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@ N)OEE) fhgtptter ILHdR 71 vvtas renurgbereg chapltgrg fslfzgm; Zbl)ugder dS-7 13S-€t>3t andMaintenance Manual are intended to promote the production,
m ., olats., and corections made unaer s. . m .an ., olats., : H 5 .
Register. July, 1998, No. 51. marketlnga_nd |ns_tallat|on of solar ergr sy_stems t_)y.
(a) Not impeding the development of innovative systems;
Subchapter| — Administration (b) Conforming with national standards;

) . c) Developing minimum requirements for a warranty;
Comm 71.01 Purpose. In accordance with the require © ping 9 y

mentsof s. 101.175, Stats., the purpose of this chapter is to: (d) Developing minimum requirements for an operasao
X ; maintenancenanual; and
(1) Establishstatewide standards for solar aeneisystems

WE!CE go not impede the development of innovative systems %t(ﬁz e';lﬂhper%kﬂg;ittlg%ttgr?dsa?l(;asosfpsgéﬁire%gi%r?K?St%??;pvt\,:rlCh do
which do:

. History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.
(a) Promoteaccurate consumer evaluation of solar gneys

tems; Comm 71.03 Application. (1) PROMOTIONOFCONSUMER
(b) Conform, where feasible, with national performance-staRvALUATION.  The provisions of subch. lI-Consumer Evaluation
dardspromulgated or recognized by the federal government faremandatory requirements and shall apply as follows:

solarenegy systems; and (a) The pre-sale disclosure rules shall apply to each sale of
(c) Promote the production, marketing and installatiosotdr ~ solarenegy system with a value of more than $300.
energysystems. (b) The seal of quality rules shall apply only to those systems

(2) Establishprovisions to issue a seal of quality at the requeitat the manufacturer or retailer elects to have approveithdy
of any manufacturer or retaileior each solar engy system or department.
componenwhich meets or exceeds the quality standardst@nd (c) The voluntary inspection rules shall apply only to those
chargea fee to cover the cost of the seal and the cost of examingygtemsidentified as meeting the quality standards specified in

the solar enagy system or component. this chapter
Note: See ch..Comm 2.for fees relating to material approyals and inspections. (2) PROMOTION OF PRODUCTION, MARKETING AND INSTALLA -
(3) Establishquality standards fobut not limited to: TIoN. The quality standards specified in subchs. lll-Definitions,
(@) The minimum requirements of a warranty; IV-Materials and Wrkmanship, V-Vélrranty and VI-Opera
(b) The minimum requirements of an operation and maintBons and Maintenance Manual are recommended standards and
nancemanual; and shall applyto those systems the seller identifies on the pre-sale
() Minimum specificationsfor materials, workmanship, informationform as meeting those quality standards.
durability and eficiency. History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.

(4) Providefor the inspection of any solar eggrsystem at the
requestof any buyer
History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.

Subchapter |l — Consumer Evaluation

Comm 71.05 Pre-sale information. (1) PrRE-SALE

Comm 71.02 Scope. (l) PROMOTIONOFCONSUMEREVAL - FORM. PI’iOI‘ to the Sale of any Solar msystem W|th a Va.lue of
UATION. The provisions of subch. lI-Consumer Evaluation af@orethan $300, the seller shall furnish to the prospective buyer

intendedto promote accurate consumer evaluatibsolar enggy ~ & completectopy of the “Solar Engy System Pre-Sale Informa
systemsy: tion” form provided by the department.

P . . . .. Note: Copies of the “Solar Engy System Pre-Sale Information” form
(a) Requiring sellers to disclose information about the qual'ngD—mll)are available from the Safety and Buildings Divisia®.MBox 7302,

of the solar engy systems prior to sale; Madison,Wisconsin 53707, telephone 608/266-1818.
(b) Identifying systems with a seal of quality that meet the (2) SeLLER'S RESPONSIBILITY. The seller shall:
quality standards specified in this chapter; and (a) Complete each item on the pre-sale information form;
(c) Providinginspections of solar ergyr systems upon request  (b) Sign and date the pre-sale information form and provide
by a buyer onecompleted copy to the prospective buyer; and
(2) PROMOTION OF PRODUCTION, MARKETING AND INSTALLA- (c) Present, written and orallthe information required on the

TION. The quality standards containedsubchs. IlI-Definitions, pre-salenformation form with the prospective buyer present.
IV-Materialsand Workmanship, V-Vérranty and VI-Operation ~ History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.
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Comm 71.06 Solarinspections. Pursuanttos. 101.175 (8) “Collector” means a device designam absorb incident
(7), Stats., the department may the request of any buyarspect solarradiation and to transfer the egyeto a fluid passing through
asolar enagy system that has been sold and declared to meetithe
quality standards specified in this chapfBhe department shall  (9) “Collector cover” means the material covering thger
chargean applicable fee, as specified in ch. Comm 2, for thgreto provide thermal and environmental protection.

inspection. (10) “Com " isti i

v . ) ponent’means alistinct device or assembly that
History: Cr. RegisterJune, 1986, No. 366,fe7-1-86; correction made under . . .

5.13.93 (2m) (b) 7., Stats., Registaugust, 1995, No. 476. formsa functional part of a solar eggrsystem including, but not

limited to, collectors, thermal storage, heat exchangers, controls,
Comm 71.07 Seal of quality . Pursuant to s. 101.175 (2),Pumps, fans, dampers and valves. Unless otherwise specified,
Stats. the purpose dhis section is to establish the requirementguchas a building componentcamponent shall have the above
for the issuance of the sealmfality Any manufacturer or retailer definition.
prior to the sale in this state of any solar ggesystem or compo (11) “Department’means the department of commerce.
nentmay request the departmentdsue a seal of quality for each  (12) “Design pressure” means the maximum allowable-con
solarenegy systemor component which meets or exceeds thghuousor intermittentpressure for which a specific part of a solar
quality standards established in this chapter energysystem is designed to operate safely and reliably
(l) APPLICATION FORAPPROVAL. An appllcatlon for the sgal of (]_3) “Design temperature" meanthe maximum allowable
quality for a solar enefy system or componeshall be submitted continuousor intermittent temperature for which a specific part of
to the department. Upon receipt of a fee and a written redbiest,  solar enagy system is designed to operate safely and reliably
departmenimay issuean approval number for the solar egyer (14) “Drainback systemmeansa closed loop system which
systemor component. The department shall review and naakey |5y gravity draining of the heat transfer fluiitto lower por
determinatioron an application for approval within 30 businesg, s of the solar loop under prescribed circumstances.
daysof receipt of all forms, fees, plans and documents required to s " .
(15) “Draindown system” means an active solar gyesys

completethe review temin which thefluid in the solar collector is drained from the

Note: See ch. Comm 2 for fees relating to material approval. . d
(2) ISSUANCE OF APPROVAL. An approval number shall be solarenegy system under prescribed circumstances.

issuedif the department determines that the solargnsystem  (16) “Dwelling” means any building which contains one or 2
or component meets or exceeds the requirements of this chastéfelling units. o o . .

(3) ReQUIREDDATA. Suficient data, tests and other evidence (17) “Flammable liquid” means a liquid haviragflash point
to prove that the solar emgr system or component meets oP€low 100°F and having a vapor pressure exateeding 40 psia
exceedsthe standards established in this chapter shall be s@b100°F
mitted. (18) “Fluid” means a liquid or gas.

(4) RevocaTioN oF APPROVAL. The department may revoke (19) “Heat exchanger” means a devidesigned to transfer
any approval issued under this section for &alge statements or heatbetween two physically separated fluids.
misrepresentationf facts on which the approval was based. (20) “Heattransfer fluid” means the medium used to transfer

(5) MISREPRESENTATIONMISUSE OR DUPLICATION. Pursuanto  energyfrom the solar collectors to the thermal storage or load.
s.101.175 (6), Stats., misrepresentation, misuse or duplication of(21) “Heatedspace” means any space maintained at a temper
the department seal of quality issued under this section shall &@reof at least 50°F
deemeddeceptive advertising under s. 100.18 (9m), Stats. (22) “Hot water” means water heated for domestic or indus

(6) FaLSE ENDORSEMENT. A person may not advertise that therja| use.

sealof quality issued by the department is an endorsement of the(23) “Ligui " :
. 8 quid system” means an active solar gyesystem
productby the department or the state oS@énsin. thatuses liquid as the heat transfer fluid.

History: Cr. RegisterJune, 1986, No. 366,fe7-1-86. “ . . .
y 9 (24) “Maximum operating pressurefneans the maximum

Subchapter Il — Definitions pressureexperienced in a system, under any normal operating
conditionsincluding no—flow
Comm 71.10 Definitions. In this chapterthefollowing (25) “Maximum operating temperaturefieans the maximum-
definitionsshall apply temperaturexperienced in a system, under any normal operating

(1) “Absorber” means that part of a solar collector whose erondltloTS|ncIud|ng no—_f_lon’ =
maryfunction is to absorb radiant eggrand transfer it to a fluid. ~ (26) “No-flow condition” means the condition thegsults
In photovoltaic solar engy systems, the function is to generat&vhenthe heat transfer fluid does not flow through the collector
electricalenegy. arraydue to normal shut—-down or malfunction.

(2) “Active solar enagy system” meanany mechanical sys . (27) “Openloopsystem” means an active solar gyesystem
temwhich collects solar radiation in the form of thermal gyper in which water for domestic or industrial use is dlrectly heated in
anduses a heat transfer fluid to transport tihermal enagy to ~ collectors.

meetload requirements or to thermal storage. (28) “Outgassing’means themission of gases by component
(3) “Air system” means an active solar gyesystemthat materialsusually duringexposure to elevated temperatures or
usesair as the heat transfer fluid. reducedpressures.
(4) “Approved” means acceptable to the department. (29) “Owner” means any person having a legal or equitable

(5) “Auxiliary enegy system” meansquipment using non— interesti? the solar engy system.
solarenegy sources to supplement or backie output provided ~ (30) “Photovoltaic” means a solar ergr system that cen

by a solar engy system. vertsradiant solar engy directly into electrical engy.
(6) “Building” means a structure for support, shelter or enclo (31) “Potable water” means water which is:
sureof persons or propertpther than a oneer 2-family dwel (a) Safe for drinking, personal or culinary use; and
Ing. (b) Free from impurities preseintamounts stitient to cause

(7) “Closedloop system” means an active solar gpeaystem diseaseor harmful physiological &cts and conforming in its
in which a closed piping system, containing a fixed @hafheat bacteriologicaknd chemical quality to the requirements specified
transferfluid, transfers heat from collectors to storage or use. in ch. NR 809.

RegisterMarch 2002 No. 555


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 4-1-2002. May not be current beginning 1 month after insert date. For current adm. code see:
http://docs.legis.wisconsin.gov/code/admin_code

3 DEPARTMENT OF COMMERCE Comm 71.21
(32) “Primary solar duct system” means the duct system Table 71.21-A
betweer_the collectorand _the_rma_ll storage and the ducts making Clearance Between Combustible Materials and
connectionto the space distribution system. Unlisted Components
(33) “Sealof quality” means a written approval by the depar - T -
ment documenting certification and compliance with specifit Maximum Required Clearance
quality standards. Sustained Surface (inches)
(34) “Solar enegy system” meansquipment which directly Temperature
convertsand then transfers or stores solar gnento usable 200°F or less 0
forms of thermal or glectrical engy. 201°F to 250°F 1
(35) “Systemdesigner” meana person who ¢érs for sale a 2519F to 500°F 6
solarenegy system as a complete package, the componentq of 0
which may be produced by d#rent manufacturers. Over 500°F Approval required
(36) “Thermalresistance (R)” means a measure of the ability approved insulation protects the component, the required clearance may be
to retard the flow of heat. reducecby 50%.
Note: TheR-value is the reciprocal of the heat transferfaeht, expressed b ; :
U (R = 1/U). The higher the R—v%lue ofraaterial, the more ditult is it fF:Jr heat toy (2) MATERIAL .TESTSAND. STANDARDS. Th.e installation of, as
flow through the material. well as all materials used in the construction of, solargrers
(37) “Thermal storage” means a container and its ContentngSha” meet the requirements specified in chs. Comm 20 to 25,
usedfor storing thermal engy. 50to 64, Comm 82 to 87 and this chapWihere diferent chap

(38) “Tilt angle” means the angle above horizontal plaae tersspecify diferent requirements, the most restrictive material
surface. testand installation standard shall apply

(39) “Toxic fluids” means fluids which aroisonous or irei (3) InsuLaTION. (@) General. Insulation of piping, ducts and
tatingin nature or composition thermalstorage containers shall be of a type satisfactory for its
History: Cr. RegisterJune, 1986, No. 366,fe7—1-86; correctiorin (31) (b) intended purpose a.nd installed in accordance with recognized
madeunder s. 13.93 (2m) (b) 7., Stats., Regjsteigust, 1995, No. 476. standardsnd practices.
i ) 1. Flame spread rating. The flame spread rating for all insula
SubchapterlV — Materials and Workmanship tion materials may not exceed the following values:

Comm 71.20 Purpose. Pursuant to s. 101.175 (4) (c), Plastic foam: 75
Stats. this subchapter establishes quality standardméderials Other insulation materials: 150
andworkmanship for solar ergy systems&nd components. Sec 2. Compressive loads. Insulation shall be proteatgainst

tionsComm 71.21 to 71.26 shall apptyactive solar engy sys om : :
' pressivdoads from pipe and duct supports and storage tanks.
tems and components. Section Comm 71.30 shall apply t(}phoqto 3. Exterior insulation. Exterior insulation shb# capable of

voltaic solar enagy systems and components. : - : . D .
Note: The requirements of this subchapter are recommended standards. S%I?Standlngmmsmre’ ultraviolet radiation, and environmental

Comm71.03. exp’osur.e.. . . . .
) ) ) (b) Piping. Pipes of nominal size of one and one-half inch or
Comm 71.21 General installation requirements.  largershall be insulated to a thermal resistance value of R-4 or

(1) ACCESS,LOCATION AND CLEARANCES. (@) Access.Compe  greaterAll other piping in the solar engy system shall be insu
nentsshall be accessibfer required routine maintenance withoutiatedto a thermal resistance value of R-3 or greétemapor bar
trespassingon adjoining property or disassembling any majatier, if installed, shall be located on the warm side of the insulation.
portion of the solar engy system, building or dwelling. (c) Ducts. Ductwork located in unheated spaces shaihbe
(b) Location. 1. Components within 10 feet horizontally oflatedto a thermal resistance value of Rk greatgrwhere space
achimney or vent shall be at lease2t below the top of the chim permits. Ductwork in heated spaces shall be insulated to a thermal
neyor vent. resistanceralue of R-3 or greateA vapor barrierif installed,
2. The location of components may not interfere wite shallbe located on the warm side of the insulation.
operationof required doors, windows or other building compo (d) Thermal storage.1. Thermal storage - liquid systems.
nents. Thermal storage for liquid systems locatéd unheated spaces
Note: Components may be subject to local zoning requirements. shallbe insulated to an overall thermal resistance value of R-16
(c) Clearances.1. Combustible materials may not be exposeat greater Thermal storage for liquid systems installed in heated
to components having maximum operating temperatures that cpaceshall be insulated to an overall thermal resistance \edlue
causeignition. Clearances to combustible materials specified R—11or greater
the component listingr by the component manufacturer shallbe 2. Thermal storage - air systems. Thermal stofagair sys
maintained. temslocated in unheated spaces shall be insulated to an overall
2. Clearance between combustibsteaterials and unlisted thermalresistance value of R—38 or greafEnermal storage for
componentsshall be maintained in accordance witlkblE air systems installed in heated spaces shall be insulated to an over
71.21-A. all thermal resistance value of Rk-@r greater

(4) ProTECTION. (a) Protection against verminAll penetra
tions of the building or dwelling by components shall be properly
sealedwith noncombustible material to prevent the entrance of
vermin.

(b) Protectionagainst vehicular or pedestrian traffiCompe
nentsexposed to vehicular or pedestrianficaghall be protected
againstimpact damage.

(c) Protection against water penetratiorll penetrations by
componentsnto a building or dwelling from the outside shall be
properlysealed and waterproofed with approved materials to pre
ventleaks, insects ardrafts from entering the building or dwell
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ing. All penetrations shall be made using weatherproof deviaasila:

which will allow for expansions and contractions. c 1.0— ( x=30 )
(d) Protection against decay and termitéabod used irthe ' Z. M 4?] Collector Load

constructionof the collector or mounting, and exposed to outdoor one Map for Lollector Loads

conditionsshall be pressure-treated with preservativshall be

anaturally durable, decay resistant speoidsmber and shall be L LOLLECJOR LOADS
protectedagainst termites. s Zone 140 S F
e Zone 2 30 BB F

(e) Protection fom heated componentsComponents which
aremaintained at temperatures above °LFOshall be protected
from human contact. The protections mayirbthe form of insula
tion, metal or plastic guards.

(5) Svoke peTecTORS. All dwellings that contain air systems
with wood-frame collectors shdie provided with smoke detec :
torsas specified in s. Comm 21.09. o } — ] A

won

Toncst [ oncnce

o
.......

(6) FIrRe PROTECTION. The design and installation of teelar o [ /m,
energysystem and components shall provide a level of fire safety E= L 1
consistentvith chs. Comm 20 to 25 for dwellings, or chs. Comm

50to 64 for buildings. N p W i

(a) Vents, pipes and ductd.. Existing buildings. An existing Y
building’s vents,pipes, and ducts, installed for the operation of the o
solarenegy system, shall comply with s. Comm 64.42. —

Note: Comm 64.42 was repealed.&f-1-00. L o i TR et
2. Existing dwellings. Existing dwellings shall be provided
with draftstopping at openings around vents, pipes and ducts T
installedfor theoperation of the solar emgr system. Draftstop
ping materials may nadbe less thad/, —inch gypsumboard/g

—inchplywood, mineral-based insulation or other approved -mat(%)Hri]f;%g:un%gfsegligtgg?grﬁ) %g)gg ’\éﬁégeﬁ~f97‘1‘86?°°"e°“°"3 in (2) and
rials. T h '

(b) Collectors. A collector intendedor installation integral  comm 71.22 General mechanical requirements.

with or formlng a part of the .bundlng or dwelling roof structure(l) INTERCONNECTIONS. When a solaenegy system and an aux
and its associatedoof covering material, may not reduce Ofjiary enegy system are interconnected, the design temperature or
impair the fire resistance of the designated roof covering materighsignpressure of either system may not be exceeded. The inter
(7) Loaps. The structural desigof the solar engy system, connectionmay not compromise or bypass any required safety
including connections and supporting structural elements, shdiviceson either system. Auxiliary equipment shall be compat
be based on loads anticipated during the design life of the sallale with the solar engy system output, including but not limited
energysystem. Roof loading due to tf@lowing loading efects to, temperatures, pressures and heat transfer fluid type.
shall be included in the design odll structural elements  (2) |DENTIFICATION OF MATERIALS. Components anchaterials
influencedby these loads: usedin solar enayy systems shall be permanently marked or
(a) Dead loads. 1. Collector The collector and supporting labeledby the manufacturer as to the comporseliitations. All
structure,including building components, shall be designed arigted components shall have the seal of the listing agency perma
constructed to support the weight of the collgobtiher compe  nently affixed to the component.
nentsand heat transfer fluids. (3) ReLErvaLvES. (a) Pressurerelief. 1. All components of
2. Thermalstorage. The thermal storage and supportirije solar enagy system havingalves capable of isolating heat
structureshall bedesigned and constructed to support the weiggeneratingor heatransfer components shall be provided with an

of the storage containeszomponents, heat transfer fluids and-stoﬁpprovedadequate_ly sized pressure relief valve. The installation
agemedium. of the relief valve dischge shall be in accordance with s. Comm

(b) Live loads. 1. Use. Surfaces that must support maint§2,\140.(‘é) (h) 852 0 bertrdm ILHR 82.40. ILHR 82.40 (4) (h
nancepersonnel shall resist a load of 250 pounds distribated oot ooa—go, oo oo A 40 (4) (h) was

a4-inch square area. _ _ ) 2. The pressure relief valve shall be set at a pressure not to
2. Wind loads. The collectpincluding any mounting hatd exceedthedesign pressure of the solar egyesystem or compo

wareand bUIIdIng components, shall be designed and COﬂStf}JCﬁﬁd\tor 150 psig, whichever is less&he relief valve settings may

to support superimposed wind loads26fpsf downward or posi not exceed the recommendations of the valve manufacturer

tive pressure on the collect@nd 20 psf upward or negative pres by \acyum elief. Vacuum relief valveshallbe installed as

sureon the collector requiredin s. Comm 82.40 (4) (h) 6.

Note: The letters psf stand for pounds per square foot. _ Note: Comm 82.40 was renumberizdm ILHR 82.40. ILHR 82.40 (4) (h) was
3. Snow loads. The collector and supportstgucture, repealecef. 6-1-88.

including building components, shall be designed and constructed(c) Temperatue relief. 1. Temperature relief valves shall be
to support the following snow loads on the collector: of adequate reliefating expressed in Btu/hr for the components
a. Except as provided in subd. 3.t} load as indicated in served.
the zone map for solar collector loads, distributed over the entire 2. Temperature relief valves shall be installed in thermal stor
area.The loads shall be applied to the horizontal projection of tlgeso that the temperatusensing element is immersed within
solarcollector thetop 6 inche®f a storage tank that contains liquid. The temper
b. Collectors having &lope (x) exceeding 30 may be aturerelief valve shall be set to open at 2J0or less.
designedor a load determined by multiplying the snow load spec (d) Combination pessure-temperatarrelief valves. Com
ified in subd. 3. a. by slope factor (C), using the following for binationpressure—temperature relief valves shall comply with all
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the requirements of theeparate pressure and temperature relief (g) Controls shall include provisions for manual bypass,
valves. adjustmentor override of automatic controls as is required to

(e) Entrapped air Except for drainbackystems, the solar facilitateinstallation, startup, shutdown and maintenance.
energysystem shall provide means for removingaaithe highest ~ (7) Corrosion. (@) All materials used in treplar enegy sys
point of the system when liquid heat transfer fluids are used. temshall be compatible. All components in contact with the heat
(4) HeAT ExCHANGERS. (a) Except as provided in pgb), transfer fluid used in the solar eggisystem shall be compatible
wherever potablewater is interfaced with toxic heat transfeiith the heat transfer fluid.
fluids, a double wall heat exchangueiith positive leak detection ~ (b) All metal parts, including screwsplts, and washers,
ventedto the atmosphere, shall be provided. The vent shall B&ich are not inherently corrosion resistant and are exposed to
locatedatthe lowest part of the heat exchanger or as approvedajjnosphericconditions, shall be protected from corrosion by
the department. painting, plating, or similar means.

(b) Where air is theheat transfer fluid, a single wall heat (¢) Metallic parts which provide protection to either electrical
exchangemay be used. Where potable watethis heat transfer componentr internal building structures shall balvanically
fluid, direct connection to the potable water system is allowed @®mpatibleand protected from corrosion.
asingle wall heat exchanger may be used. History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.

(5) HEAT TRANSFERFLUIDS. (@) Solar engy systems using
- . 71.23 Collectors. (1) COLLECTORCERTIFICATION
liquid heat transfer fluids shall have a label attached to the therm comm .
storageindicating the heat transfer fluidhame, freezing point REQUIREMENTS. After January 1, 1987, all collectors shall be eerti

; i . fied by the Solar Rating an@ertification Corporation (SRCC),
ande,_ an(_j t_he system de5|graerecor_nmendat|ons for CheCkIngtheAir Conditioning andRefrigeration Institute (ARI) or equiva
andmaintaining the heat transfer fluid.

lent. This provision does not apply to home-built systems; cus

(b) The heatransfer fluid contained in a non-draindown ofom-builtsystems and small manufacturers. As used in this sub
non-drainbaclsystem shall bable to withstand temperatures ofsection:

atleast —35°F before freezing. (a) “Home-built system” means an owner-installed solar
(c) Only heat transfefluids recommended by the systemenergysystem incorporating a collector assemliigdhe system
designerfor use in the solar ergyr system shall be used. Ethyleneswnerfrom components, but does not include manufactaokd
glycol may not be used for solar eggrsystems in one- and lectorssupplied as an integral unit and installed by the owner
2—family dwellings, but may be used in buildings. (b) “Custom-built system” means a one—of-a-kind solar
(d) Flammable liquids may not be used as heat transfer fluidsiergysystem incorporating a collector fabricated at the installa
(e) The heat transfer fluid shall be capable of withstandirfitpn site from components, but does not include modular systems

designtemperatures without rapid thermal degradation. |n which the modular Components are assembled atgtadlation
() The flash point of the heat transfer fluid shall exceed, ch'/te' . ) ) .

50°F, the maximunoperating temperature of the solar gyesys (c) “Small manufacturer” means a busingsat builds or

tem. assembledess than 2500 square feet of collector per year

. . . electsnot to list with SRCC or ARI.
(9) Drains and other designated heat transfer fluid digehar Note: Certification of collectors by the SRCC and the ARI is based on the Ameri

or fill points in solar enggy systems at which toxic, combustibl€cansaciety of Heating, Refrigerating and Air-Conditioning Engin¢a8HRAE)
or high temperature heat transfer fluids may be diggltlshall  standard93-77 and 95-1981. Further information can be obtained from the Solar

be labeled witha Warning describing the identification and _hazgtingand CertificationCorporation, 1001 Connecticuvénue, N.W, Suite 800,

. . . ! ashingtonD.C. 20036, or the Air—Conditioning and Refrigeration Institute, 1501
ardousproperties of the fluid, instructions concerning the saigiison Boulevard, 6th Flogrrlington, VA 22209.

handlingof the fluid, and emeency first aid procedures. (2) COLLECTOR TILT AND ORIENTATION. Collectors shall be
(6) ContrOLS. (a) Controls, dampers and valves shall biastalledas close to the optimum tilt angle as conditions aflod/
markedto identify their function. Any control that serves as amvithin 45° of due south.
emergencyshutdown device shall be so identifiegla conspicu (3) COLLECTORDESIGNAND CONSTRUCTION. (a) Transmission
ousand permanent label. lossesdue to outgassingOutgassing of volatiles fromompo
(b) Automatic control of the heat transfer fluid circulatioments may not reduce the collectgrerformance below the
betweerthe collector and thermal storage or load shall be useddeclaredcollector performance when the collector is exposed to
limit operations taconditions when useful emgr can be cel thetemperatures and pressures that will occur in actual service.
lected. (b) Dirt retention. The coverplate under normal weather eon
(c) Fail-safe controls shall be designed so that in the eventdiions may not, with normal maintenance, collect or retaices
apower failure, or a failuref any component in the solar eger  Sivedirt.
systemthe temperature or pressure or both developed isolae (c) Glass. Glass used in collector construction shall be-tem
energysystem, will nodamage the component or the building opered.

presenta danger to the occupants. (d) Glazings. Glazings subject to human impaetd within 7
(d) Controls shall be selected and installedtsd the solar feetof ground level shall be safety glazing material constructed,
energysystem and auxiliargnegy system will operate togethertreatedor combined with other materials so as to mininitze

andindependently likelihood of cutting and piercing injuries resulting from human
(e) Space heating and control thermostats shall be installedTiPactwith the glazing material. .
accordancevith themanufactures or system desigrierinstrue (e) Plastic. Plastic used igollector construction shall be capa

tions. Space heating thermostats shall be located away frdae of withstanding the maximum operating pressure and temper
drafts,heat sources and exterior waNéercury bulb thermostats ature,and shalbe used in accordance with manufactsrezcorm
shall be leveled to assursatisfactory operation. Thermostatgnendations.
mountedoutdoors shall be suitable for outdoemvironmental () No—flow The collector shall be capable of withstanding
exposure. no—flow conditions.

() Controls shall be installed to prevent component damage(g) Leakage. The constructiomf the collector shall provide
from thermal shock. protectionagainst:
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1. External leakage of the heat transfer fluid from the collec 6. Filling and draining. Interconnecting piping or ducting

tor; shallbe insta_lled to minimiz_e flow restrictions am_dprovide bal
2. Internal leakage intthe collector from environmental con ancedflow. Piping shall be installed to allow for filling anidair:
ditions; and Ing.

. History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.
3. Internal leakage of the hegansfer fluid from the collector oY ~" Registarune ° ¢

from cleaning operations as performed during routine mainte ~qnm 71.24  Air systems. This section shall apply to

nanceas specified in the operation and maintenance manual. 5¢tiyesolar enegy systems and components that use air as a heat
(h) Corrosion. 1. All materials used in the absorber or heatansferfluid.

transferfluid conduitsmay not be pitted, corroded, or otherwise (1) AR DISTRIBUTION. (a) Size. Air distribution components

?e_lgrradgd:_);]th_? h;at_trgr;_?fer fluid to an extent that will result igh a1 he adequately sized to insure a uniform distribution of air
ailure during Its design Irte. ) (b) Dust and dirt pevention. 1. Flow eficiency and health
2. In closed loop systems, aluminum nr&yt be connected p575rd Duct and fan systems shall be protected against accumula
with copper or iron. Separation of ieiifent pipe materials by iso tjon of deposits of dust or dirt that could reduce flow arfid ef
lating bushings is not acceptable. ciency or create a potential health hazard when admitted into
(i) Ultraviolet stability. All materials used in the collector mayoccupiedspaces.
notdegrade when exposed to ultraviokadiation to an extent that 2 «ajr filters’. Air filters shall be installed on the outlet side

will reduce the collector performance below the declared €ollgg the thermal storage in solar egesystems. Air filters shall be

tor performaqce. . . . removableto allowcleaning. Solar engy systems used for space
(i) Insulation. Collector insulation shall beapable of with  heatingshall incorporate the use of a higlii@éncy air filter

standingmoisture, ultraviolet radiation, and environmemtgbe  installedin the cold air riseduct to the collectors unless the air

sure. doesnot pass over the absorber

(4) COLLECTORMOUNTING AND INSTALLATION. (&) Mounting. (c) Insulation. The primary solar duct system shall be insu
1. Mounting onroofs. Load design requirements shall be ifatedas specified in s. Comm 71.21 (3).
accordancevith s. Comm 71.21 (7). (d) Ductwork. 1. Interiorducts. Interior ducts shall comply

2. Mounting on the ground. When collectors are located aovith s.Comm 23.08 for dwellings or ss. Comm 64.31 to 64.35 and
concreteslabs, the slab shall be a minimum of 4 inches thick. C&4.41for buildings.
lectorsshall be located a minimum of 6 inches abovegtioeind 2. ‘Exterior ducts’. Ducts located outsidee dwelling or
surface.Collectors installed on the ground shall be adequatetyiilding shall be constructed of galvanized steel or corrosion—
supportedand anchored. resistanimetal.

3. Collector stresses. Structural supports mayimpbse (e) Temperatue, pessue and exposer Ducts, insulation,
unduestresses on the collector gasketssealants and adhesiveisall be capable of withstanding

4. Wood. All wood components used in collectoounting maximumoperating temperatures, pressures and environmental
which are exposed to the environment shall be resistant to deggposure.
in accordance with s. Comm 71.21 (4) (dpad used in collector (f) Bypass.Solar enagy systems providing both space heating
framesor housings shall be protected against structiegtada anddomestic water heating shall be equipped with a bypass of the
tion due to high temperature exposure. thermalstorage during the nonheating season.

5. Metal. All metal parts shall hgrotected from environmen (2) SEALING OF AR SYSTEMS. (@) Duct system.The primary
tal conditions in accordance with s. Comm 71.22 (7) (b) and (splarduct system shall be sealedaccordance with the following

6. Tilt and orientation. Structural supports shall be-corféquirements:
structedto maintain collector tilt andrientation within design 1. Alljoints in metal ducts shall be made with good fit-up and
conditionsthroughout the life of the solar eggrsystem. closure.

(b) Installation. 1. Instructions. Collectors shall be installed 2. Joints and seams shall be sealed with adhesives, mastics or
in accordance with the instructions provided by the systetnmpatiblecombinations of tape binders and adhesives in ducts
designer. conveying air to and from storage units and solar collectors and

2. Fire protection. Collectors made of combustible materidfd ducts conveying air from such circuits to points of connections
may not be located on or adjacent to construction requirde to With ducts circulating air to and from the occupied space.
of noncombustible materials. Collector installation slzddo 3. Tapes shalbe used in accordance with manufactereze
complywith s. Comm 71.21 (6). ommendations.

3. Safety Safe access to componesibject to deterioration 4. Oil-base caulking and glazing compourrday not be
or failure, such as rubber hoses, joint sealants, and cover platésgd.

shall be provided to allow for maintenance or repgor roof- 5. Stapled closures of duct connections and stapled fitting
mountedcollectors, the work space adjacent to collectors and pessemblieshall be sealed.
visionsfor safe placement of ladders shall be considered. Note: The purpose of these requirements is to reduce the duct loss to 10% or less.

- . . . It is not the intent to require testing of the installed system to determine duct leakage,
4. Moisture protection. Collector installation may not €Oyt to assure construction standards which will essentially provide the required

tribute to moisture buildup, rotting, or other acceleradetkriora  degreeof airtightness in the primary solar duct system. Construction which will pro
tion of roofing materials. Collectors and structural supports shakdle equivalent airtightness will be allowed in lieu of the sealing requirements.
beinstalled in a mannesuch that water flowing bthe collector (b) Thermal storage.Thermal storage shall be constructed and
surfaceand structural supports will not accelerate formation of icealedor otherwise fabricated to limit air leakage. Sealing shall
damsor cause water damage to the building or dwelling. Provhcludejoints in thermal storage, duct and access openings.

sionsshall be taken to minimizsuildup of snow upon collectors, . Eot?:dThis is notcintendted tﬁ aqg')t; to ther,rgmrzge \;vhi;:_h”is thermally zoupled ,

; ; ; o0 heated spaces. Concrete should be considered potentially porous and may require
which may reduce their &ctiveness. lining and sealing to limit air leakage. Problems associatédshrinking, warping

5. Caulking and sealing. Joints between structural suppastgcracking should be considered for thermal storage constructed of wood.

andbuildingsor dwellings shall be caulked and flashed to prevent (c) Collectorsand componentsCollectors and other compo
waterleakage. Bolts oother means of fastening the collector onents,such as air handling units, heat exchangers and fiteat,
structuralsupports to the roof shall be sealed from water peneti#e assembled and sealed in accordance with manufaestairet
tion. systemdesigne’s instructions. Sealing shall include all joints
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betweencomponents and ducts. Equivalent airtightness bleall stressesmaterial properties and heat transfer fluid characteristics
providedfor site—built collectors. to provide proper and #¢ient performance.

(3) FrReeze PROTECTION. (&) Cold airflow prevention. The (b) Pipe. 1. Size. Pipe sizinghall be in accordance with
solarenegy system shall be designed and installed to prevent caldceptediesign practice or recognized methods.
airflow across the water heater coil. If mechanical dampers ar@lote: The sizes of pipe to be used for mains and riserg be selected from the

i i HRAE Guide and Data Book, published by the American Society of Heating,
usedto meet this requirement, they shall not allow Ieakage ngrigeratingand Air-Conditioning Engineers; or from the manuals published by

more.than 5% of the solar ergyr system design airflow rat  the Hydronics Institute, 3Russo Place, Berkely Heights, New Jersey 07922 or the

one-inchwater column. MechanicalContractors Association of America410 Grosvenor Lane, Suite 120,
(b) Secondary freze potection. Solar enegy systems using Seihesda Maryland 20814 _

electricalor mechanical devicder freeze protection, shall incor 2. Pipe materials. Piping materials for open loop systems

poratea secondary freeze protectisystem in case of mechanicaiShall comply with s. Comm 84.30. Piping materials for closed

failure. An electrical freeze sensor which activates the pump PP Systems shall be schedule 40 black pipe, type K, L or M cop

circulatefluid through the water heater coil may be used to me":Or Otherpipe approved by the department. Unglazed, noncon
this requirement. centratingcollectors, limited to unpressurized systems for swim

N ¢ tic & tection. A tomatic ming pool and spa heating applications, withmeaximum
(c) Nonautomatic &eze potection. Any nonautomatic freeze o rasing temperatureof 2009F may utilize rubber or plastic
protectionshall be noted as su@hthe operation and ma'menanceplatesand piping
manual. SR . . -

(4) THERMAL STORAGE. (a) Air quality. Heat transfer fluid, 3. Drainingand filling. Where the design requires piping to

heatstor media and thermal stor materials. inclui be drained to protect the solar eggrsystem from freezing or
heatstorage media and thermal storage materials, inCIW§g \perethe heatransfer fluid must be replaced as part of regular
interior protective coating, may not impataxic elements or

ffensiveodors 1o ar distributed t fh maintenancethe piping shall be pitched toward a designated
offensiveodors 1o air distributed to areas of human OC.CUpancigointin the solar engy system to permit drainage. Appropriate

(b) Insulation. Thermal storage shall be insulated in aceorgalving to drain and fill the solar ergy system shall also be sup
ance with s. Comm 71.21 (3). plied.

(C) Loads and envimmental conditionsLoads shall meet the 4. Hangers and supports. Pipe hangers and supports shall be
requirement®fs. Comm 71.21 (7). Thermal storage located out, accordance with s. Comm 82.60.

sideor undeground shall be waFerpr_qof. 5. Identification of potable and nonpotable walére identi

(d) Rock storage.When rockis utilized for thermal storage, fication of potableand nonpotable water piping systems shall be
therock shall be cleaned and dried before it is placed into the ster accordance with s. Comm 82.40 (3) (b).
agearea. The thermal storage shall be provided antinlet and 6. Insulation. Piping shall be insulated in accordance svith

anoutlet plenum. ‘ Comm71.21 (3).
" (e)ﬁr?lase clhan%e_lf phasledchantgg storage materials are used, (c) Valves. 1. Relief valves shall be designed and installed in
eyshall be placed in sealed containers. accordancevith s. Comm 71.22 (3).

. (5) Dawpers. (a) \olume control dampers shall be installed 5 - 5 required shutdfor control valves shall be readigces
in each branch or zone duBingle leaf dampers which are a pargible

of a manufactured air grille may not be used. .
9 y 3. Valves used to chge or drain closed loop systems shall be

_(b) Opposed blade dampers which are a part of a manufactyied, ;<o ey type, have valve outlets capped or have handles
air grille shall be acceptablestificient space is provided behind removedwhen the solar engy system is operational.

the grille face forproper operation of the damp&Vhere space
prohibitsthe use of an opposed blade damper behind the grille 4- The cold water brando each thermal storage tank or water
tershall be provided with a valve located in the same room

face, an opposed blade damper may be installed in the regi . X . . ;
stackat a location where it is accessible from the grille openin\%earthe equipmenand serving only this equipment in accordance

‘ . With s. Comm 82.40 (4) (j) 2. c.

(c) \blume control dampers shall béa type and size that will ™. comm 82.40 was(rezu(rjrzberﬁrdm ILHR 82.40. ILHR 82.40 (4) () was
satisfythe design conditions of the duct system. repealed éf 6-1-88.

(d) Backdraft dampers or motorized dampers shall be installed(d) Sealants and gasket&askets, sealants, hoses and other
so as to prevenair passage through the collectors when solgtastic,rubber and synthetic parts may not be adverséytaf
energyis not being collected. by contact with heat transfer fluids, higgmperatures, high pres

(e) Dampers installed in the primary solar duct system shaHresor sunlight to an extent that their ability function is
havefelted blade edges or otherwise be treated to insure tight datpaired.
off of the airstream. (2) Pumps. Pumps shall be sized to provide an adedilate

(f) Volume control dampers shall be furnished with a lockingumpsshallbe properly matched with the heat transfer fluid so

control device to hold the damper in ifixed control position thatpotable water qualitis maintained and pump and loop parts
unlessthe damper is motor controlled. arenot degraded under normal operating conditions.

(6) BLoweRrs. (a) Blowers shall bef a type and size that will Note: It is recommended to use centrifugal-type pumps.

satisfythe design conditions of the solar egyesystem. (3) PROVISIONSFORLIQUID EXPANSION. (@) Liquid expansion
(b) All blowers shallbe rated by the manufacturers in cf required. Any portion ofthe solar engy system utilizing a closed

. - o - rT]oop shall be provided with aneans for liquid expansion. The
capacityagainst a specific external static pressure.

S : " = expansiortank, or other approved method, shall have the capacity
mastory. C. ?;%'3%‘;’}%317??&;{3 - 366,feT-1-86;corrections in(1) () 1. withstand the heat transféuid expansion from minimum to

maximumdesign temperatures and be compatitikh the heat

Comm 71.25 Liquid systems. This section shall apply transferfluid. _ _
to activesolar enagy systems and components that use liquid as (b) Open expansion tanksSolar enegy systems, equipped

a heat transfer fluid. with an open expansion tank to satisfy heat transfer fluid expan
Note: The connection of a solar eggrsystem to the potable water supply systen$10N, shallbe prOVlded with an I_ndOOF_C_)VGrﬂO\f\Tom the upper
may require the obtaining of a local plumbing permit. portion of the expansion tank, in addition to an open véhe

(1) LiQuip pisTRIBUTION. (a) Design. Components shalle indoor overflow shall be carriedithin the building or dwelling
designedfor flow rates, temperatures, pressurggchanical to an approved drain.
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(c) Closed loop systemsl. Closed loop systems shall have (b) Recirculatingwater Water used for space heating may not
anairtight tank or other suitable air cushion that shall be: bereturned to the potable water system.

a. Consistent with the volume and capacity of the closed loop (c) Toxic elementsHeat transfer fluids, heat storage media and
system;and thermalstorage materials, including any interior protectvat

b. Suitably designed for a hydrostatic test pressure of 4r&Js, may not impart toxic elements to potable water

i i History: Cr. RegisterJune, 1986, No. 366,fe7-1-86;correction in (3) (c) 2.
timesthe design pressure of the closed loop system. made under 5. 13.93 (2m) (b) 7.. Stats

2. Expansion tanks for closed loop systems designed te oper
ateat or above 50 psig shall be constructed in accordance with chComm 71.26 Electrical requirements. All electrical
Comm41. work shall conform to theequirements of the W&tonsin Electri
(4) THERMAL STORAGE. Thermal storage for domestic orcal Code, \dlume 2, ch. Comm 16.

industrialuse shall meet the requirementsoLHR 82.40 (4) (g) Note: The Wsconsin Electrical Code,dlume 2, ch. Comm 16 adopts by refer
andthe following: encethe National Electrical Code (NEC), with additioamendments and deletions.

Note: Comm 82.40 was renumberédm ILHR 82.40. ILHR 82.40 (4) () was 'St Cr RegisterJune, 1986, No. 366,fe7-1-86.

repealeceff. 6-1-88. .
p(a) Thermal storage shall be located in heated areas when pomm 71.30 Photovoltaic solar energy systems.
?\ﬁ“ GENERAL INSTALLATION REQUIREMENTS. Photovoltaic solar

possible. :
(b) Thermal storage shall be insulated in accordance Withg:gr(%/'systems shall comply wita Comm 71.21 (1), (2), (4). (6)

Comm71.21 (3). . . . (2) ELecTrICcAL REQUIREMENTS. All electrical wiring, installa
(c) Thermal storage shall be located to provide for servicingyn equipment and materials used in the construction and-instal
(d) Thermal storage shall be designed arstialled to with  |ation of photovoltaic solar ergy systems shall complyith the

standall anticipated loads and environmental conditions. requirement®f the Wsconsin Electrical Code,d/ 2, ch. Comm
(e) Thermal storage shall be designed for maximum operatihg.
temperaturegsnd pressures. Note: For design requirements and definitions for photovoltaic solaggisgs
. . . tems,see Atrticle 690, of the National Electrical Code (NEC), as adopted by reference
(f) Pressurized thermal storage shall be provided with relnﬁﬂe Wsconsin Electrical Code,olime 2, ch. Comm 16.
valvesin accordance with s. Comm 71.22 (3). History: Cr. RegisterJune, 1986, No. 366,fe7-1-86.
(g) Only pressurized thermal storage shall be used for potable
water. SubchapterV — Warranty

(h) Concrete thermal storage tanks may not be pressurized.
(i) Thermal storage buried outdoors shall be located at lea%t%Comm /140 Purpose.  Pursuant to s. 101.175 (4) (a),

-~ ts.,this subchapter establishes the requireroéat warranty
feetaway from the building for every foot excavated below th&nd minimum warranty requirements for solar @yesystems
footing.

. . ) _andcomponents.

()) Nonpressurized thermal storage shall be provided with &ote: The requirements of this subchapter are recommended standards. See s.
ventto the outside atmosphere. The thermal storage opening$omm71.03. _
the vent shall be sealed at the penetration of the thermal storag#istory: Cr. RegisterJune, 1986, No. 366 fe7-1-86.

andthe vent shall be provided witHg-inch mesh screen to pre . ,
ventthe entrance of vermin. Comm 71.41 System designer ’'s warranty . All new

solarenegy systems shall be covered by a system desgner

(k% Nor]pr((ejstsurized thermzl étorage shall be provided with by, The system desigrierwarranty shall meet or exceed the
overflow piped to an approved drain. following requirements:

(5) JOINTSAND CONNECTIONS. (a) Except as provided in pars. (1) TYPE AND DURATION OF WARRANTY. The system designer

(b) atrm (c), joints ancti cofnneé‘tions fgz s‘,‘(z)lar gyesystems shall shallissue toevery buyer a written warranty that meets the follow
meetine requirements of s. Lomm o4.40. _ ing minimum requirements:
(b) Joints and connections for closed loop systems with non (a) A one year warranty on the entire solar gpesystemand

concentratingollectors and type K, L or M copper tubing nmy 1,4 llati fth I
solderedwith 50/50 solder to within 5 feet of the coIIectors.t e(lt?)st;\ 5a gzgrow;rfai?yagf%ﬁzzf)g-an d the installation of

Within 5 feet of the collectors, soldering shiadl in compliance
the collectors.

with par (a). . .
(c) Joints and connections withinfeet of concentrating col . (c) The warrantshall specify those items covered and those
nifems not covered.

lectorsshallbe silver brazed or attached with proper flare, co
pressionor threaded joint. ~ (d) The warranty shall begiheday the solar engy system
(6) FrReezeprOTECTION. (&) All solar enagy systems, except IS putinto operation. .
draindownand drainback systems, utilized during periods when (2) VOIDING OF A WARRANTY. (a) The warranty may specify
outdoor temperaturesare below 40°Fshall be provided with 'éasonablénstallation and maintenance proceduriesjuding
freezeprotection. specificationsof incompatible components, and may stateson

(b) Components containing liquid heat transfer fluids shall lﬁebleuseconditions for the system desigrewarranty to be &c-
provideda means of protection from freeze damage. Automatic ' . .
freezeprotection shall be provided in a power failure mode. (b) The warranty may not be voided or in any way reduced by

(c) Any nonautomatic freeze protection shall be noted as Suﬁgdltlonsthat may occur in the normal operation of the solar

in the operation and maintenance manual. rgy_f_ﬁstem. hall list i that will void thar
(d) Collectors and piping which must drain for freeze pmte?an(ti/) e warranty shall list any actions that will voi i

tion shall be installed with a slope of at least 1/8 inch per foot.
(7) PoTaBLE WATER PROTECTION. (@) Prohibited connections

to fixtures and equipmentProtection against backflow or bac

siphonageshall beprovided for connections to potable water-sup

(3) NoTiFicaTion. The warranty shalcontain the name,
addressand telephone number of the customer semapeesen
ative.

Note: By federal lawall warranties must be in accordamei¢h the standards,

ply systems in accordance with s. Comm 82.41 (1) (h). termsand conditions specified in the Magnuson-Mosamahty — Federal fade
Note: Comm 82.41 was renumberfsdm ILHR 82.41. ILHR 82.41 (1) (h) was Commissionmprovement Act, 15 United States Code, Sections 2301-23¥B),
repealeceff. 3-1-94. andthe regulations promulgated thereunder as found in 16 Code of FederalRegula
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tions, Subchapter G (1981). The requirements of this section are in addition to-the fed (a) The time intervals for routinmaintenance. The operation

erﬂ;’g’fg{)ﬁ”tgeggggt‘;fgﬁe 1986. No. 366 fe7—1-86 andmaintenance manual shall proviaepace for logging mainte
e ' B ' nancedone on the solar emggrsystem by the owneinstalleror
SubchapterVI — Operation and Maintenance system designer; _ o
Manual (b) Instructions for changing the heat transfer fluid, lifeat

transferfluid is present. A detailed description of the heat transfer
Comm 71.50 Purpose. Pursuant to s. 101.175 (4) (b)lfluid used in the system shall be provided. The description shall
Stats. this subchapter establishes the minimum requirenugntsincludethe following:

anoperation and maintenance manual for solarggngystems. 1. The exact name of the heat transfer fluid;
Note: The requirements of this subchapter are recommended standards. See s.2. Whether the heat transfer fluid is toxic or non-toxic;
Comm71.03, 3. If the heat transfer fluids toxic, a cautionary statement

History: Cr. RegisterJune, 1986, No. 366,fe7-1-86. . , ik .
Y 9 regardingthe poisonous characteristics of the heat transfer fluid;

Comm 71.51 General requirements. (1) The opera 4. First aid instructions in case the heat transfer fluid is
tion and maintenance manual shall be supplied by the systmgestedsplashed on skin or splashed in eyes;
designer. 5. The system desigrisror installers recommended heat
(2) Additional instructions for operation anthaintenance transferfluid change interval;
may be added by the installer but may not: 6. A caution that the heat transfer fluid may be hot;
(a) Contradict the manufacturgiinstructions; 7. A warning against the use of toxic heat transfer fluids in
(b) Contradict the system desigtseinstructions; systemsnot designed and installed for tinge of toxic heat transfer
(c) Wid the manufacturés warranty; fluids; and . .
(d) \oid the system desigrisrwarranty; or 8. A proper disposal method for the heat transfer fluid.
(e) \bid the installe’s warranty (c) Cleaning instructions, if apfor the following components

(3) Any pre-installation instructions shall be supplied by th@atare present:
installer. 1. Collector plate and cover;
(4) All operation andmaintenance manuals, installation 2 Heatexchanger; and
instructionsand othetinstructions shall be supplied to the buyer 3. Collector absorber
on or before the day the solar eggisystem is operational. (d) Instructions for any other required routine maintenance.
History: Cr. RegisterJune, 1986, No. 366,fe7-1-86. (3) COMPONENT SPECIFICATIONS AND DETAILED DRAWINGS.
Componenspecifications and detailed drawings for solar gyer
systemsshall contain the following:
(a) A detailed drawing of the entire solar emesystem and
eachmajor component;
(b) Alist of the solar engy systens specifications including
all of the following that are applicable:
1. The collector manufacturer and model number;
2. Gross collector area;
3. Collector performance test results or sysp@rformance

Comm 71.52 Operation and maintenance manual
for active solar energy systems.  The operation anahainte
nancemanual for active solar emgrsystems shall include, hist
not limited to, the following requirements:

(1) OPERATING INSTRUCTIONS. Operating instructions shall
containthe following:

(@) Operating instructions for normal solar enersystem
operations;

(b) Operatingnstructions for leaving the solar eggrsystem . X
inactivefor extended periods of time, such as vacations; rating or both; o ,

(c) Operating instructions for disengaging the solargner. _4- The name of the ganization doing the performanca:
systemand operating and maintaining the auxiliary gyesys "9

tem, if present, independently of the solar ejyesystem:; 5. Fluid cqpacity of the collectors and thermal storage;
(d) A valving diagram clearlghowing the position that each ~ 6. Full weights of the collectors and thermal storage;
valve should be in, for operation of the solar gyesystem; 7. Temperature and pressure ratings of the thermal storage,

(e) A detailedexplanation of the freeze protection and no—fIO\/‘?0||€‘(3t0r5<5\n(_j pump;
protectionfeatures of the solar emggrsystem including whatthe 8. The size of all piping and ducts; and
ownerneeds to do, if anything, in the everiawer failure occurs 9. The type of thermal storage.
simultaneouslywith freezing or no—flow conditions. If the solar History: Cr. RegisterJdune, 1986, No. 366,fe7-1-86.
energysystem does not provideeeze or no—flow protection or ) )
both, the operation and maintenance marskall state so ina . Comm 71.53 Operation and maintenance manual
clearand concise manner; for photovoltaic solar energy systems. The operatiorand
(f) Theconditions at which the solar eggrsystem may be Maintenancenanual for photovoltaic solar eggrsystems shall
damagecby freezing or no—flow conditions or both: include,but is not limited to, the following requirements:
(g) Operating instructions for start-up procedures; and (1) OPERATING INSTRUCTIONS. Operating instructions shall
' containthe following:

(h) Operating instructions for diagnostic procedures. Operat (a) Operating instructions for normal solar svstem
ing instructions for diagnostic procedures shall state on ever erationF;' 9 Rllatied

age warnings if the diagnostic procedure performed by th
pagewarnings | 29 P ure p y (b) Operatingnstructions for leaving the solar eggrsystem

ownervoids any warranty . / " . =)=
(2) MAINTENANCE INSTRUCTIONS. Routine maintenance, per inactivefor extended periods of time, such as vacations;

formed by the owner may not void the system desigtseor (c) Operating |_nstruct|0ns_for.d!sengaglng _t_he solar ggner
installer’s warranty unless certain routine maintenance; petySteémand operating and maintaining the auxiliary ggesys
formed by the owneris prohibited by the system designer of™: if present, independently of the photovoltaic seaegy
installer.If routine maintenance, performed by the owigpro- ~ SYStém; . .

hibited, it shall be stated accordingly in a contrasting color next (d) Operating instructions for start-up procedures; and

to the prohibited routine maintenance. Routine maintenance(e) Operatingnstructions for diagnostic procedures. Operat
instructionsshall include the following: ing instructions for diagnostic procedures shall state on every
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page warnings if the diagnostic procedure performed by the (d) Instructions for any other required routine maintenance.
ownervoids any warranty (3) COMPONENT SPECIFICATIONS AND DETAILED DRAWINGS.

(2) MAINTENANCE INSTRUCTIONS. Routine maintenance, per Componenspecifications and detailed drawings for solar gper
formed by the owner shall not void the system desigisepr systemsshall contain the following:
installer’s warranty unless certain routine maintenance; per (3) A detailed drawing of the entire solar egyesystem and
formed by the owneris prohibited by the system designer ogachmajor component;
ws;aller..lf routine maintenance, performed by the owigpro- (b) A list of the solar engy systens specifications including

ibited, it shall be stated accordingly in a contrasting color ne%ié f the following that licable:

to the prohibited routine maintenance. Routine maintenan otthe Toflowing that are applicable-
instructionsshall include the following: 1. The collector manufacturer and model number;

(a) The time intervals for such maintenance. The operation and 2. Gross collector area;
maintenancemanualshall provide a space for logging mainte 3. Collector performance test results or sysgmrformance
nancedone on the solar ergr system by the owngnstalleror  ratingor both;

system designer . . . 4. The name of the ganization doing the performancat
(b) Cleaning instructions, if anfor the following components ing;

thatare present: 5. Temperature and pressure ratingshef electrical storage
1. Collector plate; andcollectors;
2. Collector cover; and 6. Weights of collector and electrical storage;
3. Batteries. _ _ _ _ 7. \bltage, current and kilowatt rating of collectors;
(c) Routinemaintenance instructions, if grigr the following: 8. Amp-hour capacity of batteries; and
1. Checking and restoring battery fluid level; 9. Temperature andentilation requirements for the battery
2. Checking for and removing corrosion; and storagearea.
3. Cleaning of battery top. History: Cr. RegisterJune, 1986, No. 366,fe7—-1-86.
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