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BEFORE !'HE PTJB:LI c· UTILITIES. COMMISSION OF THE 'STAXE:'OFCALIFORN1A' ' 

Application of $unmaster 
Corporation for eligib:i.li1:y to 
participate i.n the Demonstration 
Utility Solar Financing Program 
of OII42 DecisionS. 92251,92501 
and 92769.:' 
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Application 609'38 ' ,.' 
(Filed September '25 •. 198:1),',' 

: 

OP I N. I ON 

Branch (Eel)) ~ Allied Energy Systems, Inc~reciuested~on beb.~lf~f ," 
C," 'I. 

Sunmaster cOrporation' (Sunmaster), eligibility to:' p~u:'tictpate" in: ' 
r •••• 

" , 

the Demonstration Utility Solar Financing Program'. 01142,' ofD ... 9225l; 
'. ''' .. 

92501. and 92769, for its evacuated' tube coJ:l~ctor solar hot ,'water " 

and, heating system$. By letter dated' September 22.' 1981, from:' , ' 
. r"" 

"" , . 
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Sunmaster to the ECB~ Allied Energy Systems, Inc. was:con£lrmed<a;s",: ' 

Sunmaster's corporate' agent for the State of' Californ1a:~, 'As used 

herein~ Sunmaster refers to Sunmaster Corporation. or its dealers .. ,' 

Sunmaster'$ Position 

Sunmaster contends that the sizing requirements-for its 

evacuated tube non tracking collectors should be' 4';..3 square' feet of 

collector per 10 gallons of heated· water needed.. Sunmaster" s 

evacuated tube panels 'are each 14,square feet. 

Sunmaster's solar sys'Cemsareequipped with,dra1nback 

freeze protection. Also, Sunmas.'Cer's solar systems have. tempera-
. . .' ", 

ture control devices which it contends act as: time, clocks. The 
, . 

systems meet: California Energy Commission tax credlt.warranty. 

requirements. 

BCE Position 

The Commission Opposes the use of undersized ornoncerti-.'· 

fied solar. water heating. systems ,because :,they may not produce 

enough energy savings for their users or for ratepayers' .11 How-: 

ever, EC:S staff recognizes that the performance of n~nconventional 

systems may be estimated when some'data :La.. available, such as tha'C 

provided by Sunmaster and discussed below. 

ECB is persuaded by Sunmaster's applicati0D:-,that itssY8-< 

tems have the potential for meeting the progr~ per£ormance~ri~ 
. . 

'. ' 

terion. Eowever, ECB proposes that Sunmas.te:~'''sunits' be·monitored. 
" .. 

' .. 

1/ D.92251 ,.p .. 45, paragraph 3. 
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Each" installation must yield 60% net energy'savingsestablished'by 

a rigorous monitoring program in randomly selected· .1ns:tallations .. ' 
. , .. " . ,," 

!he installations-selected will 'be at:: the sole, 'd1screti'on",of:th~ , 

ECB. 

Discussion 

! I" 

,1' , 

" 

Solar domestic wat~r heating 'systems monitored' in .call';"· ' 

fornia to da.te have often yielded' solar fractions wellunder60%~,"., . 
. . " 

These units appear to be too-small to· produce .worthwhilesavings' 

for their users or for ratepayers. Additional collectors ora' 
" \., , 

larger storage tank for solar heated wate'r WOUld. likety. improve, the 

performance of these systems • 

The Commission in D •. 92251 specifically directed staff to " 

evaluate uIider a monitoring program ·"the extent' to which" solar 

water heating can be relied upon ·to' provide ad ectuateand reli~ble 

supplies of energy"'..!.! The . Commissioll' then' adopted::' in','D.92501 a 

checklist of standards to assure; the quality,. safety,. and.proper 

sizing of solar systems in its d~~onstratio~ program •. "Th~ CO~l'S­
slon has revised this checklist,in subsequent decisions: b&~~d'~n 

I , , • • 

the expertise of many persons knowledgeable in Solar"te~hri.~.~~gy"· .. ' 

The eheeklis.t requires that a system be' si2:e~to <r1.s.Place·60.~~'o:f.' 

conventional energy. The Commission recognized· that.its,sizing:" 

methodology is applicable on1yto flat plate'systems andd:trected, 

1.1 D.92251. p.2. paragraph 3. .., I 
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~ ", . 
. , " 

, " ~ -

the tCB t~ approve alternate sizing guidelines for, nonflat·· plate 

systems' on a case-by-case basis. It also ·dlrected"theECato.:grant .... 

exemptions to the quality and safety standards-only i:fsuch 

exemptions i':.1 no way decreases system quality orsa:fety~ 

Sunmaster Concentrator Efficiency 

Sunmaster h..a.s provided performance data for its concen­

trating. collector compiled by DSET~· a certified',sc>lar, eq,uipment '. , 

testing organization. The.data reflect anefficien~y,better than: a' 
. . , 

. .' ," '. ", 

flat plate above medium temperatures, offset 'by lower than flat< 
" '.,' ' 

plate efficiency at low temperatures,.. in part because the'SUnmaster 

collector has a lower area for heat . losses than a flat~p'l'ate,' 
. . ',,, 

collector. The Sunmaster collector will haverelativelygreat'~r 
. , ' 

efficiency during the s.ummer thana. flatplaee' collector; .. however;, , 

usable solar energy in summer is limi1:ed by demand', not· by '. system , 

performance. 

Conversely, the Sunmaster collector will have:relat:ively ...... , 
. ,'. "" ' .. ~ .. ' 

less efficiency during the wi.nter than a flat plate co·llectoi, when 

the usable solar energy is limited by system, size and:: perf~nce.'· 

Thus the fixed concentrating S~aster collector in low' to~ med:ium. ' 
, . .'.... .,," . 

temperature domestic water heating applications may. d'eliver :less' ' . . , 

usable solar energy thanmos.t· flat plate eollectors~' ':. 

".'. .\ . 
. " 
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", •... 

Threshold Losses 

l'ypical flat plate systems rely on the, effect of solar, 

radiation in raising thetemperature'of the,collector'to, a'mini-

mum value - an ability which decreases when amb-ientair tempera­

tures are low ~ again because of. heat losses.. ,TheSunmaster system,. 

however. collects solar energy whenever, solarradiatiou"'i eself 

reaches a minimum'intensity. 
, ., 1-

I 'j ~ • 

is lost whenever it is too weak to trigger the:. Circulation 'pump- ' 
• /. I ' '. " .,'>-, 

'Ihus~ the Sunmaster collector with less mass,. ,fewerlos:ses,. ,and:~ " 

more "on" time would perform better in,' for'examp,le,." ,a,cold" climate: 
,I , " 

space heating application than would a. flat plat~ collector. 'A'net 
< 

advantage in a California climate water' heati-ng:a.pplicat:ion,'ha:s ,:no't ' 
. . ,. ' '. 

,",' '. ,.,,0'-

been established. Sunmastet~ d'id not quant:ifythreshoJ:d:,'los:s.es":, 

Incident Angle, Modifier ' 
, ' , 

Because Sunmaster concentrating c~llectors. ,focuS-the' " 
" ~~ : , 

incident radiation from a direct beam to achie"e. maximum·" perform­

ance,. their output falls ,off. more ,rapidly t~~~ 'doeS., the' 6utputo,f ' 

flat plate collectors when radiation, devi,atesfrom:the' perPendlcu-,' 
, . ',. 

lar. Sunmaster provided performan'ce: data to' quantify : this effect,. ,; 

in addition to the efficiency data discussed·8:b~ve-. 

A comparison of th.e 'annual average energy collection was 
, " 

made in the case of a similar concentrator by evaluating,,:Cts 1n61-

dent angle modifier eqUation for a. similar,con~entratorw1th ,the 
,I " " 

" ' 

-~ 
. ,,} , 

'. " 

.... '. , 
" 
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equatiou for a typical flat plate collector.:,Since the 

concentrating collector wasf1xed .. not traekitig,.lts daily inte;" 

grated outpu.t :was about three-quarters that, of,theflat p-late. 

collector. 

We will require comparable sizing,for'allfixed,concen­

trating systems, since EC:S staff do not have the resources ,to' 

evaluate all performance claims' independently. W~interpret:our, 

role to be that of assuring,. in the face of uncertcdnty .. that " 
. . 

, I ,', 

minimum energy savings are provided 'by systems-we, find,'eligible .. ~,' 

Thus we will rely on conservative judgments .. to be,refinedwith" 
"". . 

',' , 

monitoring. data as those data becomes'available.' 

• EC~ Monitoring 

• 

ECB:evaluationsof Sunmaster equipment will be 'based. on' 

the monitoring objectives set 'forth below: 

a. The system m\.~stbe large enough to provide at least 
60% of the normalized metered usage of convention a! 
energy for water heating including: adj.ustxnents'for 
pumping and freeze protection. ' , 

b. The monitoring sys.tem testing shall be carried" ,out 
in households which have been determined by the ECB: 
to have used 300 therms of natural gas ,per year ,(or 
a comparable amount of electricity)' for water. ,. 
heating. 

c .. , In households. where less than 30'0· therms per year, or 
eq,uivalent is used~ Sunmaster sys.tems. will. be,:eligi­
ble for the program provided the; solar contribution 
is. at leas.t: 60%.. ' 

,.-:'. '. 
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The Eel). has established its' method~' for monitoring of 

eight systems to include choosing as:a minimtlUt,fourat ~audoi:n'in 

the warmer climate areas and four at rand.om' in the co-lder"c11mate 

areas. Two systems in each climate area shall:be served' with 

natural gas and two with electric backup_ 
, , , 

Sunmaster will participate ina system monitoring: program'~ , 
", ,.' .. ' .\.... . 

lasting a minimum of nine months with. interim- reviews' .. , "Af1:ersiX"~ 

month.s of monitoring" if any of the' eight solar systems ·1$ not d'is­

placing 60% of conventional use (according to data, extrapolated' 
.. ' . \ .' 

over twelve months) ~ then the ECB staff will diseuss these;,resttlts 

with Sunmaster and allow' Sunmaster to ~eeommend the 'upirad~l'lg:()f:'> 
.~ . " ' 

a.ll future similarly situated" instal,lationstoavoid di~qUali£1ca~'," 

tion from the program. 

Sunmaster systems will be monitored as, -,follows: " One 

~lectricmeter will be used to. monitor parasitic energy'use bY-the 
" ' 

solar system and the second' electric meter will be used': ,:1:0 'measure, 

electric backup energy requirements. ''!he, same'monito:ring,:equipment 
, " 

will oe used to establish actual electrical conventional'hot waeer, ' - " 

heating energy consumption. 
" , 

A 60% net'savings. over ,. the','aetual 
',', . 

measured consumption:;' will be· reCLuired':of,solar systems"for:', Oj~i42' ' 

compliance .. 
, . ', .. 

On natural gas backup systems: a gas flowmeterw111'be . . . '" 
: . . 

used for measurement of oat ural gas ba.ckup: fuel use'. Oth"ermeter-
, , 

, ' 

ing will be the same as for the electric ba.ckup. systems'..; 
". ' c 

"", " . 

". , 
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On natural gas, backup systems ,each k1lowatt,':hourof 

electricity used for'system pumping andcontrotwill,bea~ded,to< 

the system auxiliary backup usage';:: in' a manner <:onsistent"Wi'th:t~t' 
. , ,! ,:' ,," .' " '. , , 

adopted for all other systems bei';Q& monitored under tht~progratlt.· ' , 
" ,.. .. " 

EC~ is satisified that Sunmaster has. provided reasonable, ... ', ' 
. " 

supporting data to pro<:eed' as apartie1pant'in the Demonstration 

Solar Financing Program based on the condlt1on~ set· forth'bel~w~ 

The conditions for eligibility must be met;~hether: bYSunmaster or 

by its dealers" installers" or o,thers. 

Until the results of this monitoring, program,establ:tsh 

other'W'ise~ the minimum sizing eriteriaare as follows:· 

Number of Area (ft2) 
Bedrooms . of Collector' 

Numb'er of',' 
Panels ' 

Solar Storage' 
(Galtons:)' 

1-2 
S 
4 
S. 

42 
56 
84-

. 9'S:,~ 

"s: ' 
4 
6: 
7: 

. , 

A. Sunmaster retains the' right to, ask . for: modi- . 
fications of the above requirements:pendin8~ 
system monitoring results. , 

B. Sunmaster will recommend that back-up- water 
heaters remain ins.talled when solar storage, . 
tanks are added. 

C. Sunmaster will provide instructions to eus-· 
tomers to turn off. pilot lights on gas water 
heaters during s~mermonths. 

D. Sunm.a.ster will provide.instruetionsto.cus­
tomers to turn off the auxiliaryele'ctr;ie 
backup duriugsummer months • 

-8-
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E. Sunmaster will recommend the insta.llationof· 
time clocks. on all. systems that use el'ectricity 
as aux.iliary backup..' 

F. For the eval~tion of., o'O.s1 teh~t, water heating 
conventional performance .. Sunmaster retains. the. 
right to request monitoring results of base 
energy use not to exceed' one month at a time,.. 
including the option to do· this in different· 
seasons. . 

G. Sunmaster retains the right to request adjust­
ment of system performance results· if. needed.' .tOo 
account for deviations from: 

1) Expected temperature and insolation' 
levels (unusual climate).. and" 

2) Expected water consumption during" 
the monitoring·period. 

R. Except for the relief .(exemptions) set forth 
Sunmaster and its contractors will be'expected 
to adhere to· all other eurrentlye£fective in­
stallation requirements set forth ,in D. 92251,'. 
92501 and 92769 and' subsequent deeis:t'ous..: 

Ie,' • 

Sunmaster will meet the minimum< quality· and, sizing., 

criteria as contained in D.92551 .. 92501,. and:' 92759'exeept as 

specified in the following paragraph •. 

Sunmaster will not install ,a.s part of this program any 

sys.tems serving one- and two~bedroom' homes with; less·th4n. 3 collec- ' 

tors (a total of 42' square feet) and' 66 gallous/ ofseorage.. For 

three-bedroom homes S~aster sb~ll install no,: ·less. than foUr. 

collectors (56 square feet) andaZ gallons 'of:,storage~ fo~four-' 

bedroom' homes no less' than 6 collectors (84.squax:efeet),"and:,8:Z:'· 

...... 

-9-
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gallons of s1:orage, and for five~bedroom homes' Su~s,te1:' sh.a:11 " 

install no less than 7 collectors (9'S. square, "feet) and, l20gal.lons, , '. 

of storage. 

Any reference to ,this'; decision' in correspondence , market­

ing literature, or media adverti~,in:g: shall also co~taln·t:he>,'full ,., ' 

text of ,this Disclaimer of Product Endorsement. 

"California Pu~l.ie' Ut:ilities, Commission, in no, 
way endorses, recommends, or warrants the "dura ... , 
bility, suitability, reliabi1it:y, or the short­
or long-term energy savings: performance of' ,this: 
system fordomestic water heating. or any 'other 
application." 

While this d'iselaimer is applicable ,to, any "system . under,' , 

our demonstration program, it is 11Ilportant ,to.' s,et:itout: he're' 

because of the exemption being. requested ":by Sunmaster, • so·~h.a.e" ' 
, ','. , .' '.' 

any doubts of whether or not this' order, wouldc~nstituteanimplied 

endorsement are removed. We, agree with EC:s.'s posit'ion', and the 

agreement it has. reached with Sunmaster as setout' above'~ 
. . ' 

ECB recommends. the application be granted' eX parte. We 

believe that public hearings ,would serve· no usefur.p~rpose~ 

Fin~in& 

Properly sized, Sunmaster systems may' rea.sonablYb~. 

expect:ed to supply 60% net energy savings over nonsolar'consumption 

as previously discussed. Additionally, instal1~tions: of ,Sunmaster' 

systems should be monitored' to-ensure 'a 60%' nets&V'!ngs., ' 
"," ." 

.' 

. '." 

"'. ,,'" 

" ~ , 
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. . .' .' 

; Conclusions 

1.. The request for eligibility by Sunmas.ter: i$reasona~le' 

and should be granted subject to the agreements between·Eel> and 

Sunmaster as previously discussed. 

2. The following order should be effeetive'thed'ate of" 

signature in order to a.llow Sumnaster to participate in the solar 

financing program at the earliest time. 

0: R DE R 
~--~.-

IT IS ORDERED that: 

,. Sunmaster Corporation '(Sunmas,ter) is granted,'eligi1>i11ty, 

for its evacuated tube collector solar' hot waterand,heating' 

systems. 

2. 
. - '., .,,' ',I," 

master's full acceptance and complian'cewith, the requirements.:·spec-· 

ified by the ECB including the Disclaimer' of Product:' Endorsement~, 
, I'· 

', .. " 

, . 
<, .:, .'. 

, . 
. " . 

. ", 
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/ 
S. Excep.t: as granted and, provided, Sunmaster and'it:S:" 

contractors shall adhere' to all. other' currently effective~· , 
. . . .' 

"7 
" . :' ' , , ' ' 

installatiodre<tuirements set forth 'in D' .. 92251 ~ 9:2501, and~92769. 
r " v ...... . .' , 

T:his ord~r is effective today. ' ' 

f~O" Dated ___ v __ 3_1_9S1~' _. _', at San Francisco, ,California. 

'. 

·'r .' 

. " 
, • '. ~ I 
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