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Dec¢ision 82 08 01 AUG 1 8 1982

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STAIE OF CALIFORNIAf

Application of Entropy Limicted )

for exemption from certain check- ) Application 82-01-03
list requirements of Deeision ) (Filed Januvary 5, 1982):
Nos. 92251, 92501 and 92769. %

OPINION ON SOLAR WATER HEATER ELIGIBILITY

Entropy Limited (Entropy) is a manufacturer of domesti¢'f}
solar water heating systems which it markets under the names
Sunpump and Suncyele. The system is an atypical systew which is
not currently eligible for rebates under the Commission's OIX 42
program. Eantropy requests that the Commission find the Sx;u'q:umpj
system eligible. Entropy also requests exemption from items S; 6,
13, 17, 20, 23, and 29 of the Commission's checklist requirementsfi
arguing that such requirements are unnecessary or inappropriate fq:r
its particular system. Entropy also proposes methods to»detérminéi."
minipum sizing IZor its system to be eligible for rebates or loans."
In this decision, the Commission finds Entropy's Sunpump _"
systems eligible under specified circumstances. The Commission
grants Entropy exemption from checklist items 5, 17, 20, and 23,

and partial exemption from item 13. The Commission denies Entxopy
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exemption from items 6 and 29 and establishes an additional
requirement regarding insulation. Finally, this decision sets

forth sizing criteria for Entropy's systems.
y y

Applicant's Background

Entropy has manufactured essentially the same solar water- -~

heater in Boulder, Colorado since the mid-1970's. Although"moéﬁil,
Entropy svstems have becn sold in Colorado, sowe have beén
installed in the New England states since Entropy participated

in 2 U.S. Deparcment of Energy solar water heater demonstra:icﬁ .1;
there. Others are located in the Southwestern states and,most‘ |

recently in Southern Californmia.

Entropy systems use two or more of its one~square meter '

(11 sq. £t.), slightly concentrating collectors. Only about
seven gallons per day of water is needed per collector for normalf
heat transfer. Little water is needed not because the colléétorgié".
small but because the wacer is actually boiled, concentrating chéfJ
collected emergy into steam (at atmospheric pressure). | | )
The steam ¢xpands by its own pressure,\chroughjthe
piping, to the heat exchanger provided with these collectors. Thci
stean's heat is transferred through this heat exchanger to‘thg-

potable water being heated. The corndensed steam water is usuvally
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recycled by a pump from the heat exchanger back to the colleétors,anj?: 

Any heat transier water evaporating rrom the system is
automatically made up with water from the city mains inlet lime. =

This design has features of both open loop and closed

loop systems. City mains water is used in the collectors, yet';hel"""

water recireulates. At the same time, che recireulation lobp~i§f"‘
open to the atmosphere. This unique combination has cauSed‘soméf"
misunderstandings about the applicability of several items on the

OIT 42 Iastallation Checklist. An Entropy system that would be-

eligible for the OII 42 programs is shown in Appendix A.

Prograr Background

On September 16, 1980, we issued Decision_(D;)'92251

establishing demonstration solar financing programs for Pacific = | /.

Gas and Electric Company, San Diego Gas & Electric Combany,
Southern Califormia Edison Company, and Southern California Gas“vfh

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

December 5, 1980, and D.92769, March 3, 1981. In thcsefdécisiongggif‘

we specified a checklist of requirements for domestic solar~wateiﬁffﬁ

heaters. Solar water heaters must meet all sizing and checklist '~
requirements to be cligible for the solar financing'program'

effective March 1, 1987.
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By its letter to the Executive Director on December 17, ' -

1981, and its application which was docketed as Appiication 82{QT;63‘
on Januvary 5, 1982, Entropy Limited (Entropy) requested |
eligibility and cerzain exemptions from the checklist requirements
established by D.92251, 92501, and 92769. |
Entropy requests cligibilicy for systems sized by its‘fi 
own method, believing that no recognized method appeared |
applicable. The following exemptions are also requested from tﬁé J

current Post-Installation Inspection Checklist which became

effective June 22, 1981. In the following scctions, each Checklist

Item is listed along with Entropy's argument for an exemption'and"ﬁ ‘
the Energy Conservation Branch (ECE) position. Discussion of

sizing and other issues starts on Page 13.

Closed Loop Fluid Sampling Valve

Item 5. "On a closed loop system, has a sampling
or drain valve been provided in the
collector loop?"
The intent of this item is to allow routine monitoring of the
quality of recirculating ("closed loop") heat transfer fluid,fw'h'
and to allow it to be changed if necessary. The means of

draining the system is actuwally covered by Iltem 4.
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Entropy's rationale zor cxemption:

"A drain valve iz not required in the c¢collector -

loop ¢f an clectric powered system. The water .

bypass line provides that function: any

excess water supplied to the collector is

avtomatically drained back to the holding tank.”

Entropy's rationale does not address the the intent of]_f
Item 5. The holding tank lid in Entropy systemS'provideg'thé
necessary access for sampling fluid qualicy using a small éqp or
scoop. Therefore no sampling valve is necded. Assuming such a
valve is not supplied, utilitzy inspectors should make certain that
Item & is satisfied so that draining can be accomplished whenever

-

desired. Itex 4 is discussed on Page 12.

Valving for Independent Operation

Item 6. "Has provision been made to permit
independent operation of conventional
back-up systems; and in the case of
single family gas back-up systems, has
valving been provided to cnadble both
solar and conventional systems to
operate independently?”

The intent of this itenm is to improve reliability and to separate

water stored at different temperature levels to improve system
collection efficiency.
Entropy's rationale for exemption:

The Sunpump domestic hot water systems may be
attached directly to clectric, oil, or gas
back-up tanks, and no valving is required.

In all cases the solar and conventional systems
may operate together, or independently, with

no manual or controller valving required.”

-5-
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Entropy's rationale does not address the intent of

-

Izem 6. Separate solar storage tanks, or properly designed singler ™ -~

tanks combining both solar and auxiliary heated storage, have'bee@f L

(R

widely used in the utility programs to improve collection

efficiency.

In Entropy systems, separate storage would not improve”%,'
efficiency, because all steam condenses, even when the water is '
already hot. But there are still two recasons why valving is

needed.,

A bypass valve (one 4-port or three 2-port) is requirédf¥7”v

at the auxiliary (backup) tank for gas backup single fanily éyéteﬁg”'“'
to improve standby efficiency, because such tanks are poorly H
insulated intermally. During summertime solar-only 0peration,
solar heat would be lost via convection up the ¢central flue Qf the
gas backup tank if solar heated water were to flow through the
tank, on its way Ifrom the solar storage tank to the fixcures.
A bypass valve for ecfficiency is not required at an )
electric backup tank, beczuse such tanks have no internal flue and .
are generally well-insulated. |
Bypass wvalving at the solar storage tank is also requii%ﬁjr
for reliability in both gas and clectric backup two-tank (solar“'? |
plus backup) systems. On clectric one-tank systems, or stratified; 
solar-plus-backup one-tank systems, simple shutoff valves at theff‘?

solar piping connections are adequate. In case of a pressure

-6-
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leak in the retrofit solar system, the system may be completély;]ﬂgk

isolated for repairs while the backup prevides all hot_watér fof*f”hl
the dwelling, through the original plumbing as it did befqrc théf
solar system was acdded. ‘
Multi-family systems have a variety of backup methodsgﬁﬁf»;
Bypass valving to satisfy the reliability criterion abqve muscﬁ §ff’{: o
always be provided. '
Thus, while we recognize that Encropy collectors do7;“ -
not improve in collection effﬁcxeﬂcy due to this requlrcment we '
believe that overall system cfficiency, as well as rel;abxxxty, are.
improved by the valving arrangements described and no\exceptzony

appears justified.

Piping Diameter

Item 13. "Is plumdbiag 3/4 inch type M copper or
bettex?”

The intent of this item is to prevent the flow restrictions whlch;f"” ‘
develop after a few years in hot water piping, espeelally at

connections, due to hard water deposits or corrosion inside the .

pivpe.
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Entropy's rationale for exemption:
"The Sunpump system water supply and water
bypass lines require only 1/2" lines, with
a 1/4" section for flow meter conneetions.
Typical flow rates through these lines are
on the order of 1 to 2 G.P.H.; maximum

flow rate for very large systems would be
9 G.P.H."

Entropy's rationale is appropriacé- Typical heat
transfer liquid flow rates for conventional systems with
circulating pumps are about 100 gallons per hour (G.P.H.).
Entropy offers an optional trickle flow pump (an intermitcent _(Ji~
"jet” pump) which reduces the flow rate to less than 10% of this“ '
amount per collector. But reducing pipe diameter from 3/4_inch\£65w 
1/2 inch only reduces the area for fluid flow couaaz of che'3/4 o
inch pipe area. Therefore use of 1/2 inch pipe is justifiéd, '
but on the collector supply water and bypass piping only. This3f'

pipe size reduction is not justified at all in systems using a

conventional, high-flow rate cirevlating pump. ALl other piping

must be 3/4 inch copper, except the makeup water line and flow

meter connections.

- Temperature and Pressure Relief Valves

tem 17. "Are temperature and pressure relief
valves installed on the system in the
proper places?

(On pressurized systems, this is on
the tank. On closed loop systems; it
is on the tank and on the collector
loop.)"
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The intent tem is to prevent an explosion hazard ‘rom‘w
developing betwecen closed valves due to overheating of any fluid
chat might bdbe contained.
Entropy's raticnale for excmption:
"The Sunpump closed loop systems (gravity and
elechr‘c powered) require no pressure relief
alves in the collector loop since the
col ectors are always directly vented to the
tmosphere througn the atmOSpherxc vent at
the systeu heat exchanger.”
Entropy's rationale is appropriate. Ent rovy "closed
loop" systems actually contain a short vertical sectlon of 1/2-1nch

vipe as 2 vent which is open to atmosphere. It is 1ocated in the*'~ '

collector bypass line and is needed to accommodate the large da;ly”'“

.4\w

temperature variation in the heat transfer circuit. That lS the i3

"closed" loop is not really closed at all, and cannot be by xntent

e
Wt "w

or accicdently, when the system is installed according to .he

manufacturer's directions. Therefore, utilicty lﬂspQCtors need onlyf

check for the presence of the open 1/2 inch pipe vent, in place of

a conventional presgsure relief valve. A pressure and hemperauurely”‘ o

relief valve is unnecessary, and the requested excmption from

Item 17 is justified.
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Vacuum Relief Valves

Iten 20. "In drain-down systems, has a vacuum
relief valve been installed in the

system? (Not applicable to closed "
loop systems with ¢xpansion tanks.)
The intent of this item is £o assure reliable freeze protection.

In most drain-down systems, a vacuum will hold water in the lines
unless air (atmospheric pressure) can reach the uppermost part of -

the piping when the pump is surned off. The vacuum relief valve'

lets alr into the piping. (Entropy must address this item because

its systems are not "closed loop with expansion tank".)
y P

Entropy's rarnionale:

. "The Sunpump closed loop systems require no
vacuum relief valves since the water feed

and bypass lines are directly vented to the
ataospheric vent (same vemt as #17)."

Entropy's rationale is appropriate. The 1/2 inch open
pipe vent for pressure relief also serves to relieve vacuum and to

perzit immediate drain down when the pump stops. No vacuum

relief valve is necessary.

Expansion Tank

Item 23. "Eas the expansion tank been located on
the suction side of the pump?"”
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.

This item applics to truc closed loop systems, which may build up?,~‘5; ﬂ

internal pressure when hot. It does not apply to Entropy'systemé, "

because the reeirculation loop is vented to atmosphere. Entropy#h? .

referred to another type of tamk in its rationmale. 4
Entropy's rationzle for exemption:

"The jet puwmps sometimes used with the Sunpump
electric powered systems use an expansion
tank on the pressure side of the pump. In
this application the cxpansion tank is used
as a pressure ballast tank in the same manner
that it is typically used to provide a
pressurized water supply to a residence using
water supplied from a well. In the solar
system application it is used to provide the
small quantity of water required by the
Sunpump collectors with minimum use of
electrical power and minimum running time
on the pump.”

Sntropy's rationale does not address the intent o£“ , .
Item 23. The "expansion tank” in Entropy’'s system is functibnallyﬂjjf 5
an accumulator or fluid spring to Lift water to the collectors. .
Relocating it for any reason would defeat its purpose in the |

Entropy system. Item 23 is not applicadble to Entropy.

System Operation Indicator

Item 29, "lIs a device which indicates that
the system is operating installed?"

The intent of this item is to indicate whether water is being - .

heated.
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Entropy’'s rationale for exemption:

"Sunpump systens are frequently lnstalled

to operate in a passive mode requiring no
electrical power, or, in the case of
eleetrically oowc-ed systems, Co operate
with an absolucte minimum of parasitie

power. For that reason and because there
are typically no moving parts in the system,
operating indicators or pump power indicators
are available as optioms or to meet any
special system requirements.”

System operation means leating water. That may be
indicated by a thermometer in a solar hot water pipe before ther

backup tank. In the case of 2 one-tank systen, two thermomete*s

should be provided - ome each on the inlet and outletrwater lxnesvw‘\“'”

connecting the heat exchanger to the conventional water

tank ~ to permit comparison of temperatures. Lights or: ‘1om meterS'

would show only that something is moving. No exempzionf‘rom 1;{5} ””

Item 29 is justified.

Flushing and Draining

Item 4. "Has a method f£or £lushing and
draining the system been installed,

unless prohibited by manufacturer’s
specifications?"

This item is related to Item 5 discussed on page 4. The Lntent o‘ I'QV;

this item is to simplify the restoration of the system's or*gznal

performance, after the passage of time has degraded the heac
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transfer fluid and inner surfaces. It is especially imboftant tdﬁa
be able to do so in Entropy's systems, because they use untreated B
tap water as a boiling heat transfer fluid.

Entropy recoummends silicone caulk be used to re-seal‘th§; ”'
pinned plugs in che ends of its collectors cach time they are
removed for cleaning. Caulking must be used, and no other tyﬁe is
said to Se suitabie because of the high collector temperature. Tné‘
ECB believes this feature is impractical for a 20-year service j¥ ;

ife, and recommends that standard dbrass 2-inch threadcd'ﬁipe plﬁég
fittings with serew plugs be used for this purpose instead of e
the pinned and cauviked plugs now used.

Similar fittings, or hose bibs, should be installcd\ing_ 
the recirculation loop piping or holding ctark, to permit the watérﬁ'j;
to be completely changed periodically, in compliance thh Itenm 4

Because system performance is degraded only xndxreculy by

non-compliance with this item, it need not be retroactive to .

systems already installed.

Sizing and Other lssues

The process of solar cnergy transfer from the colleccors

to the storage tank in the Entropy system differs in two meor:antfﬁﬂiwf'

respects from most of the systems cligible under the OIL 42

program.
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Heat Transfer Water Quality

The heat transfer fluid in Entropy systems changes from a "

liquid to a vapor and back again during operation. That 15, the_l;
water in the collector first absorbs cnough energy to raise its:
temperature to the boiling point. It continues absorblng‘solar
energy in the collector, while changing to steam, until aboﬁ:,se&eﬁr‘
times as much energy has been absorbed as was needed to T isé the--;
water to the boiling point in the first place. Thc steaw- thh thxs
highly concentrated energy flows of its own presqure (only about
0.5 psi), either up or down, to the heat exchanger, whxch 1s
normally mounted on the side of the solar storage tank. There the

solar ecacrgy is given up by the steam as it condenses’ back co

water, thus transferxing the heat at this point inco che potable”"‘“

Any particulates, dissolved minerals or other xmpurxtles“’“

, h

et

collectors, and scale does form in Entropy collectors at normal“

o w

operating temperatures of around 200 degrces F. In most parts3ofg

charge of tap water docs not noticeably degrade performance.J‘Ihe

scale is softr, like that in a household tcakettle, and Entropy

L _‘«. -

states that it may be flushed with a garden hose. Further, Entropyv
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notes that only about one pint of water per collector per year’is? S

lost to evaporation through the 1/2 inch vent, and is replaced
with more tap water, through the automatic make-up device. There-'
fore, Entropy believes that £lushing at short intervals is nq:
normally necessary. .
Enough scale may accumulate to reduce system efficieﬁcy;'i
however, if the local water is hard (containing significant
amounts of dissolved minerals), and eﬂoeczally if leaks develop Ln‘
the system causing excessive amounts of make-up water to be
introduced. Also, maintenance by flushing would be more dxffxcult
if stagnation conditions were to cause the soft scale o harden,’
Eatropy reports that its systems have been in place for
up to six years in lolorado, the New England states and the |
Southwest. No water quality problems arc unresolved. The method

used in Southern California, to remove the clay particulates

commornly found, is the usc of a water filter, now supplied with = .

Entropy systems sold there.

Considering again the 0II 42 program assumptién of 20‘.
years of energy savings from cach installed solar water heater
the ECB staff recommends that one of che conditions for OII 42
eligibility be that Encropy dealers and do-it-yourself instal;gr§f 
must certify that only distilled or deionized water was used for

the initial charge in cthe heat transfer loop.
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|
v

Yoreover, if the accumulation of water impurities in the ™ .

. " . ‘
system causes a measurable loss of system efficiency, we interpret

Entropy's standard 5-year warranty to specifically covér‘iescbr%—”
tion of performance by servicing for removal of these dépoéi:s éff‘
no charge to the customer. Entropy should also modify"tgé éyétém?"
at the same time to permit the owner to avoid similar pfbblgmg‘jT 2l
during the remainder of the 20~-ycar life, under the local waﬁe:ﬁ: 
conditions which degraded the initial performance during the‘f;ﬁs;‘f

five years.

Water-Powered Solar System

A "water powered" version of Entropy's system is
available as well as the clectric-powered and gravity-poweredr
versions. In the water-powered version, the condensed steam_dfains‘.
away and is not recycled. ALl of the water used comes under |
pressure directly from the city water line, thereby eliminating'égéj: 
need foxr a pump. -

The ECB notes that the water-powered version woul&'neédi
frequent clecaning of scale in California. The water-powered - :f¢ 
version also would use over 10,000 gallons of water per year in:”L””
acdition to the heated potable water consumed, because of the'nge?@i,
for a small but constant flow of water to flush impurities.- Undéf%_  :

California water conditions including occasional shortages and df;_‘*

high particulates and dissolved minerals, the ECB believes the

-16-
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o
M T

water-powered version of Entropy systems would on average,probabi§ ,w

not conserve enough resources, net, over its assumed 20-year lifeﬁ,f

to justify eligibility for utility rebates or loans.

Steam Line Insulation

The second significant issue is piping insulation. Heat'
losses from piping are considerable in typical systems wheré the
temperature of the heat transfer fluid (water) is in the range‘foo-‘
140° F. The fluid (steam) in Entropy's system is usually hotcer
than 200° F, between the collector and the heat exchanger.

The insulation specified in Entropy's installation
instructions specify ome-inech thick High Density Fiberglass Tube
Wrap. The steam line insulation, if increased from the standafd,,
one-inch thickness to a two-inch thickness, would save about |
10,000 Btus per year per foot of steam line, or about $4 per foot
over the 20-year systex life. No foamed materials or organics
should be used for this insulation, if high ctemperature and
ultraviolet degradation would result. Therefore, the ECB believes,
that two-inch thick insulation, as used in Colorado, is cost-
effective and should be required in Entropy installatioms, since
the piping losses can waste 20% or more of the collectors' daily

output.
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Aluminum Absorbers

Early models of Entropy collectors labeled SCM-200 usedffif -

a coated aluminum absorber tube. Entropy has uséd coppér abso?Bé;é
since observing corrosion of the aluminum absorber after‘instaila-‘;%
tion. Only these later models, labeled SCM=-201, should be q
eligible for the OII 42 program.

Excessive Solar Heated Water Temperatures

Since Entxopy’'s system operates at the boiling-pointhof.
water, the water being heated can approach this temperature if‘hot.f
water demand is low. The hazard of accidential scalding‘of theAv
user {s minimized by the OII 42 Installation Checklist requirement
for a cold water mixing or tempering valve on the hot water
service line.

Still, the Entropy system should not be connected
directly to 2 conventional water heater tank because high water'
temperature safety devices in those tanks may be triggered. VSuéh
gas valves or thermostatic cireuit breakers, when exposed to water.
temperatures above some limit (which may be ouly 160°F), will A
prevent any further dbackup energy from heating the water. The oﬁéf
time safety device once triggered must often be replaced by a |

servicenan.
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In two-tank configurations, the solar heated water

is physically separated from the conventional water heater.

Entropy's heat exchanger should instead be connected not to the "

conventional water heater, but to such solar-only solar storage
tanks (or to the lower portion of a one-tank configuration designed
for solar applications). The tewpering valve should be installed
near the solar storage tank outlet, (or the one-tank outlet),
preceding any other tank, Iixture or component which mighﬁ receivéf

very hot water.

Freeze Protection and Pine Slope

Encropy collectors have a single fluid passage about two
inches in diameter, which it states is maintained only about 20%
fvll of water. Entropy states that no collector damage can result‘
from collector freezing due to this large air gap. R

All piping to and from the collectors, however, must be
wnifornmly sloped to completely drain into adequately freeze-
protected areas. Frecze protection of any drainback system would
be jeopardized without such slope. Moreover, in the Entropy |
system, stean condensation collecting in possible low sections of
the piping would restrict steam flow and lower system perforﬁance:
In contrast, the collectors must be absolutely level (within 1/8
inchk), as deseribed in tihe installation procedures, in orde:,coi_

produce their designed solar energy output.

-19-
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Sizing

Three cozponents of Entropy systems could be subject to-

sizing requirements. The first of these is storage tank size.;-The ‘”‘

total volume of solar-heated plus auxiliary-heated water has been .
set for all systems under the OIl 42 program depending on the
number of tanks and the number of bedrooms served. In a two-ténk'
system, the solar-only tank must hold 25 gallons per bedroom
served. In a single tank systed (combination solar tank with
integral auwxiliary tank above) the tank volume must be 34 (33.6)
gallons per bedroom. |

The sccond component of Entropy's system which might bé
subject to CII 42 sizing is the heat exchanger. There currently
are no guidelines in the OII 42 program for heat exchanger
sizing. Entropy states that one of its heat exchangers will serve _”
up to 12 collectors, and that a 3/4 inch pipe will carry the
resulting stean £low.

The third component is the total collector area. _Av.
solar water heater performance zest known as SRCC-0G200 was
recently adopted as a national standard for testing collectors and
other components as a system. But California conditions may be |
more favorable to solar than are the national average Test
conditions. Moreover, since SRCC-0G200 is an expensive‘teSt,'thp

ECB has not required it £or estimating performance unless no other
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test results were available. (The ECB has required SRCC-0G200
results in those cases of passive systems where it is already

required for the California solar tax c¢redit. The Califorﬁia:
Energy Coomission has cxempted Entropy from this requirement.)

Rather than using SRCC test results, the ECB has instead‘:f
accepted other tests and made reasonable assumptions as needed téq’
evaluate the periformance of Entropy's system.

Entropy initially submitted two proposed sizing methpd§ T
for its collectors. The first was based on an extreme modificé;iéﬂ]_"
of a simple manual sizing method proposed early in OII 42 by ECB
staff and never actually implemented. The sccond method was.
Entropy's own complex manual caleuvlation procedure.

The ECB preferred and requested actual test data.
Entropy then provided the results from a relatively simple test
method based on the constant temperature of steam. Measuring the
weight of several gallons of condensed steam is simpler than
measuring variable fluid flow rates and temperatures, and in
Entropy’'s case is no less accurate. Entropy believes that its
system should be sized using these test results.

The results of an independent, more conventional, test

by DSET Laboratories, Inc. generally support Entropy's test

results. They show that Encropy’'s collector/heat exchanger systéms
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perform much bdetter at noon on a clear day (direct radiation),

than they do early or late in the day, or under a hazy sky (off-'V" |

altitude and off-azimuth radiation). Entropy's own advertisiqga
brochure shows that on a "typiecal clear August day" in ColorddQ;f
the collector delivers solar energy for less than seven hours;.and‘  ﬂ
alwmost none before 11 a.m. One of the rcasons for this is the “
constant, relatively high, loss from the steam line which ﬁusﬁ‘bé
raised to temperature each day, and kept there cven when the |
available radiation is low. | |

Based on available test data, the ECB recommends that:an",

average annual output per day of 5,900 Btu be assumed for SCM¥ZOT

¢collectors (with the sclective black chrome copper absorbers) whichg}'

are installed in Califormia under the 011 42 program. Thzs’
output corresponds to 21.5 therms per year. Therefore, f£ive
collectors would be needed to meet the annual load of a‘S-Bedrodm
home under OIL 42. Table 1 swmmarizes the minimum eligible sizing
for single family homes.

Ideally, the minimum sizing shown in Table 1 would

depend on many factors such as the exact location within

California. But we recognize that solar water heaters increasingly i
b4 8Ly

are marketed as modular appliances independent of small differences.

in c¢limate, orientation, tilt, and so on. Less obvious or.
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controllable factors such as the daily hot water use profile,
installation quality, and weather variations affect solar system
performance so strongly that actual savings from a givén systen caﬁJ
only be predicted within 2 broad range. For these reasons, and the’
fact that ratepayer benefics from the 0II 42 program will stenm ffb&.
the average effect of all of the systems installed, we belicve'that
all Entropy systems installed under OII 42 should be sized

according to Table 1.

Monitoring
Entropy solar systems should be evaluatea as set forth

below:

Determine whether the systems are large
cniough to save at lecast 60% of the annual
netered usage Of conventional cnergy for
water heating including adjustments for
amount of hot water consuned.

Implement the monitoring program in
housecholds which the ECB considers likely
to use 300 therms of natural gas per year
(or a comparable amount of clectricity)
for water heating.

Eight systexms should be randomly selected, four in warm

climate areas and four in cold climate areas. Two systems in each’.

climate arca will be served with natural gas backup and two withfm;,

electric backup.
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TABLE 1

Performance of Entropy Limited Solar Water Heater Systems
Using Model SCM-201 Collector Units

Number of Ol 42 Minimum Number of

Bedrooms Qutput Collecetors (Sq. Fe.)
Therms/Yr.

33 (22)
68 (32)
- (54)

(65) -

Conditions:

Daily radiation is 1,700 Btu per sq. ft.

Daily load is 20 gallons of hot water per bedroom.
Temperature rise is 70 degrees F.

Net ourput of one collector unit is 5,900 Btu per day
or 21.5 therms per vear.

Steaw line is !0 feet long and insulated with 2 inches
of £iberglass. '

Orientation s within 45 degrees of due South at tile
equal to latitude.

*See Appendix B for derivations.
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The system-monitoring program will last a pinimum of
nine months with interim revicws. After six months of monitoriﬁg,ﬁT"“
if any of the cight solar systems is not displacing 60% of con-
ventional energy use (according to data extrapolated over 12
months), Entropy may meet with the ECB to discuss these results: and
develop a recommendation to upgrade all future installations in
similar locations to avoid disqualification from the progrém;
Systems with clectrical backup will be monitored with
a water meter to determine the volume of hot water used, and anf’
electric meter to measure water heating clectricity cohsump;ion;“f'“
(On natural gas bdackup systems, a gas flow meter will be used
To measure conventional enerxgy use.) Both will use an electric
meter tO measure controller parasitics and any puoping cné:gy.'v"
The solar bypass valve will be used initially to cstimate the |
energy consumption of the conventional water heater before the
solar retrofit, so as to later determine whether the solat'systemfg
is displacing 60% ¢f that energy. | ;w
The ECE staff has discussed with Entropy these techni;éi *5‘,
issues in depth. ECB recommends that Entropy be allowed to

participate in the Demonstration Solar Financing Program based om’..

the following conditions (as used below, Entropy refers £o Entropfi*

Limiced and/or its installers): v




. A.82-01-03 U/BS/FS/WPSC

Entropy's warranty will cover system repair

or replacement due to damage by freezing
wherever installed.

Entropy will assure that in no case
is a residence converted from gas
water heating to electrie water heating.

Entropy will instruct customers to
turn ofL pilot lights on gas backup water
heaters during summer months.

Entropy will instruct customers to

turn off electric backup water heaters
during summer months. '

Entropy will recommend installation
of time clocks on all electric backup
water heaters.

A water filter will be used in the

systen. The water filter available from
Entropy should be installed according To
Entropy between the electric pump and the
£low meter.

Entropy and its installers will meet the minimum‘cﬁ L
qualicty and sizing criteria as contained in D.92251, 92501, &nd jf; i“‘
92769 and all subsequent decisions and will meet the'cu:fenﬁ;< _
standards of the California Energy Commission's'Solar Energyréxf;&”“Fl
Credit Guidelines when installing Entropy systewms. Ent;oby;andff%§; ﬁ,i
installers will size systems according to the Table on‘?ﬁgé’Zdix;i{ﬁ*Al

Any reference by Encropy to this order in its | | \‘
correspondence, marketing literature, or media advertising'ﬁygtﬁ;;iitﬁ
contain the following full text of this Disclaimer of Erqq&cgf;:;f;F;ﬁf“

Endorsenent:

wt
prl
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"The California Public Utilities Commission

in no way endorses, rec¢ommends, Or warrants
the durabdbility, suitability, or the
reliability, or the short- or long-texrm enexgy
savings performance of this or any other brand
of system or component for domestic water
heating or any other application".

While this disclaimer is applicable to any systom undexr our
demonstration program, we must be certain that this ordexr is not
viewed by the public as an implied endorsement.

we believe that public hearings would serve no useful

purpose. This application should be granted ex parte to the extent.

provided in the following order.

Findings of Fact

1. The heat transfer fluid in all Entropy systems mayjbe
sampled through the holding tank lid.

2. Entropy systems require the same isolation and bypéssf
valves for reliabilicy and efficiency as do other solar water
heaters.

3. Flow in the collector supply and bypass lines in an
Entropy system is less than five gallons per hour, and in the

makeup water line is less than one gallon per month.

¥

4. A high teuperaturce relief valve would provide redundant™:

safety against steam pressure build-up in the collector loop.

5. The vent in Entropy bypass lines also serves as a vacuwm . -

relief valve.
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6. The "expansion” tank used in Entropy systems is not
intended to accommodate thermal expansion of fluid. :

7. Entropy systems do not include any indicators that water

is being heated.

8. Entropy systems use untreated tap water as & boiling heat .-

transfer f£luid.

U

9. Entropy's standard warranty covers loss of performance . .
P , o~

due to scaling for five years.

10. Entropy collectors have *emovab e pinned p.ugs uhxch

h

require sealing by caulking after cach cleaning of the collec:or,f"

Ty -
e At

T1. Entropy systems which are water-powered use a onCe-

through c¢ycle of watexr to steam which consumes over 10, 000 gallons

s

of tap water per year and increascs the amounts of lmpur.txes . fﬂ*
entering the recirculation loop.

12. Steam line insulation if increased £rom the ¢ tandard one-.

. .

inch thickness to a two inch thickness would save about 10, OOO
Btu's per year per foot of steam line, or about $4 perx fboc ove:[iﬁ““

. the 20-year system life.

13. Entropy collectors containing an aluminum absorber amd -/

Llabellicd SCM-200 corrode prematurely. The Model SCM-Zoﬁ.éoﬁtaiﬁéggéfffb

copper absorber.

T4. Entropy systems can raise the temperature of solar

heated storage close to the boiling point.
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15. Conventional water heater tanks often have over-‘._
temperature safety devices which do not re-set if activated. o

16. Drainback freeze protection is provided for exposed
piping and collectors arc not subject to damage by freezing.

17. Steam line piping condensate can accumulate and restrict.v
steam flow at low points so as to jeopardize system safety and |
performance.

18. The maximum recommended number of 11-square foot
collectors to be accounmodated by :he‘heat exchanger and sﬁanda:d_s
3/4" steam output line is 12.

19. Entropy's test system of one collector with heat
exchanger delivered about one-third of the incident cléar?day;
solar energy in the test results provided.

20. A pudbliec hearing is not justified.

Conelusions of Law

1. No exemption from the requirement of Checklist Item 5
to provide for sampling of the heat transfer fluid is justified ox
necessary for Entropy solar water heaters assuming that chey also

comply with the drain requirement of Item 4.

2. Entropy systems should comply with the-isolationvandA'u“

bypass valving requirements of Checklist Item 6.
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3. Exemption from the 3/4~-inch piping requiremenﬁ of
Checklist Item 13 is justified only for water piping betwecen the
¢ollectors and a low flow "jet" pump and/or the holding tank, and"
for the meake-up water line from the cold water inlet pipe to the_i“'
holding tank.

4. Exemption from the pressure relief and vacuum relief
valve requirements of Checklist Items 17 and 20 are justified.

5. Relocation of the "expansion'" tank referred to in
Checklist Item 23 would defeat its purpose in Entropy systems.‘f"

6. Entropy systems should comply with the operation
indicators requirement of Checklist Item 29. | |

7. Entxopy collectors should be fitted with threaded pipelf
plugs to comply with Checklist Iten 4 requiring a method for
flushing and cdraining the system without disasscmbly.

8. Entropy's "water-powcéed" system should not bde eligibléffx““
for the OIl 42 program. | N

9. Entropy's customers should certify chat only discilled-ér h
de-ionized water was used for the initial charge in the heat
transfer loop.

10. At least a two-inch-thickness of fiberglass piping

insulation shoulé be provided on Entropy steam lines.

17. Model SCM-200 collectors containing an aluminum absorber

should not bde cligible.
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12. Entropy heat exchangers should not be directly Conﬁg;tqdf;~

to conventional backup water heaters.

13. All collector piping should be uniformly sloped to
prevent stean condensate water from accumulating.

14. Entropy systems should be sized in accordance with.
Table 1.

15. This application should be processed ex parte.

16. The following order sﬁould be effective the d#ce of
signature in order to allow participation in the solar fiﬁaﬁcihgf;?
program and competition with other éolar manufaccurers at the -

earliest time.

1T IS ORDERED cthat:

1. Entropy's Sunpump/Suncycle electrically-powered and ]
thermosyphon solar hot water heaters using SCM-207 collectors are
eligible for utility financing in the QLI 42 program sﬁbject tOjcﬁg'
conditions set forth below. |

2. Entropy is granted excmption from demonstrating

compliance with Checklist Items 5, 13, 17, 20 and 23 per

Conelusions 1, 3, 4, and S.

3. The exemptions requested by Entropy to Checklist Items 6

,and 29 are denied per Conclusions 2 and 6.
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4. Entropy eligibility for vrilicy financing undér the )
0II 42 program is condizional on full acceptance end compliance
with all other conditions and Conclusions. contained in this
Decision including Table 1 and the Disclaimer of Product
Endorsement, as well as the current storage volume requirements.
5. Except as granted and provided, Eatropy and its

contractors shall adhere to all other currencly effective

requirenents sct forth in D.92251, 925071, and 92769 .or subséquenﬁ‘ \

orders in this proceeding.
This order is effective today.

Dated AUG 181982 , a4t San Franecisco, Califormia.

JOHN E. BRYSON
President :
RICHARD D, GRAVELLE
LEONARD M. GRIMES, JR.
VICTOR CALVO
Commissioners

Commissioner Priscilla C. Grew,
peing necessarily absent, did
not participate

I CERTIFY TFAT, THEIS,

vA¢ ‘6 :)'\r{.:'- -WJ p.-u- p:pﬂp ~
- Yoy L - Lol 'M

csxxzsszcx:n: TORAY

Pul]

('-/-::: 14” -‘/’/ ;

scpl E. ooccvhtw, gxgcut:we 5{5?

«32-




' . ' APPENDIX A . ‘

g:ntr_opy.Lim‘ited Solar Water Heater -
) . f.._......._
SaTEAIM.

IS ILY e

FOTARLE URTER THEAMO- \ Ty .
IETER _ CONDENSHATE
—_WATER

HOT OUTJ

CoOLD ..

__FLOWMETFR

Egn& i;_ER INCy ‘
L 1 ~
| * HEIST

EXCHANGER

SR |
| t

VENT-

|
AUXILIARY :
_ ___'LF}MK _
HOLDI NG

TANK

PIPING : '
ISULANTON ]
ST s

. "EXAASION®
omiTeD \ : ‘ TAMK

O
CLARITY

NOT TO ;rmef

DRAIN ALUG




APPENDIX B
. CII 42 Program Assumptions

Solar Water Prcheater Svstems With  Gas Auxiliary Enerey

Anounst

Single Family Daily Hom Water 20 Gallonc per Bedroom

2 Three Bedroom Dwelling Usage 6C Gallons per Day
3

Inexgy toO Ralse wWater 70 degrees F 28 Th/yx

Conventional Waster Heater Sfficieoncies

Combustion and Flue Losses
Jacket Losses
6 Net Efficicncy (4 tines S)

Beiore-Solar Conventional Enerav Usace

7 (3 over 6) Th/yx

502 Savings of Coaventional Encray

8 (7 times 60%) 0 T™h/yrx

Maximum Metered Usage Wizh Solar

9 (7 less €) 120 Th/yr

Energy From Auxiliary With Solaxr
10 (9 times 6) 5L Th/yr

Minimum Net Energy From Solar
(2 less 10) 77 Th/yx

Sclar System Piping Efficiency 95%

Net Solar plumbing B(ficiency |
13 (12 times 5) 76%

Gross Solar Enerqgy Outnut Recuired

14 (11 over 13) 101 Th/yz
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‘ OII 42 Program Assumptions

Solar Water Preheatex Systems With Gas _ Auxiliarv Enexcy

:Line o Item Amount

Single Family Dally Hot Water Usage 20 Gallons per Bedroom
2 Three Bedroom Dwelling Usage 60 Gallons per lay
3 Znergy to Raisc water 70 degrees F 128 Th/yx

Conventional water Eeater Efficiencices

After Combustion and Flue Losses
Jacket Losses
Net Zfficiency (4 times 5)

Belore Solar Conventional Encrgy Usage

7 2 over 6) 2.3 Th/yr

60% Savings of Conveantional Energy

3 (7 times 60%) 128 Th/vr

Maximum Me<ered Usage With Solar

9 (7 less 8) 85 Th/yx

Encrgy From Auxiliary With Solar
10 (9 times 6) 51 Th/yr

Minimum Net Energy From Solar
11 (3 less 10) 77 Th/yr

12 Solar System Piping Efficiency 953

Net Scolaxr Plumbing Efficicucy
13 (2 times 5) 76%

Gross Solar Encrgy Output Reguired

14 (11 over 13) L0L Th/yr
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QI 42 Program Assumptions

Sheet 3 of 3

golar Water Preheater Systems With Electric Auxiliarv Encray

Item

Amount'

Single Family Daily Hot Water Usage
2 Three 3cdroom Dwelling Usage
3 Energy to Raise wWater 70 degrees F

Conventional

Jacket Lossces
6 Net Efficiency (4 times 3)

Before Solar Conventional Enecrov Usage

7 (3 over 6)

60% Savings of Coaventional Enexgy

8 (7 times 60¢%;

Maximum Metexed Usage With Solax

S (7 less 8,

Enexgy From Auxiliary With Solar
(9 times 6)

K

Minimum Net Enexgy From Solar
(3 less 10)

Solexr System Piping Zfficiecncy

Net Solar Plumbing Efficiency
(12 times 5),

ros3 Solar Energv OQutput Reguired

14 (il over 13)

20 Gallens pex Bedroon
6C Gallons per Day

3750 Xwh/yr = 128 th/yr

100%

g80%
80%

4687 Kwh/yx = 160 th/yr
2813 XKwh/yxr = 96 th/yr

1874 Kwh/vr = 64 th/yr
1499 Kwh/vr = Sl th/yr

2251 RXwh/yr = 77 th/yx
95

76%

2962 Kwh/yr = 101l th/vyr




