation - '.J" " I 
• ~ T'_~'" _, ,.,.. __ " c<", ___ --... •••• , .• _. ,.>-~. __ ,.. 

-soiir ;~8:t;er neat'et' 'systems desi&n:~i(by" lis! are installed 
. ,..~ .. "' . ' ~ '~, ~.: ., .. : - --,' :,~ ~ • .C. _,_ " .. ' " ' I .• :', ~ '.' ~. :",.', • ~ ~J -.7~· .. : ... , .• ..~ . , 1- • '. ..., 

and operated as open loops, with potable water flowing through toe 

sol~~' collector' pan"els'. Ne:"'erthei~~'s:;,'sueh 'syst~s~ behave as 

closed' loops ~hen-ev~r~ soia:~: he'a~~d' wat:er: cannot- b~ 'used"', 
inmiediit'eiy~' 'it{~~ the soia:rheae: mu~'t pass~ frcimth·~ :w~t~r"thrO~gh 
a heat exch:a.rige~· totne" salt" for 'stor~ge~' The he"at :m~st' "tat:er-- :pass 

from the 'salt b8.ckthr~uih( ~the (same)- 'he:a"1!:' ""eXCh8.nger' to-::heat 
, , .' . 

pot:ab l~' wate"r~' 

. - Al th:ou8n no: ene'rgy' would 'be lost: :in '8;per:fectly: insulated 

sys'tem, "th~' pr~'c:trcal effe:dio{" 'a:h:e'u exchanger' is 'an' 'ener'gy:~ "loss:, 

due t~"hiiher'"'t~~p~~i'~ures' ~b:i:~n' 'must 'be maintaln'e'd: on,the: 'supply" : 
sidet-d' dr'i';~' -a:' gi..,ed 'arrio&'ri-;Z"df he:at:' 'energy~hrouih:: th~;re:s'i~'~al{ee~ 
of the he"at·<exchanter':·wal1.s;: . '; :,: ;', '~"".::".', -',. 

", ~ • ~ #k _', ...... ·r,.· . (L. \ 'J"" , ..... ' ('; ... :'. 'J • _ .. , ~': ~_?" ,,--< • ,~ •• 

A , " .,,' To' im.prov·e· "tank' ancr 'solar syst"em' effl:creney ,TESI offers 

an '~ptidnal 'valv1ng: packs:ge' "for: ; {nstal1at ions- 'inj'mult::f~falxi:tly 

dwellings having existing hot wat"er recirculation pl-umbing'loops;:': 

Such~ 'lo'~p~ ar~ a l~a(r on" the~ 'system" even' ~hexi no: hot', 'water is being 

us'ed •. sOlar "hea.t" not auxiliarY heat' can'.'be··Used'-1:o< offse-r 't1ie~loop 
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Sizing: ..... -.: -;. .: ,. '~":~ ::~. · ... 1..:.. ' .. ,'" 

'"'., Onder eX'1s"t1ng:'cr:1.ter"ia:~:; 'ior' OIL 42·' e~':gib.i·11"ty ..... a~ sO.lar . 

system must add a· mlnlmum:·storage-volume. ~f 20-.: gallons per, bedroom ... 

to'- an exist'lng-: wat:er heat:ing-:'s.ys.tem~ .. : " :. -.: ~ .. : 

TESI':;ueK's eligib.ility'for~ systems" using. 'its-:,storage , .~ 

tanks' wh'en:' only: five, ga.ltons -p.er:bedroom . are added~ . l'ESI appears 

"to Ciase ~i'Cs· request· on:' .1:abor..a"tory caleula:cions of -:the.--prope:r-cies: of 

"the ph'a:s~e-':ch"ange·· ~s tor:a.ge) .toed ia': . and.' 'on, a.' th.ermal s tor age: ;capaci ty,. . 

compu ter~ :prog:r am "",: ,,_ ~ _ .~ '.. ..t ... 

.. 'In 'ord"-er·· to~evaluaxe-; ·those; performance pl:oj:ec.~ions::,. . .:'t~e-. , 

ECB' 'Staffwo'u1dl~require :'ado,itional detailed .workpa~rS""to ·'analyze:. 

the methOds' 'and ·as·sump.tions: us:ed "intheir .pr.eparati-on •. ,: The- -.staf.f:: 

instead·7re<tue·steci'represent.a~ivec· -ces.t:·d.a.t:a .on 'the-performance ~of- .. ~ 

the tank ;'as: a' wh·o·l·""'.·u. :. , ........ ," . <;; ... .. ::i ' ... " _ :. .. 

-·No· -fie-Id . data> was ·madeava.ilable~ and -.TESI·.:selec:ted:.~, .... ': 

specific tank perfort:lance test runs to submit. The tank : tests .;we.r.e 

condu"ceed 'at l'ES'! facilit~es. <because .::no· standard:,tank .. test 

certifiea-tiorf'isye1: availa.ble't.o -::tbe ··sola.r' c.ommunity:,for ·:sucb, ... 

chemi'eal :: S tor age. : ~ 

. -.' ' .. " " 

...:. .. :: ;:. The test parameters, included' water temperatures rang1.ng. 

from 7":deg~:cF. ::t.o l61 ,·deg. F:,·flo~r··rates from 10':gal/min:t.o:·20,: 

garimfn;':and:"duration-of:-:heat ~:trans£er~up::·.t.o four: hours .. ~ ~. Iu-;t;Wo .~of 

-,-9-
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~he eight tests, the tank was fully charged with heat starting~from 

a' discharged~ condieion; in. 'Che-~o'Cher: s1x- :tests_ heat was-. fully 
, 

released, ·.:s:tarting .from a .. , f1.llly·,'eharged: cond·it-ion.,. 

The ECB compared water' ·temperatures: into and- O_ut of the 

tank to 'determine the heat transferred in each of .. ,_the. ;test runs. 

Since the tank' heat. 'capacity varj,ed· wi.'th: the s't.8.r1:ing .and 

ending 'temperatures:, the. :average h.ea"tcapaeit-ies· (tank. specific: 

heat: values~· .were determined. above- and be 10W'- the:phase~(:h.ange· . 

temperature of 118 deg. F. The overall average heat.~~p.a.city:. 

adopted here.in. was -ehatfound: betweenoperatin~ 1im1:ts .chosen a:t 

65 ·deg.· F .:and 1:SO"deg. F ..... The- J.:>wer_ :lim·,it . is: :.r_epre.~~tat.i.ve: of .. 

California' water supply. "inlet'(street) temperat:ures;, -eheupper-

limit is representat.ive of .. observed .values .acb.ieved.:und~r. . .the 

OII 42 m1.l1ti-fam11y sizing requirements which permit: 8. 50%;. . 

reduct-ion '-in' ·.collector area per .·bedroom compared~to, ~si~g-le-fa:nily 

system sizing~ 

Based: on ·~'Che. test:·data. :.7 _:5 g.allons ~.of s8:1t- solU1:.ion "is :.. 

equiva.leIlt·~to·20:--ga:llons-,0£wa.ter ~.betW'een ·the same :temperatures.. " 
• _, .. ,,' " ,.. 06 

, TESI seeks credit for the fact that not ,a11.-of . .'the.heat·. 

a.ddedto aconventionalwa1:er tank 'can··berecovered:at ~a usable 

t:emperature. ECB ··sta.ff believes.,·that·· su~h:a 'credit .would::'be 

inappropriate. because tempera.ture ,decay and :>losses,-&lso ,occur in . 
.... f , ' , •• ". ." _ ~! • 

--10-
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'IESI tanks. although in the case of l'ESI tanks the cause may . .Pe;';: .:~.::~_ 

crystaliiit:ion 'on :the:'·heat' eXchanger fins' rather: than":' (l-11ution and 

miXing,' of: t'ank-~ wat·et"~ ~:Ac:cor(fing'ly, ,1'ESI-S:torag~ lnstallat'ion's:;:..: "':. 

should De eligible for rebates: ·itr~ 'ihe 1ll'ini1:J~' siz':tng-;of"7~.:5-,:galtotis 

per 20 gallons of water storage. 
. .. ,- -~ " ~, 

i ~ "",.. ..' ... 

Warranty ,-. ., , .... , , .. -,. ., .... , .,.. 
,_, _ • "" ...... _J ,j ..... '". • , ....... ~ .• ', ,j 

Because of ,the relatively untested nature of the 
- ~.:..:." ""< .:. -:. .' ':. -: '"I :~' _ ..... :"";, '" _. '," •. ~ •..• ~ ~,.: .:. z' :: ..... ~.~ ~ ' .. --:-..: '".,' .'.,~' ..... ~ :.-:'" 'J~.:; --: .. ~" .: .- ':'" ~r 

technology used by !ESI, the EeB recommends, and we concur, that 
: -:::- t,: .... . _ ",:' '':'''''' . 

warranty terms at.leas.t,,,,compar_able., to those offered. by any, other 
•• 1 .. ,.,.# ...... ".~v •. '.,'~ ... , .. _,_ ..... :._,.~.~_ .... ,..:'~: .. ";' ... ' ......... ;;; ... 

manufacturer shoul&'~be' i>·conditi'on·.oi' eligi~il'1,ty~'-' 'nie 'warranty 
. './ , .. .:.: h;: .~ • '-: ~ .;:. ...... ..' _. ,:: .,,~.. ,. ~! ~.:: ... _T" :: •. ' :.: (,¥~. '.::; 

terms are nec~.~}n::(~t_o; "Pr:.<>t·~~: ~:l~ve~~m~~t. ,~_f. ,.th~;.~at~payers 
" """ ~ ,..- •. yl...or ' ... _' _.) ., .............. ' . ~ ",,, ..... ' " .. ~. • .• ~, •. ~ • .:, 

who pay £ or the rebate.::" - :" :~-:: -:~: ::-. '> ." ~ .-:,::. ';~, , - .. :-

.. : .. :" .. ~::- :"' ....... -::':"':. ~. ':~, '" :.:.; ... ~;~: 'L.:.~:, < ; ... :;. ::.:.,.~, ........ 
'IESI is pre~ared to offer, a ~ull five-year warranty 

.:: ... ':;/ .. :~}~: ... :., ,:-:-:). ::,\0. ":·:~d ,.:""-: '-'~" : .... ~~ .. ' ... ,I~" ". ~ :~._~ "~'~.r~· ...... ,.~.:,,:~ .. ~,.:: ,~ .. ' .. "'.: .. ' .... ~'. 

eove.r.i:ng., .almo.s.t. all".~as.p~c..ts_ .of~ its tank. It has offered ,the , 
.... ,'-\ J H·.' ......... ' •.•• "'..... .. .. "," _ ; _, ... , ..... ::: ~ ... ::. '~ .. :. .::' ~_'~:-: ~' •• &: .. ,.. 7 .:: :: :>:.~ ,,,":: ~ ; ~:.: .~:, .-:'2 -:-', I~'':' 

same coverage for only, one ,Y,ear.. "wi.th.respect to corrosion of. the 
••.• -'~ : .. " ,.'..,~- •..• '. ~ ••. '.~' ~ ,r, .:'_. '. :... ... , .. ':.:.:"=: ~:-::. ,,(,: :"·:"""~· ... l ... :".,·· 

heat,. ,exc~a~geF, •.. , . . ' .. ' ~ '." ...... ' -.... , ..... '. :-: .", .. ,...." ....... ': -' ~~' :...... ~.... . ,~'. . . .- . -", '., .J'oJ ',... ~, •• 

, :.' ,....In, contrast" "at leas,:: one .ot:her manufacturer of commonly 
. , .... ,-. ~'''''''' ." .,...... ...... • .",. ',1' •. - ..... ·_l .... '_:' ... , : ....... :": ... '_:,_.:, ... :~;' ... : .'.,.-::; .:: 

used tanks with, heat,exchang.ers- o,ffe,rs a full five-year warranty. 
... • ... '.' .... - .. .- • '. ,. , .' •. _., "',." .•. - .... " ...... ~. " ,,'.:"- -' • .... _" ". 'I'. ",.~ ",",' .J .. , '::.:.,., -': ;:,: •• ~ -= _ .. , . 

including the hea.t exchanger, although thewarra.nty applies only if 
~ ..... ;., .... , ... '_,' ... '.,0 ',:',.: .. , .. ~:'~.:.' .' .;.:.,,: ~,,,;.,,:,_,:,:,,:~. '.~'.".: :: ./:, :'·_·:.~#i 1":~~J::~::'-:0 

specified reasonable conditions are met such. .. as those shown in . 
.... '" - •••• -1-. .. ~':_ .... ' :~ _;~ ... ,,'" , ..... ,.~ .... " ..... ,. .. _ A':'::" . ..'·..;,,:--:..,::=;,.::': .. ~r.L:' 

Appendix A. ECB staff recommends that TESI be required to offer a 

warranty such as that set forth in Appendix A for OIl 42 

eligi.bility and we adopt that recommendation. 
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Monitoring" "' ,_ .. .... " .. 

-,Solar· systems. .. using: l'ESI .~a.n~ should ,b_e eva.lua:eed~: .i~ ,th~:~ 

moni torin8:~ .p~ogt:am now. ·b~ginning for all. ,solar wat:er. heaters. which .. , . . '. • - .. _ ,,_ .. " , •. " -J.. .... ... ~ ~ _... ... ' ~ J.. ,I. _. 

are __ ins.tal.1:ed;· ~~~; .the. :.O:I:l;.42 ,pr.og~am •. := . ,". .. " .c 

Disclaimers ~. ~""".,. .......... . 
., .' ..... . 

Any reference by IESI to this order in its corres-

pondence, marketing literature, or media advertising must:":"=:_:_" ...... ,'. 

contain th~' 'follo~:'in'g full" t~x'i ~f" tl\i::'sDi':sdiibierof 'PrOduct 
," .•.• - r .~ 

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

"The "Cal'ifo'rniaPublic'U~i'iit:ies' Commis'sion 
in no. way- ,endors.es:, reeommend& .. ,or warrant:$. 
the ciurabitit:y,' suitability ; or"' "the . . ....... . 
reliab-i-lity,. ~or. tbe,.short- o~ ~on8-~:rm energy .. 
savings performance of this or any other brand 
of system or component for domestic water 
heating or any other application"." " . 

. ' .... h ~,' ·'~-'\~/ .... _: ...••• '-.~ ".'.J"'~': <: ':: .. -"':'~, .~. 

While this disclaimer is applicable to any system' under-our 
demonstra"cion "pr~~grak'," ';e mU~t'~de-rta:i~:;that th:!s orcie~" 'is·"il~t'"" ~ 
vieweci by ~he' pciblic "'.is ~.~ impli~d "·eridorsemen~" .. ,.: ':::- .. ",':' '/~.: 

This Commission specifically ciisclaims any 'end<>rsemen~" . 

by' theiist.ia.n~e··'oi :tll!s" dec'i~£6n . of' any" cla.im 'by TEs! :th~t 'l'ESI' s 
, -.. ,,,.; , , • ? .... • ~ ...., • ,-' T '. "\ " ~ .. , • __ • .,.. _ r .' ~. _.., . • _ 

salt" storage meciia 'w£lr"store 'a.nc·rel'easeen'ergy .as' rel:i'4bly.:;as'·, 
.... " I •• r',· -'~. ~,,'::-~>.,"',r-::.: ....... 1'1 .::: ....... _ '., ......... ,_, .~ ','~ ._ ..... . 

ordinary water over the lifetime 'of-a properly'designed~-

• " .. -"J- ~ , ~ 

.. ~ ... : '.:; :.~. ,-

............ / . " . 

.. ,. '"t 
-, ..." --~ . ~ 

.; ••• 01" .:. ... :" '.' . 

, . -~, -~ -..,. " 
.' - •• -,I _<._ ".; 

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

_-1.2-
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-.: ~~:e_be~eve ·~at: _public hearings would _s_eo/e no useful 
~ " ,.. - ,,<~, - • • ~ -'.. .. •• " • .,l...". ~.....,,, ,. '" 

purpo·se... .Th-is.. app.l icat: ion ,should. ,be grant:ed. ex. par.t:e .. to. the. extent 
.••. ~- ". -".' , " ... , • r .-I ~/ ',. "-' ... -" ,f ., ,r. ---.' <, •• .' '" .-

prov:ided· in._.t~e following ~order .... 
_. - ~ ~ .... -r' , • _ ••• '" .' .' .• ,'.1-,: -' ' ..... ~ 

Findings 

.. : ::.~ " ' .... ::- TESl ,~man~factures. . rectangular aluminum he.at .. storage tanks 
.-~. '. • _.". '-." •• , ' .. <' .' ·.i , 

measuring abo:u.'t/:,t'Wo .fee:'t: wi.de. by-.four .fee't. long..by six f,ee't high 
- , .... , ~ .. ~. "', ...,.1 .. ~ "" , ,'. I '. • 

and con'taining abou't 225 gallons of chemical storage _ medium. ___ . 
" • • • ..... ,., • - • ' ... ' 0-' '.'_ ,,_ •• 

Mod.elsmore ~:'than:_f~ur"feet )ong. con'tain. up . 'to .360 _gallons. 
'" _. • •• ' ". ,', -' •• " '" ...... __ .... _'.,.I ...... _,' '10· .. 

'thiosulfate pen'tahydrate. - .... ..... . ." . ' .... - -

3-. ' .. ~The medium., remains· in· 'the~'tank- at all, times •. ;--, . -. -' ~. . ~.. ...1 . . _ ..... 

t. 4 •. ·. The:;meciium:-.is s.olidat-:t:oom tempera'ture,_melts as heat 
".. ,. '.- '" " ."."" . _.' ,I. -...' __ ... , ,,' 

is added, and freezes again as heat is withdrawn. 
..:, .... .' .... 

<; >:-::>. Heat, is transferred ,.in'to -,and _out .of the., tank by water 
, ., , ,'. ~, .,' ,~" " ,," ".} ., . 

passing through five, ,4 .. 5~inc.l?-:wi~e~,.ser?en;;'n~:. ~~at:~~c~nger~' '" 

each-.,nominally ~20 -·feet.lollg, . and all. five _manifolded 'together, .. ..,....., '" "" -.......... .- . .. .... 

in parallel~ .. -., "., 

. ,,6.:, Each, o( the ,five· heat e~~ha~ger f~ns_i.~_: a, .. s~~gle 

continuous symetrical· extrusion enclosing two .. parallel, ,3/8 inch .. 
.... -.,~.. ... .. ... , .. ·.1 ,... • _ ,/It. __ .. r _" ~. 

pressure. 
• J- .......... 'I. . _,' 

... ~.13-



A.82-11-44 U/BDS/FS/WPSC 
. , ' .. '~' ' ~ .... ,,"' . " 

...... '.~ .... ~ ... 

7. '" In 'rESI-de's"!'gn'ed 'syst:ems .:t:he potable "citY :-lNpply water 

is heated' dr'ree'ely' in: the :solar collectors.but:t:he' Bolar heat~'lDUS~ 

pass through a double-wall heat exchanger :''CWice -if i~':;is'store<:l'<:i ' 

before use. 

8. Copper and aluminum are in intlma1:e con1:act~:tn t:be 'rESl 

tank design' but those junct'ions 'are,-never in the- 'yres'enee of -:..an .. -

electrolyte"(chemicals "and water)'. ,~ , 

9.' A:n·eJ:ectri:c,motor:of~aboui'116·horsepower-c!rculates'sa.lt 

solution inside' the tank whenever 'heat is, being transferred ,·into or 

out of the tank. 

10. TESI"o'ffers' an' optional--valving package:;to improve solar 

system effic:tency"1n ,·'bui'ldings"s'erved "by -a recircu1:ating' hot- water 

plumbing loop. 

, ,':'-Test"stand data> obta.ined'·on 'l'ESI' s,'premises ,was provided 

byTES! to~ECB:sta.ff for's:Lzingeal:culations. 

1 2~ ,. 'In TESI· s - tests ';' , the -tank"s ,apparent', hea.t capacitY"'varied 

with the temperature, direction and rate of heat transfer .. ·:, ',: ': 

13. '7~5: gallons' 6f salt, storage"appears' e~uivalent to,20 

gallons of 'water stOrage for oil.' 42' applications ~ '-- -:: :',~. ' . >, . ~ :.-

14.' TESI 'voluntar1ly~proVides a 'f1ve-year'~·warranty:-1n':he'-

state of Hawaii. 

- .. -14-
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, 5. 
. , ''', ~ 

'IES! has agreed" to "provide for OII 42" instaitations a 
. . 

full iiv~'-y:~ar ;;arrin~';; ~i~i~'~i":d~fee'ts'in' mate'riai 'ancf worknlanship 
',I, -" '. -. I J • • ......... 

or <?ther malfunction or failure to perform covering ~e" iank'~" 
/ ~ ~. .I . I ," ~ .. 'p • ~ •• ' ."':.:.' ~"~ ',:. ~ :~ ~·I_ "~ ~ 

structur'e. heat exchanger anci manifolds, agitator a~d agitator 

control assembly 1 a~ds the :~~e~~l s'~orag~ media '~'~d' "~id "Finger" . 
, ~.~ ~ 'r '" I .,., 
.' ",0,-1 '.. _." _" 

.. , ......... . -, .. ". -'.. .~ ~ •... -.J ......... ,..' 

(See Appen'dix A) 

16. For w.lrranty purposes. all"OII 42 'in~talia~io~s :"a~'~:-"';' 

c:~~~ider~d r~~~:d~ntial, not :'~o~erical 'appii~a~ions, whether or not 
•.• ,~ :':'.. ...-.... :. -.... ........ ,. ..: I :- ,',' .. , ":. 

the' owner is' the occupant of the residence. 
. .•.• :... ' ':' ... : _.' 

'.: {,' ~., '/ , D,.i~: t~ -: ~h~ -untes ted .. na ~ure '. of e"ihe technoi~~' ~sed -by 
'IESI, warranty re~uirements comparable to the beif ~~~-~~ailible . . " . "::' ... ". ": .... '~:,.'.:): ~ ...,.;.'f: :,".~ ... ~ .... ;,:,,~.:: '~ .. ~:~"~,::~ " " .,", .. ,.d .:.. 

are necessary to protect the ratepayers r inves:ment' in reba~es • 
. "., .. ::....,-- ~ .. ':...I:.. .. -.::.,-~: .~" ... -""'"" :".) :"",-.,,).' .... ~,~. - _,~,".'!.'.~.' .... :~;_. 

18. A California solar energy assuranee labelling program 
•. ~ --: I:' -:: _ : ::., " 

known ~~ CalSEA~ provides labels evideneing the payment of 'a . 
'~;~i~~i "pre~i~-for ::~' ~~e~;~ar '~nded: ~a~ra~~y ~:- -'~", ':" ,:/~' 
'- " . , l' .':""';.'.. I. 'WO ..... .:: :~~ ::,~ " .. • .•• - '.:': ~' •• : r',~~ :. '.," :..<:: ' .. ~ '':: : '"'.:, ........ j .. 

19. 'rESI offers a service eontraet 'to ensure tha.'t 'the 
• ~... > ,"',' ::~ ~. ,-; ... : -~. '""':.~ '"':. .' .. : ,.' ,', ::. ....... :. .. "~ 'r' :- -: :,' -. - " .. : ~ 

maintenance required to keep its five~year warranty in effect is in 

fact carried out. 

Conclusions 
;"',,"~~': "rES; ~manufaet~~;;' an -'~'in~~~a~ive"solar' he~'t" ~~~rage unk 

utiliZi~;:~n~~~~~ bu~='p~~~fsi~~ t~ehnoi~gy"~~d:h~~i~g-=~e~~~ed'·' " 
'" .... "", -,.... " ." ',- , ',,,. ... •• ,",c' • .. • __ 

spaee re~uirements due 'to it~ '''sodi;;;- t:hiosulfa~e pent4b.ydrate· ,'" 

storage medium. 

-.-15-



A.82-11-44 U/BDS/FS/WPSC . " : .. - ,~ , - ~: ': .. ~'. ...-;;, ... : 
\ ~ -,... -- ~ 

2. TESI 'tanks sho~ld. be eligible for rebates in. ~.izes ,of 
- - &'... • • . • y .~~. - ,.......... • .... ~~~ - ..... 

no't less 'than 7.,5 gallons salt storage per 20 gallons of water 
. " .""" 

" " -'" . -
J , ~. ~, - , ,'.' , 

storage required. 
"0 - ..... :'".::' :. : • ..., I ' ... ',,.' .. ,-, .- .... , "', 

3. The Commission should adopt the disclaimers of specific 
, 

. -'. '-... I • ,.t'... ~ ._ 

product endorsement contained in this Decision. 
-, , - ~~:- ~, ' .... "':"':, . , .- '. :':- ,",::'. , :-' ~' "~: '." ... . '. ' ... ' .,....., .~,. 

4. TESI tanks should be eligible if accompanied by the 
." ~': •• ',' :~ ',' " .. I ,: • 

" - - .... ~ '-' . : " . -.: -: ',., - ,- . 

5. . T~~I' s .. ?p~ional fea.tu:e which improves system efficiency 
,- .',.... ........ , " •. - • ' ..... , • ... ,. ".':' :,.-~, ...:" • / ': • .~ ~. : ,J ~ 

'through direct injec'tion of solar-heated wa'ter into any existing 
.... , ~ ~ ,_. ..... . _.' r.,. _. 

.. ...... ... . ,~, 'u.. ,'. - • .... . ,,<, ,I. '.: .._ 

hot water recirculation loop should be required prospectively for 
.: ':. '. .:; ',:'-,: ... J.~ .. ".:, .. ' ~:" .. ,.-: •• ' ":: ~ : ~ ,-' j'.~~" .: I:,:~ 'r " .... <. ". ~ 

OlI .~~ _el~,gi~,~~i~y~ . 
,. . .... ~ .' .... ,,' " .. ' ~~ . ~ ... ........ ", ". 

.,. "'." 
....., ..... ' 

' •. >' ,;.. . . 
6. All system piping connections should comply with ~e 

•• ' ... :. " .. ~~: ,:: -', .... ::- ~,'.' J • ~ .... " .. :::'.",: 4." ,. -:: ... :: ...... ~ -:>+ :.,:; ","";"~ ""~.':' '.} ": 

Inspection Checklist requirement of 3/4-inch diameter or larger 
,- .,,::': .• ~ ..... ~'. ,._:~. .'. _ 1,/ <: ~ .~): .. ' " .... . . .... ". ... -. '~ ::.' .:.:. ..I.. ;:... ~~ r_ • (~, J 

copper pipe. .. '" . " -::-- ,... .' ' ~ '~ ", ' 
, ,~. . .' '. . ... "" .. ' .... '", .. ' ~ .~ ' ... _ ".. ..... . '.' 

7. To protect the ra~epayers' investment, eligible TESI 'tank 
• " :~ -: •• ~_ -,- ., '",,' .. '_,' ~'. ~" ~.'~ : < •• .I •• : - ~ ~. _ ::r' ' .... ~;::- .... , I .... _ '~~ ':.1:: 

ins~allations must be covered by a CalSEAL l&bel.and a TESI service 
.' " .~. r .:' _,' ~;:.. • / ..., .:,; ~ .; :; A .. ' ~.: :', -:- ,P, .:. '::'.1 -., ".:.,.., ,. ~~ :... :.. ::. ~ ':~ ~ .. ~'- ~ '~ r 

contrac't described in Findings 18 and 19 • 
.. , ':-:": ... ,'., ",P. ~." /"':-':.' ... -'_._ ,.,:- ..... :",."_';. ~~.:: • ,,-: r •• ;-::'I~ ' .. ::::"." ~ : ,', .. ~'~ 

o R D E R -.---- - " - ", '" -... ,,, -~" 
.. _" .... ~ .. _. oJ ....... ,~ ...... '_ 

IT IS ORDERED that: 

1 • TESI tank installations are eligible for OII 42-reoates-
~~. ",'" ,. ,- ... \ .. ' ... ""~' ... , .. ~... _. ..... "... "-:"- .~ .. ' .. 
... ,.1- ~ '" .. ~ ...,. _. , ... r,"..... .' .' ... , ~ • .) _ ..... ".. J'..4......... '\I 

when installed in compliance with the preceding Conclusions 
• '4~" ."/:_.,.-: "~ , "::': •• , :"~', -"',' '._ ,> .~~~ ~'I" ''''' .... 

regardless of the date of installation. 
·-".,"~.:~:-,", .. ;::~:IC~ "'".,-:..:_ ..... ,~,r.: .... : :~:;_ ,;":.,' _ .. :'.:.. ~: 

,.-, ....... , 
......... - j 

-~';"6-
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2. Except as granced anc ?=ovicec he~ei~. TESl and its 

contractors shall adhe~e ~o all othe~ c~~=cn:ly effective 

require~ents set forth in D.92251, 92501, ane 92769 and s~bse~cen: 

orders in this p~oceedin8. 

This order is effec:ive 10 days from :oday. 
J!. "'." "t 9 ~,~S3 Date .. " - • a: Sa~ Fra~cisco. Cal~fornia. ---------------------

UOMRD M. GRLv.ES, JR. 
President 

PRISCILLA C. CREW 
DONAw V!.\L 

Commissioners 

Co~issio~cr Vic:or calve, 
~~~g neccss~rily absent, did 
!'\o: pa rt ic i~,t1l::e 
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FULL FIVe-YEAR WARRANTY 
0 •· .~ 

TESI ~KB~v~L STORAGE TANK 
Bi" 

Appendix A 

THERMAL E~ERGY STORAGE, INC. (TESI) 
10637 Ros~lle Street 
San Diego, C~ 9212l 

(6!9) 453-1395 

1. SCOPE OF COVERAGE 

This warran'ty applies to cl new TESI 'rhc::mal S-:.ora9~ Ta:ll: (t.he 
"Tank") purchased 'by a r~t.ail buy~= for usc on premises i~ 
California~ This warranty covers th~ Tacks as a whole incl~ding 
Tank st.ructure, heat exchanger and mani~olds, agitator and 
agitator control assembly, and t.herm~l st.orag~ ~~Qla. A~xiliary 

. .. .•. ..' t ~ d . ..... h' h h equlprnen~ specl.~c t.o sys~em ln cr_~c~ ~n equlpmcn~ vO W ~C. t. ~ 

t~nk is connected on installa~ion ~~e not covered. !t ex-:.e~es to 
t.he first retail buyer and t.o any sub~~u~nt own~r of the premises 
in which the Tank is installed. 

2. 

TEsr warrants the T~nk to b~ fr~c :rom detects in 
material aI'ld workrnanship or oth~r :tl.:\lfunction or £ailure too 
perform, under normal ~s~ ~nd service for five years from the d~te 0: sale (i~ installed by the ret~il buyer) or completion of 
initial installation (if ins~alled by a licensed contrac~or).· 

A. Repairs. If a defect in mat~rial, wor~~nsbip, or other 
malfunction or f~ilure t.o p~rform, including leaks or corrosion of 
the Tank, or aluminum he.J.t ~xchang~r compon~nts Chcrea:~er 
"defect") becomes evident witbi~ th~ !irst five years from date of 
sale (if installed by a retail buyer) or d~te of initial 
installation (i: installed by licensed contractor), the cost of 
all parts and labor, including tran~portation, to rectify the 
defect will be paid by TES!. 

!n such event, the durat.ion of ~hi$ warranty is extended 
while the compone~t or part is not functioning, commencing upon 
notification by the retail buyer. 

B. Refund or Replacement. If the Tank contains a eefect 
which cannot be rcpairee after a reasonable number of att~mpts to 
do so, you, the buyer, may elect ei-:.her a refund of its price or a 
replacement without char~e. A replacement may consis~ of a n~w 0= 
factory rebuilt compone~: or pa~t of at leas't the sa~ quality. A 
new warranty shall apply to any replaeemen~. 

'06:\7 ROSE:.:.£: S":'RE~. $A1II O/EGO. CA:.!c:'ORNIA 92121 • (e,l'l\ 450-':l~ • i'WX 9'o.~")28 
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3. CONDITIONS ANO EXCEPTIONS 

This warranty shall apply only when the solar storage tank and 
heat ~xchanqer is installed in accordance with local plumbinq and 
building codes, ordinances and regulations, the printed 
instructions provided with it and good industry practices. In 
addition, a temperature and pressure relief valve certified by the 
American Society of Mechanical Engineers must have been installed 
on the tank and a pressure relief valve certified by the American 
Society of Mechanical Engineers m~st have been installed on any 
closed loop which includes the heat exchangers. 

A. This warranty shall apply only when the Tank is used: 

1. at temperatures not exceeding the maximum setting of the 
solar control or laO degrees F. 

2. at fluid pressures not exceeding the working pressure 
shown on the Tank. 

3. with the heat exchanger filled with potable water, free to 
circulate at all times and with the heat exchanger free of 
damaging scale deposits. 

4. with the heat exchangers filled with an approved heat 
transfer fluid free to circulate at all times having a 
pH in the range of 6.$ through 10 and a reserve alkalinity 
providing satisfactory inhibitor protection. 

5. at a flow rate through the heat exchanger not exceeding 
30 g.p.m. 

6. in a non-corrosive and non-contaminated state atmosphere. 

7. in the United States, its territories or possessions, and 
Canada. 

4. WARRANT~ PERFORMANCE 

A. To Obtain Service. To obtain service on the Tank, notify 
TESI by telephone or letter, and TESI will provide, service, 
repair or replacement at the original installation site. To verify 
that your warranty is still in effect, you must furnish evidenee 
of the date of completion of installation. 

B. Provisions for Service. Service will Oe provided by TZSI's 
factory service organization or by one of TZSI's authorized 
service facilities during normAl working hours after you notify 
TESI giving identification of the equipment, date of completion of 
installation, and nature of the defect. For the location of the 
nearest authorized TESI service facility, call or write TESI 
Custo~r Service Department at l0637 Roselle Street, San Diego, CA 
92121 (6l9) 453-1395 
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s. WHAT IS NOT COVERED 

A. Exclusions. The above warranties do not apply to: 

1. Conditions resultinq from a defect in a component or 
par~ which is not part of the TESI Tank. 

2. INSTALLATION, MAINTENANCE, AND OSE OF TESI EQOIPMENT IS 
REGULATED AND GOVERNED BY THE 'rESI INSTALLATION MANUAL. 
THIS WARRANTY IS OF NO FORCE ~~O EFFECT IF DEVIATION IS MADE 
FROM MANUAL.. ANY DEVIATION FROM MA1'mAL MAY BE TAKEN ONLY 
BY TESI UPON INSPECTION ~~D ~~ITTEN INSTROC1'IONS FROM TESI 
ENGINEERING DEPARTMENT. 

3. Conditions resulting from failure to provide reasonable 
and necessary maintenance in accordance with TESI's 
Operating and Maintenance Instructions. 

4. Conditions resulting from any misuse, abuse, negligence, 
accident or alteration. 

5. Normal fading and minor deterioration of exterior surfaces 
resulting from exposure to the elements, except conditions 
that do or will affect performance .. 

B. Limitation on Exclusion from Coverage. Conditions that may 
Occur in the normal operation of the Tank shall not be 
evoked oy TESI to reduce or defeat the coverage of this 
warranty. 

6. OTHER RIGHTS AND R~~DIES 

A. Consequential and Incidental Damages. TESI shall not be 
liable for consequential damages (such as damage to your home, 
loss of time, ineonvenience or loss of use of the produet) or 
any incidental expenses resulting from any breaeh of express 
warranties; exeept that 1'ESI will cover (A) consequential 
damages to the system in whieh the improperly functioning 
component is installed, and (2) incidental expenses incurred 
to repair or replace, as necessary any component or part in-
jured as a result of such breach. This warranty gives you 
specific rights to consequential and incidental damages, and 
you may also have other rights which vary from state to state. 

B. No Other Express Warranties. Onless otherwise explicitly 
agreed in writing, it is ~nderstood that these are the only 
written warranties given by TESI and 'rESI neither assumes nor 
authorizes anyone to assume for it any other obligations or 
liability in conneetion with the Tank. 
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c. Implied warranties. This warranty gives you specific legal 
rights, and you may also have other rights whieh vary from 
state to state, including, in California, implied warranties 
of merchantabilty and, in certain instances, of fitness for 
a particular purpose. There are no other warranties, express 
or implied. 

D. Right to Arbitration. Any dispute between the buyer and TESI 
pertaining to this warranty may, at the option of the buyer, 
be resolved by arbitration in california according to the 
rules of the American Arbitration Association. 

E. Right to Indemnity. TESI will fully indemnify a licensed 
contractor who installs the Tank and gives a written warranty 
as required by the California SOlar tax credit regulations, in 
~he amount of any liability to the buyer under sueh warranty 
for a ~reach that is also a breach of the manufacturer's 
warranty to the buyer. 

7. ENDORSEMENT 

The TESI Storage Tank, and accompanying warranty, complies 
with the tax credit regulations of the California Energy 
Commission. 

11. This warranty gives you specific legal rights, and you may 
also have other rights which vary from state to state. Fill in 
the following for your own reference. Keep it. Registration is 
not a condition of warranty. The model and serial number are 
found on the tank's rating plate. 
Model NO. ___________ Serial NO. ____________ Oate Installed. __________ __ 
Dealer's Name __________________________________________________ ___ 

Dealer's Address, ________________________________________________ __ 

City and State ________________________________ Zip ____________ __ 

KEEP THIS WARRANTY AND MANUAL POSTED ADJACENT TO TaE TANK FOR 
FUTURE REFERENCE WHENEVER MAI~TENANCE, ADJUSTMENT OR SERVICE IS 

REQUIRED. 
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