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1 DEPARTMENT OF COMMERCE Comm 45.05

Chapter Comm 45
MECHANICAL REFRIGERATION

Comm45.01  Purpose. Comm 45.14  Penalties.

Comm 45.02  Scope. Comm 45.15  Occupancy classification.

Comm 45.03  Application. Comm 45.16  Refrigerating system classification.
Comm 45.05  Definitions. Comm 45.17  Refrigerant classification.

Comm 45.06 Incorporation of standards by reference. Comm 45.18  Restrictions on refrigerant use.
Comm 45.07 Installation registration. Comm 45.19 Installation restrictions.

Comm 45.08 Inspections. Comm 45.20 Design and construction of equipment and systems.
Comm 45.09 Implementation of rules. Comm 45.21  Operation and testing.

Comm 45.10 Fees. Comm 45.22  General requirements.

Comm 45.1 Enforcement. Comm 45.32  Approved equipment.

Comm 45.12  Appeals. Comm 45.33  Refrigerant purity

Comm 45.13  Petition for variance.

Note: Chapter Ind 45 as it existed on September 30, 1983 was repealed and afegiiow—up inspection service ofhe current production of the
chapterlLHR 45 wascreated déctive October 1, 1983; chapter ILHR 45 as it existeqisted roducts
on August 31, 1994 was repealed and a new chapter ILHR 45 was créattigesf p : . . i
Septembel, 1994. Chapter ILHR 45 was renumbered to be chapter Comm 45 (4) “ASME” means the American Society of Mechanical
under s. 13.93 (2m)b) 1., Stats., and corections made under s. 13.93 (2m) (b) Engineers.

6. and 7., Stats., RegisteOctober, 1996, No. 490. . - .
(5) “Blends” meangefrigerants consisting of mixtures of 2 or
Comm 45.01 Purpose. Pursuant to ss. 101.17 andmoredifferent chemical compounds which are often sdiVid-
101.177 Stats., the purpose of this chapter is to specify minimuunally as refrigerants for other applications.
safetystandards for the design, construction, installation, epera (6) “Brazed joint” means gas-tight joint formed by joining
tion and inspection of mechanical refrigerating systems installagetal parts with alloys that melt at temperatures higher than
in public buildings and places of employment, and for preventi@@0°F. ,but less than the melting temperatures of the joined parts.
therelease of ozone-depleting refrigerants to the atmosphere. (7) “Companion or block valves” means pairsnatingstop
History: Cr. RegisterAugust, 1994, No. 464,feB-1-94. valvesthat allow sections of a systembe joined before opening

Comm 45.02 Scope. This chapter establishes safeguard§i€Sevalves or separated after closing them. _
for life, limb, health and property (8) “Compressor'means a machine used to compre$sg-

Note: Most of the requirements of this chapter are taken from the American Sogfantvapor
ety of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) standard “ i ith i ;
ASHRAE 15—Safety Code for Mechanical Refrigeration. (9) Cgmpressorgnlt means a compressor with its prime
Note: Chapter Comm 5 contaimequirements pertaining to the registration of permoveran accessories.
sonsengaged in the business of servicing refrigeration equipment or selling ozone(10) “Condenser’means thapart of the refrigerating system

depletingrefrigerant and persons installing and servicing refrigeration equipm ; i li 1
which may release an ozone-depleting refrigerant Whererefrigerant is liquefied by removal of heat.

History: Cr. RegisterAugust, 1994, No. 464, feB-1-94. (11) “Condensercoil” means a condenser constructed of pipe
o or tubing, not enclosed in a pressure vessel.
Comm 45.03  Application. (1) SYSTEMSCOVERED. After (12) “Condensingunit’ means a combination of one or more

Septembed, 1994, this chapter applies to: _ power—drivencompressors, condensers, liqrégeivers, and the
(a) The installation of mechanical refrigerating systems aridgularly furnished accessories.

heatpumps; ) 13) “Container” means a cylinder for the transportation of
(b) Parts or components added or a change to a refrigeran{efigerant.

adifferent number designation; and Note: The department will accept containers meeting U.S. departmeanef
(c) Parts or components replaced only if they not identical Portationregulations. S

in function. (14) “Corridor” means an enclosgssageway which limits
(2) SvSTEMSNOT COVERED. This chapter does not apply to théravelto a single path.

useof water or air as the primary refrigerant. (15) “Department” means the department of commerce.

(3) LisTED EQUIPMENT. Equipment listed by an approved (16) “Design pressure” means the maximum pressure for
nationally recognized testing laboratory deemed to meet the which a specific part of a refrigerating system is designed.
design,manufacture and factory test requirements of this chapter(17) “Dual pressure—relief device” means 2 pressure—relief
for the refrigerants for which the equipment was designed. Listégvicesmounted on a three—way valve which allows dagice
refrigerating systems are not required tdibkl tested to comply to remain active while the other is isolated.

with s. Comm 45.21. (18) “Duct” means a tube or conduit usecttmvey or encase
History: Cr. RegisterAugust, 1994, No. 464,feD-1-94. asfollows:
Comm 45.05 Definitions. In this chapter: (a) “Air duct” means a tube or conduit used to conveyAdir

(1) “Alarm” means a device so arranged that uponraaly Passages self-contained systems are n(_)t air ducts. _
functionin the system an audible and visual trougiggmal will be (b) “Pipe duct” means a tube or conduit used to encase pipe or
actuatednstantly tubing.

(2) “Approved” means acceptable to the department. (19) “Evaporator’means that part of the refrigeratisigstem

(3) “Approved nationally recognized testingaboratory” designedo vaporize Ilqwd refrigerant to produce refrigeration.
meansone acceptable the department, which provides uniform (20) “Evaporatorcoil” means an evaporator constructed of
testingand examinatiorprocedures and standards for meetingipe or tubing, not enclosed in a pressure vessel.
design,manufacturing and factory test requiremenftthis chap (21) “Fusible plug” means a plug containing an alloy that will
ter; is olganized, equipped and qualified for testiagd has a melt, at a specified temperature, and relieve pressure.
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(22) “Header"means a chamber to which other pipes or tubéslting, gaskets, valves, fittings, the pressure—containing parts of
areconnected sthat fluids may pass freely between the pipes ather components such as expansion joints or strainers, and

tubes. devicesthat serve such purposes as mixing, separatinglimguf
(23) “Heat pump” means a refrigerating systesed to trans Shubbingdistributing, metering or controlliniipw, pipe support,
fer heat into a space or substance. andstructural attachment.

(24) “Highside” means those portions of the refrigerating sys (43) “Positive displacement compressarieans a compres
temthat are subject to approximate condensing pressure.  Sorin which the increase in pressure is attained by changing the
(25) “IDLH” or “Immediately Dangerous to Life or Health,,lnternalvolumg of the compression chamber -
meansthe maximuntoncentration from which a person with no  (44) “Premises”means a tracof land and the buildings
mechanical breathing assistance is able to escape within 30 rif{¢reon.
uteswithout escape—impairing symptoros irreversible health (45) “Pressure—imposinglement” means any device or por

effects. tion of the equipment used to increase refrigerant pressure.
(26) “Inside dimension” meansinside diameter width, (46) “Pressure—limitingdevice” means gressure-respen
height,or cross-sectional diagonal. sive electronic or mechanical control designed to automatically

(27) “Internal gross volume” means the volume dster  Stopthe operation of the pressure-imposing eleraeatpredeter
minedfrom internal dimensions dhe container with no allow Minedpressure.
ancefor the volume of internal parts. (47) “Pressure-reliefdevice” means a pressure—actuated
(28) “LFL” or “Lower flammable limit’ means the minimum Valve or rupture member designed to automatically relieve exces
concentration of the refrigerant that propagates a flame throughl\¢¢ Pressure.
homogeneousixture of refrigerant and air (48) “Pressure-reliefalve” means a pressure—actuated valve
(29) “Limited—charge cascade system” means a system ipeldclosed by a springr other means and designed to automati
which, with the compressor idle, the design pressuitienot be ~ cally relieve pressure in excess of its setting.
exceededvhen the refrigerant chgg has completelgvaporated. (49) “Pressure vessel” means any refrigerant-containing
(30) “Liquid receiver’ means aessel, permanently con 'eceptaclen a refrigerating system. “Presswessel” does not

nectedto a refrigerating system by inlet and outlet pipes, for stdfcludeevaporators where each separate section does not exceed
ageof liquid refrigerant. 1/2 cubicfoot of refrigerant—containing volume regardless of the

(31) “Listed” means included ira list published by an maximuminside dimension, evaporator coils, compressors, con

approved nationally recognized testing laboratoipspection denserc?ns,. (?’ontrols, headers, pumps an(_j pipIng.

agencyor other oganization concerned with prodistaluation (50) “Psia” means pounds per square inch absolute.

that periodically inspects listed equipment or materials, and (51) “Psig” means pounds per square inch gauge.
whoselisting states either that the equipmentmaterial meets  (52) “Pumpdownchage” means the quantity of refrigerant
nationallyrecognized standards has been tested and found-suitstoredat some point in the refrigerating system for operational,

ablefor use in a specified manner serviceor standby purposes.
(32) “Lobby” means a waiting room or g hallway serving  (53) “Readily accessible” means capable of being reached
asa waiting room. safely and quickly for operation, repair and inspectigithout
(33) “Lowside” means the portion of a refrigerating systemequiringthose tovhom ready access is required to climb over or
thatis subjected to approximate evaporator pressure. removeobstacles or to resort to the use of portable access equip
(34) “Machinery” means theefrigerating equipment forming ment. . .
apart of the refrigerating system, including the compressor (54) “Reclaim” means to reprocess refrigerant to new product
denserliquid receiver evaporatgrand connecting piping. specifications,by means which may include distillation, and

(35) “Machinery room” means a space, meeting the requirEduiring chemical analysis to determine appropriate product
mentsof s. Comm 45.19 (12)r (13), that is designed to houseSPecificationsand compliance with the Air-Conditioning and
refrigeratingmachinery and other related equipment. Refrigerationinstitute (ARI) standard ARI 700. B

(36) “Manufacturer’means the compargy oganization that . (55) “Recover’means taemove refrigerant in any condition
evidencesits responsibility by dixing its name, trademartr ~Tom a system and storeifitan external container without neees
tradename to refrigerating equipment. sarily testing or processing it in any way

(37) “Meansof egress” means a continuous amobstructed (56) “Recycle” means to reduce contaminants in used refrig

pathof travel from any point in a building or structure to a publi§r@ntby oil separation and single or multiple passes through
way. deviceswhich reduce moisture, acidignd particulate matter

(38) “Mechanicaljoint” means a gas-tight joint obtainbg suchas replaceable core filter—driers.

joining metal parts with a positive-holding mechanical construc _(57) “Refrigerant”means the fluid used for heat transfer in a

tion such as flanged, screwed or flared jointscompression fit  refrigeratingsystem. , ,
tings. Note: The refrigerant absorbs heatd transfers it at a higher temperature and a

- . higher pressure, usually with a change of state.

(39) “Nonpositive displacement compressor” means a €om (5g) “Refrigerating system” means a combination of inter
pressoiin which theincrease in vapor pressure is attained withogbnnectedparts forminga closed circuit in which refrigerant is
changingthe internal volume of the compression chamber  cjrculatedfor the purpose of extracting, then rejecting, heat.

(40) “Occupied space” means that portiaf the premises  (59) “Refrigerationequipment” has the meaning given in s.
normally frequented or occupied by people, excluding machinef1.177(1) (c), Stats.

rooms. Note: Section 101.177 (1) (c), Stats., defines “refrigeration equipment” to mean
“ — i i ” i i in mechanicalvapor compression refrigeration equipment except fookile air con
533)45()?_0“3 dsepletlngefrlgerant has the meaning given in ditioner, as defined in s. 100.45 (1) (b), Stats., or trailer refrigeration equipment, as
s.100.45 (1) (d), Stats. defined in s. 100.45 (1) (c), Stats.

Note: Section 100.45 (1) (d), Stats., defines “ozone-depleting refrigetant” « ” : :
mean a substance used in refrigeration that is or contains a class | substance, ,{(@O) Rupturemember means a device that will rupture at a

definedin 42 USC 7671 (3) or a Class Il substance, as defined in 42 USC 7671 @jedeterminegbressure.
(42) “Piping” means the pipe or tube used to interconneet var (61) “Saturationpressure” means the pressure at which vapor
ious parts of a refrigerating system. Piping includes pipe, flangesdliquid exist in equilibrium at a given temperature.
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3 DEPARTMENT OF COMMERCE Comm 45.08

(62) “Sealedabsorption system” meanas absorption system Note: Copies of the adopted standards are on file in fieesfof the department,

i i i _ L the secretary of state and the revisor of statutes.
It?gmht;(;/hweg:dﬁﬁglgsIg’r;tziﬁgntalnmg parise made permanently History: Cr. RegisterAugust, 1994, No. 464,feB-1-94.

((63) “Secondarycoolant” means any liquid used for the trans  comm 45.07 Installation registration. (1) CLASSIF-
missionof heat, without a change of state, and having no flaglirions. The installer shall register with the department the instal
pointor a flash point above 150°F lation of new used or additional mechanical refrigerating systems

(64) “Self-containedsystem” means a complete, factory-of the following classifications:
assemblednd tested system that is shipped in eneore sec  (3) Any system using a Group At B1 refrigerant and having
tionsand has no refrigerant-containing parts that are joined in téi"’capacity rated at ogreater than 50 horsepowd0 tons or

field by other than companion or block valves. 50,000voit-amperes.
(65) “Setpressure” means the pressure at which a pressure—p) Any system using a Group A2, B2, A3 or B3 refrige st
relief device or pressure control is set to operate. havinga capacity rated at or greater than 10 horsepd@eons

_ (66) “Solderedjoint" means a gas—tight joint formed by jein or 10,000 volt-amperes.
ing metal parts with alloys that melt at temperatures not exceedlng(z) Forms. Registration information shall be submitted on

o 0 :
800°Fand above 400°F . form DILHR SB-34 obtainable from the department.

(67) “Stop valve” means a device usedsiout of the flow of Note: Copies of form SB—-34 may be obtained from the departatehe Division

refrigerant. of Safety and Buildings, Boiler Safety Sectior® FBox 7969, Madisonjisconsin

53707 telephone 608/266-1904.

(68) ‘Three-way valve” means a service valve dolpres (3) SuBmITTAL. The registration form shall be submitted to the

sure-reliefdevices that allows using one device while isolating - X h
epartmenbefore the system is placed in operation.

the other from the system. . A ) ! .

" . " L. Note: The purpose of the registration is so that inspections can be made as speci
(69) “TLV-TWA” or “Threshold Limit Value-Time fiedins. Comm 45.08 (2).

WeightedAverage” means the refrigerant concentration in air to (4) CerTIFICATE OF OPERATION. (@) The owner ouser of a

which nearly all persons may be repeatedly exposed during a n@lechanicatefrigerating system which requires periodic inspec

mal 8—hour workday and a 40—hour workweek without adversgns under s. Comm 45.08 (3) shall be responsible for obtaining

effect. andmaintaining a valid certificate of operation.
(70) “Transfer” meango exchange refrigerant between €on () After each periodic inspection, a certificate of operation
tainers. shallbe issued bthe department upon determination that the sys
(71) “Ultimate strength” means the stress at which rupturem meets the applicable requirements of this chapter depart
occurs. ment shall make that determination and issue a certificate of
(72) “Weldedjoint” means a gas-tight joinbbtained by the operationwithin 15 business days of the periodic inspection.
joining of metal parts in the plastic or molten state. (c) The certificate of operation shall indicate the maximum

(73) “Worst casecomposition of fractionation” means theallowableworking pressur@ermitted under the requirements of
composition either as formulated or at a composition that occutBis chapter
during fractionation, that foflammability results in the highest  (d) The certificate of operation shall be valid until the next
concentratiorof theflammable component in either the vapor orequiredperiodic inspection as specified in s. Comm 45.08 (3).
liquid phase andbor toxicity results in the highest concentration (5) ReacTIvATION. The owner or user shall notify the depart
of the toxic component in either the vapor or liquid phase.  mentbefore reactivating a mechanical refrigerating system at any
(74) “Zeotropic” means blends comprising multiple compotime after the certificate of operation has expired. The system shall
nentsof different volatility that, when used in refrigeration cyclespe reinspected by the department and a new certificate of-opera
changevolumetric composition and saturation temperat@®s tion shall be obtained before the system may be reactivated.

they evaporate or condense at constant pressure. Note: The departmentan be notified by writing to the Division of Safety and
Note: The word “zeotropic” is derived from the Greek words zein (to boil) anBuildings, Boiler Safety Section,®. Box 7969, Madison, W53707, or by tele
tropos(to change). phoneat (608) 266-1904.
History: Cr. RegisterAugust, 1994, No. 464, feB-1-94. History: Cr. RegisterAugust, 1994, No. 464,feB-1-94.
Comm 45.06 Incorporation of standards by refer - Comm 45.08 Inspections. (1) GENERALREQUIREMENTS.

ence. (1) CONSENT TO INCORPORATE. Pursuant to s. 227.21, The authorized inspectors of the department, upon presenting
Stats. the attorney general and the revisor of statutes have cappropriatecredentials tahe owneroperator or agent in clug,
sentedto the incorporation by reference of the following stanmay:

dards: (a) Enter without delay and at reasonable times any factory
(a) American Society of Mechanical Engineers (ASME), 34plant, establishment, construction site or otaega, workplace or

East47th Street, New ofk, New York 10017; Refrigeration Pip environmentwhere work is performed by an employe arf

ing, ASME B31.5-1992. employer;and

(b) AmericanSociety for Esting and Materials (ASTM), 1916  (b) Inspect and investigate during regular working hauc
RaceStreet, Philadelphia, Pennsylvadi@103; Specification for at other reasonable times, and witheasonable limits and in a
Seamles€opper Véter Tube, ASTM B88-93; and Specification reasonablemanney any placeof employment and all pertinent
for Seamless Coppeufefor Air Conditioning and Refrigeration conditions,structures, machines, apparatus, deviegsjpment
Field Service, ASTM B280-93. and materialstherein, and to question privately any employer

(c) Air—Conditioning and Refrigeration Institute (ARI), 43010wner,operatoragent or employe.

North Fairfax Drive, Arlington, Wginia 22203; Specifications Note: The department policy is not to give advance notice, but in the scheduling
for Fluorocarbon and Other Refrigerants, ARI Standard 700_ga§sjin the act of inspecting it may not always be possible to avoid advance notice.
(2) ADOPTIONOF STANDARDS. The standards specified in sub. (t2) 'NS;.ALhLAT'ON.'NSPECT'?N't.(a) Aanechacréucal r(;fn%er?]tlrlllg
(1) are hereby incorporated by reference into this chapter ~ SYStem which requires registration under s. Co#s07 (1) shall

) be inspected by the department beftine system is placed in
(3) INTERIM AMENDMENTS. Interim amendments of the

adoptedstandards shall have ndegtt in the state until this section opetr)atllgn.f . | bipi ingelded ioi b d
is correspondingly revised to reflect those changes. (b) Refrigerant steel piping usingelded joints to be erecte

Note: The standards may be obtained at a nominal cost by writing to the respecﬁl@the pre_mi_SGSh"_a” be inspect_ed bY the dep?’nment after the pip
addresses. ing material is delivered to the job site and prior tostiagt of con
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struction.Theinstaller shall give the department a minimum of Bepartmentshall process priority petitions within 10 business
businesglays notice to arrange for the inspection. days.

i - in it Note: Copies of the petition for variance form (SBD-8) are available from the
ch) .Tge.lnSta.”er Shﬁ” cofnjplete fom.‘ SB.D 520.4 ar_ll_dh retain I!)tlvision of Safety and Buildings, Boiler Safety SectiorQ PBox 7969, Madison,
atthe job site prior to the refrigerant piping inspection. The auth@isconsins3707, telephone 608/266-1904.
rizedinspector shall indicatacceptance of the refrigerant piping Note: Section 101.02 (6), Statand ch. ILHR 3 outline the procedures for submit
systemdesign by signing form SBD-5204. ting petitions to the department and tiegartmens procedures for hearing petitions.
Note: Copiesof form SBD-5204 may be obtained from, and the inspection notice History: Cr. RegisterAugust, 1994, No. 464, feb-1-94.
may be forwarded to, the department at the Division of Safety and Buildings, Boiler . . . . .
Safety Section, . Box 7969, Madison, Wconsin 53707, telephone =~ Comm 45.14 Penalties. Penalties for violations of this
608/266-1904. _ o chaptershall be assessed in accordance with s. 101.02a(t2)
(d) The owner of the refrigerant piping system may requegt3) (a) or 101.177 (5), Stats.
piping inspections in addition to the minimum inspections Note: Section 101.02 (13) (a), Stats., indicates penalties will be assessed against
requiredunder this section. any employey employe, owner or other person who fails or refuses to perform any
. . . duty lawfully enjoined, within the time prescribed by the department, for which no
(3) PeriopicINSPECTIONS. (@) Any mechanical refrigerating penaltyhas been specifically provided, or who fails, neglects or refuses to comply
systemusing a Group Al or B1 refrigerant and havirtgapacity with any lawful order made by the department, or any judgment or decree made by
_ any court in connection with ss. 101.01 to 101.25, Stats. For each such violation, fail
ratedat or greater t.han 50. horsepoyﬁﬂ tons or 50,000 volt-am ure or refusal, such employe, owner or other person must forfeit and pay istiat¢he
peres shall be subject to inspectiorthy department at least onc&reasurya sum not less than $10 nor more than $100 for each violation.
every36 months. Note: Section 101.02 (12), Stats., indicates that every day during which any per

. . . . on,persons, corporation or anyfioér, agenor employe thereof, fails to observe and
(b) Any meCh_amcal refrlgera_tlng SySt_em using a Group AZu)mplywith anorder of the department will constitute a separate and distinct viola
B2, A3 or B3 refrigerant and havingcapacity rated at or greatertion of such order
than10 horsepowe0 tons 00,000 volt—-amperes shall be sub Note: Section 101.177 (5), Stats., indicates thatgergon who violates the instal

; f ; ion, servicing or sale requirements relating to ozone-depleting refrigerants will be
jectto inspection by the department at least once every 12 montﬁ iredto forfeit not less than $50 nor more than $1,000. Each act of installation,

History: Cr. RegisterAugust, 1994, No. 464,feB-1-94. servicingor sale in violation of the rule constitutes a separate violation.
History: Cr. RegisterAugust, 1994, No. 464,feB-1-94.
Comm 45.09 Implementation of rules.  Failure on the o
partof a superintendent, foreman, supervisoother person hay ~ Comm 45.15 Occupancy classification. (1) Gov-
ing control of any place of employment, employe or operation, ERNED LOCATIONS.  Locations of refrigerating systems are
carry out any rule prescribed in this chapier violation of the describedby occupancy classifications that consider the afaifity
rule by the employer peopleto respond to potentiaixposure to refrigerant as follows:
History: Cr. RegisterAugust, 1994, No. 464, feD-1-94. (a) Institutional occupangys used in this chaptés that por
tion of the premises from which, because they are disabled-debili
Comm 45.10 Fees. Fees for the registrationsertificates, tated or confined, occupants cannot readily leave without the
reviews,inspections and petitions for variance shalsblemitted assistancef others. Institutional occupancies include hospitals,
asspecified in ch. Comm 2. nursing homes, asylums, sanitariums, and spaces containing
History: Cr. RegisterAugust, 1994, No. 464,feb-1-94. lockedcells.
. . (b) Public assembly occupan@s used in this chaptés that
Comm 45.11 Enforcement. ~ The requirements dhis yortion of the premises where ¢@ numbers of people congregate
chaptershall be enforced by the department. andfrom which occupants cannot quickly vacate the space. Public
History: Cr. RegisterAugust, 1994, No. 464,%e8-1-94. assemblyoccupancies include auditoriums, ballroonsiass
rooms, passenger depots, theaters, armories, assembly rooms,

bath houses, bus terminals, broadcasting studios, churcbles,
Pursuanto s. 101.02 (7) (b), Stats., any persdaciéd by a local |a4e5 courthouses without cells, dance halls, exhibition hizdis,

orderwhichis in conflict with a rule of the department may petiternity halls, libraries, lodge rooms, mortuary chapeigseums,

tion the department for a hearing on the grounds that the 1oga}, s skating rinks, subway stations, enciosed portions ef are
orderis unreasonable and in conflict with the rule of the depail 5 race tracks and stadiums

ment. . . o .
Note: Section 101.01 (1) (f), Stats., defines “local order” as any ordinance, order (©) RESIdeml.al oc_cupanc&sused in this chapteis that por
rule or determination of any commaouncil, board of aldermen, board of trusteediOn of the premises in which occupants, because they are sleep
or the village board, of any village oity, or the board of health of any municipality ing, may beunaware of a hazard. Residential occupancies include
or an order e‘ga‘:t':ﬁgg?ﬂ ;‘Si:‘grngc'igﬂf such municipalityupon any matter over gormjtories, hotels, multi—unit apartments, residences, club
’ housesconvents, lodging houses, studios and tenements.

(2) PETITION OF ADMINISTRATIVE RULE. Pursuant to 227.12, al in this chantés th
Stats..any municipality corporation or any 5 anore persons hay . (d) Commercial occupancgs used in this chapiés that por

ing an interest in an administrative rule may petitiondapart tion of the premises where people transact business, receive per

mentrequesting the adoption, amendment or repeal of that ruRgnal seérvice, or purchase food and other goods. Commercial
History: Cr. RegisterAugust, 1994, No. 464, feB-1-94. occupanciesnclude ofice and professional buildings, restau

rants,markets, but not Ilge mercantileccupancies, bake shops,
Comm 45.13 Petition for variance. (1) PROCEDURE. fur storage, laboratories, loft buildings, and work or storage areas
The department shall consider and may gramagiance to a thatdo not qualify as industrial occupancies.
requiremenbf this chapter upon receipt of a fee armbmpleted  (€) Lage mercantile occupanggs used in this chaptés that
petition for varianceform from the ownerprovided an equiva portionof the premises where more than 100 persons congregate
lency is established ithe petition for variance which meets thedn levels above or below street level to purchase personal mer
intentof the provision. The department may impose specific coghandise.
ditionsin a petition for variance to promote the protectiothef (f) Industrial occupangyas used in this chaptés that portion
health, safety or welfaraf the employes or the publiciolation of the premises that is not open to the public, where access by
of any condition undewhich the petition is granted constitutes @authorizedpersons is controlled and which is used to manufac
violation of this chapter ture, process or store goods such as chemicals, food, ice, meat or
(2) PeTITION PROCESSINGTIME. Except for priority petitions, petroleum.
the department shall review and make a determination on-a peti (g) Mixed occupancyas used in this chapterccurs when 2
tion for variance within 30 business days of receipt of all calcular more occupancies are located within the same building. When
tions, documents antkees required to complete the reviéhne eachoccupancy is isolated from the rest of thelding by tight

Comm 45.12 Appeals. (1) APPEAL OF LOCAL ORDER.
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5 DEPARTMENT OF COMMERCE Comm 45.17

walls, floors and ceilings and by self-closing doors, the requinmanufacturer®f the original equipment, and due observance of
mentsfor each occupancy shall apply to that portion of the builthe requirements of this chapter
ing. When the various occupancies are not so isolatecitie Note: The department can be contactedhat Safety and Buildings Division,
pancy having the most stringent requirements shall be t@@élgrlgsoegety Section, .B. Box 7969, Madison, WI 53707, telephone (608)
governingoccupancy ) B ] History: Cr. RegisterAugust, 1994, No. 464, feB-1-94.

Note: For example, the cold storage spaces in a hotel are classified as an industrial
occupancywhile the rest of the building is classified as a residential occupancy Comm 45.17 Refrigerant classification (1) SaFeTY

_ (2) ApsacentLocaTions. Equipment located outside a build royps. Refrigerants shall be classified into safety gralips-
ing, other than piping, and within 20 feet framy building open  {rated in Figure 45.17.

ing, other than to the compressor room, shaljbreerned by the Figure 45.17

occupancyclassification of the building.
History: Cr. RegisterAugust, 1994, No. 464, feb-1-94. REFRIGERANT SAFETY GROUPS

Comm 45.16 Refrigerating system classification.

(1) DIReCT AND INDIRECT. Refrigerating systems are defined by SAFETY GROUP
the method employed for extracting or deliverimeat as follows: E A ]
(a) A direct system is one in which teeaporator or condenser A Hllgher bil A3 B3
of the refrigerating system is direct contact with the air or other ¢ Flammability
substanceto be cooled or heated. R M
(b) An indirect system is one in which a secondary coolant E A Ilz?a\llyr?rrnabili A2 B2
cooledor heated by theefrigerating system is circulated to the air A B ty
or other substance to be cooled or heated. Indirect systems-are disS |
tinguishedby the method of application as follows: | ||- gPoFlaarggon Al B1
1. Anindirect open spray system is one in whiceeondary T Pag
coolantis in direct contact with the air or other substance to be :
cooledor heated. v Tlagi\lgi%r/ T;'(?Cr;teyr
2. A double indirect open spray system is one in which the
secondansubstance for an indirect open spray system is cooled >
or heated by the secondary coolant circulated froseeond INCREASING TOXICITY

enclosure.
3. Anindirect closed system is one in which a secondary cool
antpasses through a closed circuit in the abtber substance to
be cooled or heated. Note: Single-component refrigerants and azeotrbfgnds are classified by the

indi i i H ericanSociety of Heating, Refrigerating and Air-Conditioning Engineers (ASH
4. An indirect vented closed system is one in which a SeccgwE) and specified in ASHRAE Standard 34 along withdtikeria for classification.

dary coolant passes through a closed circuit in the air or other SR safety group classifications shown aste 45.17-1 originate in ASHRAGan
stanceto be cooled or heated, except that the evaporator er coard34. Additional refrigerants are included in ASHRAE Standard 34. As new data

denseiis placed in an open or appropriately vented tank. becomesavailable, refrigerant classifications are subject to changeSHRAE

: StandarcB4.
(2) ProBaBiLITY. For the purpose @fpplying Bbles 45.17-1 ancar
and45.17-2, a refrigerating system shall be classiiecbrding o case composition of fractionation as follows:
to the degree of probability thaleakage of refrigerant will enter (a) For refrigerants that may change in flammability o toxic
anoccupancy—classified area as follows: . 9 y 9 4

. . . . . ity, such as by fractionation of zeotropes, a dual rating, separated

d @ A h't%h lprott)_ablllt¥ system Is atny _systerrr]] 'tr;]v‘;h'cr thke basife'a slantine (/), shall be provided. The first rating shall be the

esign,or thelocation of components, IS such that a 'eaxage Rf,sgificationof the refrigerants as formulated. The second rating
refrigerantfrom a failed connection, seal or component will enteli 2l be the classification of the worst case compositioftan
the occupied space ypical high—probabilitysystems are direct ;-0
systemsor_lndl;lectopen spray systems r']n WE'Ch the :ff“gera?{ b) Since fractionation can occur as the result of a system leak
canatanytime have a pressure _greater than t 1€ seconaary €00 88}(h the fractionation of the blend remaining in the systemntlaad

(b) A low—-probability systenis any system in which the basic

- h : compositionof the blend leaking into the machinery room or
design, or location of the components, is such that leakage O ;ismentspace shall be considerehen determining worst
refrigerantfrom a failed connection, seat component cannot

terth ied | low-orobabilit ¢ casecomposition.
enterthe occupied spaceyfical low—probability systems are Note: The worst case composition for toxicity might not be the same as the worst

indirect closed systems, double indirect systems, and indiregkecomposition for flammabilityEachparameter must be considered indepen
openspray systems if the secondary coolant pressure remaiggly. The toxicity of blends is defined according to Appendix C of the American

i ; i i Conferenceof Governmental Industrial Hygienists manual of Threshold Liralt V
greaterthan refrigerant pressure in all conditiamisoperation and o . = e as follows:

(2) ZeoTrROPICBLENDS. Zeotropic blends shall be classified by

standby. 1
(3) CHANGING REFRIGERANT. A change in the type of refriger TLV = ——= s ThacC
antin a system shall not be madéthout the approval of the vas T e T e ete

department, permission ofthe user consultation with the
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Comm 45.17 WISCONSINADMINISTRATIVE CODE 6
TABLE 45.17-1
REFRIGERANT 2 AND AMOUNTSb.e,
Quantity of Refrigerant per Occupied Space

Refrigerant Lb per Parts per Grams per

Number Chemical Name Chemical Formula 1000 féa Million Meter¢t
Group Al
R-11 Trichlorofluoromethane CeH 1.6 4,000 25
R-12 Dichlorodifluoromethane Ceo 12 40,000 200
R-13 Chlorotrifluoromethane CCHF 18 67,000 290
R-13B1 Bromotrifluoromethane CBsF 22 57,000 350
R-14 Tetrafluoromethane (Carbon tetrafluoride) Ck 15 67,000 240
R-22 Chlorodifluoromethane CHCIF 9.4 42,000 150
R-113 Trichlorotrifluoroethane CeFCCIR, 1.9 4,000 31
R-114 Dichlorotetrafluoroethane CCGIECIFR 9.4 21,000 150
R-115 Chloropentafluoroethane CGlH 27 67,000 430
R-134a 1,1,1,2-Tetrafluoroethane SHCH 16 60,000 250
R-C318 Octafluorocyclobutane 4E8 35 67,000 550
R-400 R-12 and R-14 CCbF,/C,CloF4 d d d
R-500 R-12/152a(73.8/26.2) CL£H/CH3CHR, 12 47,000 200
R-502 R-22/115(48.8/51.2) CHGIECIRCR 19 65,000 300
R-503 R-23/13(40.1/59.9) CHFEECIR 15 67,000 240
R-744 Carbon Dioxide CO; 5.7 50,000 91
Group A2
R-142b 1-Chloro-1, 1,-Difluoroethane CH3CC1R, 3.7 14,000 60
R-152a 1,1-Difluoroethane GBHR, 1.2 7,000 20
Group A3
R-170 Ethane CoHg 0.50 6,400 8.0
R-290 Propane C3Hg 0.50 4,400 8.0
R-600 Butane C4H10 0.51 3,400 8.2
R-600a 2-Methyl propane(Isobutane) CH(CHy)3 0.51 3,400 8.2
R-1150 Ethene (Ethylene) CoHa 0.38 5,200 6.0
R-1270 Propene (Propylene) C3Hg 0.37 3,400 5.9
Group B1
R-123 2,2-Dichloro-1,1,1-Trifluoroethane CHCR; 0.40 1,000 6.3
R-764 Sulfur Dioxide SO, 0.016 100 0.26
Group B2
R-40 Chloromethane (Methyl chloride) CHsCI 1.3 10,000 21
R-611 Methyl formate HCOOCH; 0.78 5,000 12
R-717 Ammonia NH3 0.022 500 0.35

aTherefrigerant safety groups in this table are not part of ASHRAE Standard 15. The classifications shown are from ASHRAE Standard 34, which govern

event of a dilerence.
bTo be used only in conjunction with s. Comm 45.18.

To correct for height, H (feet), above sea level, multiply these values by (1 - 2.28#.T® correct for height, h(km),

above sea level,multiply these values by (1 - 7.94 %0

dThe quantity of each component shall comply with the limits set in this table for the pure compound, and the total volume percent of all components shal

67,000 parts per million by volume.

€The basis of the table quantities is a single event where a completeghsahany refrigerant system into the occupied space occurs. The quantity of refriger:

the most restrictive of a minimum oxygen concentration of 19.5% or as follows:

Group Al- 80% of the cardiac sensitization level for R-R-12, R-13B1, R-22, R13, R-114, R-134a, R-500 and R-502. 100% of the IDLH for R-74
Others are limited by levels where oxygen deprivation begins to.occur

Group A2, A3- Approximately 20% of LFL.

Group B1- 100% of IDLH for R-764, and 100% of the measure consistent with the IDLH for R-123.

Group B2, B3- 100% of IDLH or 20% of LFL, whichever is lower
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7 DEPARTMENT OF COMMERCE Comm 45.18

TABLE 45.17-2
SYSTEM APPLICATION REQUIREMENTS &

Occupancy
Refrigerant Public Assm., Residential, Commercial
Group System Probability Institutional and Lage Mercantile Industrial
Al High 2 1 3
Low 4 4 4
A2 High 5 5 3
Low 7 7 7
A3 High 9 9 3
Low 9 9 7
B1 High 2,6 1,6 3
Low 4 4 4
B2 High 5,6 5,6 3
Low 7 7 7
B3 High 9 9 3
Low 9 9 7

@ Numbers in the table under “Occupancy” refer to subds. 1. to 9. in s. Comm 45.18 (4) (b).
b See Comm 45.16 for determining the system probability

(3) OTHER REFRIGERANTS. Refrigeran’[s ncgpecified in @ble ability in accordance with s. Comm 45.16, then locate the number of thénatle
_ ; ppliesfor the corresponding occupandyhe numbers refer to subds. 19tan s.
45':!‘7 1shall not be used unhi_ppro_ved by the department ancEomm45.18 (4) (b). When more than one rule applies, each is a limitation on the
assigneda safety group classificationedting of nonapproved other.
refrigerantsshall be limited to manufactuteresearch and devel  (2) GeEnERAL RESTRICTIONS—SAFEGUARDS. Means shall be

opmentonly. If the testings conducted in other than a mandfactakento adequately safeguard piping, controls and other parts

turer-ownedacility, a permanent tag shall be attached identifyinge refrigerating system to minimize possible accidental damage
the equipment as a test site. The tag shall be removed at the corglrupture by external sources.

sionof the test. (3) GENERAL RESTRICTIONS—NONINDUSTRIALOCCUPANCY. (a)

Note: The department will approve the use of refrigerants assigned demsifi [ ; : . ;
cationsby the American Societyf Heating, Refrigerating and Air—Conditioning Appll_catlon. The requ"‘ements of this subsection apply to nonin
EngineerdASHRAE) undetASHRAE standard 34, Number Designation and Safety'iUStrlal occupancies.

Classificationof Refrigerants. In granting the approval, the department may require (b) Stairways and exitway?ortions ofa refrigerating system
compliancewith additional limitations.

History: Cr. RegisterAugust, 1994, No. 464, feB-1-94. shall not be installed in or on a public stairwatair landing, or
meansof egress.
Comm 45.18 Restrictions on refrigerant use. (1 (c) Corridors and lobbies Portions of a refrigerating system

Refrigeratingsystems shall be installed aagerated in accord shall not interfere with free passage through public corridors.

ancewith Table 45.17-2 and the requirements of subs. (2), (3) aﬁ&frigeratingsystems installed in a public corridor or lotdhall
(). elimited to self-contained systems containingmote than the

Note: To use Bble 45.17-2, determine the occupancy class in accordance V\ﬂﬁlantitieSOf GI_’OUp Al refrigerants $PeCi_ﬁed imdle 45.17-1 or
s.Comm 45.15, refrigerant group in accordance Wathie 45.17-1 and system prob Sealedabsorption systems as specified able 45.18.ABLE

TABLE 45.18
MAXIMUM PERMISSIBLE QUANTITIES OF REFRIGERANTS FOR NONINDUSTRIAL OCCUP ANCIES

Maximum Pounds for &ious Occupancies

Type of Refrigerating System Institutional Public Assembly  Residential Commercial/Mercantile
Sealed Absorption System
In public corridors or lobbies 0 0 3.3 3.3
In adjacent outdoor locations 0 0 22 22
In other than public corridors or lobbies 0 6.6 6.6 22
Self-contained Systems
In other than public corridors or lobbies 0 0 6.6 22

(d) Unventilated spacesWhen the refrigerant-containing  (e) Ventilated spacesl. Except as provided in subd. 2., when
partsof a system are located in one or more unventilated spac@sevaporator or condenser is located in an air duct system, the
the volume of the smallest occupied space shall be used te del@lumeof the smallest occupied space, or in the case of an unparti
mine the permissible quantibf refrigerant in the system. Whentjoned multi-story building the volume of the smallest occupied

a building consists of several stories of unpartitioned space, #@ry, served by the duct shall determine the permissible quantity
permissiblequantityof refrigerant in the system shall be based og¥ refrigerant in the system.

the volume of the smallest occupied story 2 When the air duct svst | losed
Note: This paragraph does not apply to machinery rooms since they are always “* €n the air duct system serves several enclosed spaces,

a o - : .
ventilatedand are not considered occupied space. tf%e permissible quantity of refrigerant in the system shall not
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Comm 45.18 WISCONSINADMINISTRATIVE CODE 8

exceedhe amount determined by using the tot@ume of those 4. When the quantity of refrigerant in thedast system
spacesn whichthe airflow cannot be reduced to less than oneexceedsTable 45.17-1 amountall refrigerant—containing parts,
quarterof its maximum when the fan is operating. except piping and those parts outside the building, shall be

(f) Plenums.When thespace above a suspended ceiling is Co}psta_lledin a machinery rooroonstructed in accordance with the
tinuous and part of theair return system, this space may b@rovisionsof s. Comm 45.19 (12). o
includedin calculating the permissible quantity of refrigerant in 5. Refrigerant amounts and typefssystems shall be limited
the system. asshown in Bble 45.18.

(4) SYSTEM APPLICATION REQUIREMENTS. (@) Equipment 6. Applications involving air conditioning for human comfort
appliedin a high-pobability system.n addition to the provisions shallnot be used.
of s. Comm 45.03 (3), listeeuipment applied in a high—preba 7. When the quantity of refrigerant in thedast system
bility system with refrigerant chge not exceeding 6.6 poundsexceedslable 45.17-1 amounta|l refrigerant-containing parts,
shall be deemed to meet ttgystem application requirementsexcept piping and those parts outside the building, shall be
whenthe equipment is installed in accordance with its listing ardstalledin a special machinery room constructed in accordance
manufacturer’snstallation instructions. with the provisions of s. Comm 45.19 (13) with limitations on

(b) General system applicatioequirements Except as per refrigerantquantities as follows: _
mittedin par (a), the following rules of subds. 1. to 9. for system a. 550 pounds for institutional occupancies.

applicationrequirements shall be applied as specifiedabld b. No limit except subd. 8. for occupancigher than institu
45.17-2 based on refrigerant group, systprabability and occu  tional occupancies.
pancy: c. If subpara. or b. is not met, subd. 5. limits the amount of

Note: Blends that may fractionate to change flammability or toxicity are treat ; ;
accordingto their worst case classificatidfor example, an A1/A2 blend follows the%roup A2, A3, B2 or B3 ref“gerant in the system.

rulesfor A2 refrigerants. The amount of blend allowed corresponds to the limiton 8. When the quantity of refrigerant in any system exceeds

the quantity of A2 refrigerant in the blend. The total amount of the blend is ”m”eFabIe45.17—1amounts, all refrigerant—containing parts, except

as in footriote d, ofdble 45.17-1. , o piping, lowside components, condensers and parts outside the
1. The quantity of refrigerant in each systshall be limited 1, jjiding, shall be installed in a machinery room construéted

as specified in @ble 45.17-1. The quantity of refrigerant pebccordancavith the provisions of s. Comm 45.19 (12).addi

occupiedspace shall be the amount of refrigerant that could legk, refrigerants of Groups A2, A3, B2, and B3 shadlet the fol
into the occupied space at any one time, based on a leak from gQng requirements:

singleindependeht refrige.ration cjrcuit. . a. The special machinempom requirements of s. Comm
2. The quantity of refrigerant in each systehall be limited 45.19(13) shall apply; and

to 50% of the amount specified imfle 45.17-1, except that subd.
1. applies in kitchens, laboratories and mortuaries. If any porti
of a refrigerating system containing more than one pound
refrigerant,except R-744is in a room with a flame-sustaining
device,this device shall bprovided with a hood to exhaust com

bustionproducts to the open alf these conditionare not met, > |
unlessthe laboratory is occupied by less than one person per 100
subds5. and 6. shall be followed. - - : ;
i . squarefeet of floor area, in which case the requirements of indus
3. For refrigerating systentf greater than 100 horsepower i occupancies shall apply
therefrigerated work area shalbmply with subpars. a. to f. and  Note: Par (a) permits a refrigerant clyar of 6.6 pounds or less of any refrigerant
the separate room housing compressors and related equipnieniny system meeting the requirements of subd. 9.
shallcomply with subd. 8. For refrigerating systems of 100 horse History: Cr. RegisterAugust, 1994, No. 464,feb-1-94.
poweror less and when the quantity of refrigerant in each system ) o
exceedsTable 45.17-1 amountthe amount of refrigerant shall Comm 45.19  Installation restrictions. (1) FOUNDA-
correspond to that for a commercial occupancy unless all of ffiens. Foundations and supports for condensing unitsoar
following conditions are met: pressomnits shalbe of substantial construction and of noneom

P P ; bustible constructiorwhen more than 12 inches high. Isolation
. The ar ntaining machingiycludin rate room ; "
houi:lingcgrﬁperiscsoorsa andgrelgfed Squi;r?\er?tzzeve;eag{%eio materialssuch as rubber may be used between the foundation and

ated work areas containing lowside components, is separat‘é%lqdenSing)r compregsor un.its. )
from the areas of the building not containing machinery by tight (2) GUARDs. Machinery with moving parts shall be guarded

b. Except for ammonia systems, amounts of refrigerant
%gceedinglloo pounds shall be approved by the department.

9. No refrigerant may be used except in laboratories in com
mercialoccupancieOnly self-contained systems containing not
morethan 6.6 pounds of Group A3 or B3 refrigerant shalidex

constructiorwith tight—fitting doors; in accordance with approved safety standards.
. . . i Note: The department will accept guarding meeting federal occupasefetly
b. Access is restricted to authorized personnel; andhealth administration standards ASME B15.1, Safety Code for Mechanical
c. Personnel densitgnd means of egress are in compliancg’WerTransmission Apparatus. ) )
with chs. ILHR 50 to 64; (3) Sare Access. Access, includindadders, platforms, and

clearspace for inspection and servicing of condensing units; com

d. Detectors are located @ameas where refrigerant vapor from rscondensers and other machi Il be provided
aleak will be concentrated so as to provide warning at a concenfiEEssorscondensers and other machinestyall be provided.

tion not exceeding the refrigeramfTLV-TWA. Detectors ar@ot (4) EncLosures. Condensing units or compressor units with
requiredfor ammonia due to its self-alarming character; enclosureshall be readily accessible for servicing arspection.

e. When the quantity of refrigerargxcept refrigerants of _ (5) WATER CONNECTIONS. Watter supply and dischge connec
Groups Al and B1, exceedafle 45.17-lamounts, no flame tionsshall be made in accordance with chs. ILHR 81 to 87.
producingdevice or hot surface above 800°F shalpbemitted; (6) ILLuminaTiON.  lllumination adequatéor inspection and
and servicing of condensing unitsr compressor units shall be pro

f. When the quantity of refrigerangxcept refrigerants of vided. _ _ N
Groups A1 and Bl and ammonia, exceedable 45.17-1 (7) ELECTRICAL SAFETY. Elgctrlcal equipment and wiring shalll
amountsthe area shall be classified as a hazardous location &&dnstalled in accordance with ch. Comm 16.
all electrical equipment shall conform to the requirements of Class(8) Gas FUEL EQUIPMENT. Gas fuel devices and equipment
1, Division 2 of the National Electric&ode as adopted by refer usedwith refrigerating systems shall be installed in accordance
encein ch. Comm 16. with chs. ILHR 50 to 64.

Register Octobey 1996, No. 490


http://docs.legis.wisconsin.gov/document/register/554/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removedby Register February 2002 No. 53or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

9 DEPARTMENT OF COMMERCE Comm 45.19

(9) AIR DUCT INSTALLATION. Air duct systems of air—condi shallbe actuated and the mechanical ventilasi@nted in accord
tioning equipment for human comfort using refrigerating systenacewith par (d), at a value not greater than the corresponding
shallbe installed in accordance with chs. ILHR 540 Air ducts refrigerantTLV-TWA or consistent toxicity measure. The detec
passingthrough a machinery room shall be of tight constructicior shall have a name plate indicating the type of refrigerant and
andshall have no openings in such rooms. the parts per million setting.

(10) REFRIGERANTPARTSIN AIR DUCT. Joints and all refriger ~ Note: For ammonia, refer to sub. (13) (). o
ant—containingparts of a refrigerating system located in an air (€) Machinery rooms shall be vented to the outdoors utilizing
ductcarrying conditioned air to and from an occupied sphed Mechanicalentilation in accordance with pars. (d) and (e).
be constructed to withstand a temperature of 700°F without leak (d) Mechanical ventilation referred to in pé) shallbe by one
ageinto the airstream. or more power—driven fans capable of exhausting air from the

(11) LOCATION OF REFRIGERANTPIPING. (a) Refrigerant piping Machineryroom at leasin the amount given in the formula in par
crossingan operspace that &rds passageway in any building(€)- To obtain a reduced airflow for normal ventilation, multiple
shallbe not lesshan 7.25 feet above the floor unless against tii@nSor multispeed fans shall be used. Provision shall be made for
ceiling of such space as permitted by the department. |nklle':|%|r to replacg that bedlng exhellusted. Opeangs fgr |nrllet air

. .. shallbe positioned to avoid recirculation. Air supply and exhaust
b) Passageways shall rim obstructed by refrigerant piping. : :
ReS‘ri)gerantpi%ing )éhall not be placed in gny e?evatdupr)n% 9-ductsto ]Ehﬁ mach;]ne”r}tf)oom thall sc(ejrve no oth((;frl area. The dis
waiter, or other shaft containing a moving object or in any sh argeof the air shall be to the outdoors in suananner as not

thathas openings to living quarters or to meahsgress. Refrig cause a nuisance o_r da”gef . .
erantpiping shall not be installed in an enclosed public stairway (€) 1. The mechanical ventilation required to exhaust an accu
stairlanding or means of egress. fhulationof refrigerant due to leaks or a rupture of the system shall
. . o be capable of removing air from the machinery room in not less
(c) Refrigerantpiping shall not penetrate floors, ceilings Okhanthe following quantity:
roofs, except as follows: )

1. Penetrations connecting the basement and the first floor Q = 100 x G%°

2. Penetrations connecting the top floor and a machiner . . . .
penthouser roof installation. \X/here Q = the airflow in cubic feet per minute, and

3. Penetrations connecting adjacent flosesved by the G = the mass of refrigerant in pounds in thgést
refrigeratingsystem. system, any part of which is located in the

4. In other than industrial occupancies, penetrations which machinery room.

connectseparate pieces of equipment that are:
a. Enclosed by an approved gas-tigtig-resistive duct or pe:
tshaf.twnh openings to those floors servedthyg refrigerating sys a. Operatedyhen occupied, to supply at least 0.5 cubic feet
em; or ) o perminute per square foot ofachinery room area or 20 cubic feet
b. L_ocated on the exteriavall of a building when vented to per minute per person; and
the outside or to the space served by the system and noassed |, operable, if necessary for operator comfort, at a volume
anair shaft, closed court or similar space. _ requiredto maintain a maximum temperature rise of 18°F based
5. Piping of a direct system where tiedrigerant quantity lim  on all of the heat-producing machinery in the room.
ited by s. Comm 45.18 is not required to be enclosed whendt con 3 when a refrigerating system is located outdoors more than
nectsstories served by that system. . ‘ 20 feet from building openings and is enclosed by a penthouse,
(d) Refrigerant piping may be installed horizontally in closeéan-to or other open structure, natural ventilaton may be
floors or in open joist spaces. Refrigerant piping installed in coamployedas an alternative to the requiremfemtmechanical ven
cretefloors shall be encased in pipe diRéfrigerant piping shall tilation. The requirements for such natural ventilation are as fol
be properly isolated and supported to prevent damagbrgtion, lows:
stressor corrosion. a. The free—apertureross section for the ventilation of a
(12) MACHINERY ROOM GENERAL REQUIREMENTS. When a machineryroom shall be at least:
refrigeratingsystem is located indoors, a machinery room shall be

2. A part of the machinery room mechanical ventilation shall

providedwhen the limitations ofdble 45.17-1 are exceeded and F =G

whenrequired by s. Comm 45.18). The machinery room shall . i

meetthe following requirements: where F = the free opening area in square feet, and
(&) Machinery rooms are not prohibited from housiriler G = the mass of refrigerant in pounds in thgést

mechanicakquipment unless specifically prohibited elsewhere in system, any part of which is located in the

this chapterA machinery room shall be so dimensioned that parts machinery room.

havespace for service, maintenance and operations. There shall

be clear head room of not less than 7.25 feet below equipment situ P- Locations of the gravity ventilating openings shalbbsed
atedover passageways. onthe relative density of the refrigerant to the air

(b) 1. Each machinery room shall have a tightfitting door (f) No open flames that usembustion air from the machinery
openingoutward. The machinempom doors shall be self-clos feomshall be installed where any refrigeratter than ammonia
ing if they open into the building and shall be adequate in numt§rcarbon dioxide is used. Machinery rooms where only ammonia
to ensure freedom for persons to escape in angemey Except 1S the refrigerant may use internal combustion engines as the
for access doors and panels in air ducts and air handler units ﬁf ne mover for the compressors. The use of matches, lighters,
forming to par (g), there shall be no openings thélt permit pas alideleak detectorand similar devices shall not be considered

sageof escaping refrigerant to other parts of the building. & violation of this paragraph. Combustion equipment may be
Note: See the Commercial Building Code, chs. ILHR 50 to 64, for means of egré@ta”edm the same machinery room with (gfrlgerant—contalnlng
requirements. equipmentunder any of the following conditions:
2. Except for ammonia systems, each machinery rsioaf 1. Combustion aiis ducted from outside the machinery room

containa detector located in an area where refrigerant from a lemkdsealed in such a manner as to preaentrefrigerant leakage
is likely to concentrate, and an alagimall be employed. The alarmfrom entering the combustion chamber; or
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Comm 45.19 WISCONSINADMINISTRATIVE CODE 10

2. Arefrigerant vapor detector is employed to automatically (c) Copper and its alloyshall not be used in contact with
shutdown the combustion procesdlire event of refrigerant leak ammonia,except as a component of bronze alloys for bearings or
age. othernon-refrigerant— containing uses.

(g) The passage of air flow to or from an occupied space (d) Aluminum and its alloys may be used in ammayistems.

througha machinery room shall be permitted only when the air is (2) DESIGNPRESSURE. (a) Design pressures shall not be less
ductedand Sealed in SlTICh a manner as to prevent refrlgera!qt |qwan pressure arising undaraximum operating, standby or ship
agefrom entering the air stream. Access doors and panels in dyghq conditions. When selecting the design pressure, suitable
work and air handler units shall be gasketed and tight-fitting. #lowanceshall be provided for setting pressure-limiting devices
refrigerantvapor detector shall be employtedautomatically shut andpressure-relief devices to avoid unnecessary shutdamehs
downthe air handler system in the event of refrigerant leakaggyssof refrigerant. Standby conditions are intended to include nor

(13) MACHINERY ROOMSPECIALREQUIREMENTS. In cases spec mal conditions that may be attained in the system when not-operat
ified in the rules of s. Comm 45.18) (b) 1. to 9., a machinery ing, such as maintenance, shutdown and power failure.

roomshall meet the following special requirements in addition Note: Refer to ASME Boiler and Pressureséel Code Section VIII, Division |,
thosein sub. (12): AppendixM for recommended guidelines.

|y (b) 1. Design pressure shall et less than 15 psig and, except

operatinghot surface over 800°F permanently installedhia 25 noted in pars. (c), (d) and (e), shall not be less than the saturation
room. gaugepressure corresponding to the following temperatures:

(b) Doors communicating witthe building shall be approved, ~ & Lowsides of all systems: +30
self-closing tight-fitting fire doors. b. Highsidesof all water—cooled or evaporatively cooled-sys
(c) Walls, floor andceiling shall be tight and of noncombus tems: 3C°F higher than the summer one peroget-bulb for the
tible construction. \&lls, floor and ceilingeparating the machin locationas applicableor 15F higher than the highest leaving

ery room from other occupied spaces shall be of at least One_}ﬁﬁnqensingwater temperature for which the equipment is
fire—resistiveconstruction. esignedor 104F, whichever is greatest.

(d) The machinery room shall have a door that opiinestly . C- Highsides of all air-cooled systems”Bhigher tharthe
to the outside air or through a vestibule equipped with self-clddghestsummer one percent design dry-bulb for the location but
ing, tight—fitting doors. notlower than 122 .

(e) Exterior openings shall nbe under any fire escape orany 2. The design pressure selected shall exceed maximum pres
openstairway suresattained under any anticipated normal operatorgitions,

() All pipes piercing the interior walls, ceiling or floor ofsucH.ndUding conditions created by expected fouling of heat

roomsshall be tightly sealed to the walls, ceiling or flttmough exchangesurffa\ces. . .
which they pass. 3. Selection of the design pressure for lowside components

(g) When refrigerants of Groups A2, A3, B2 other than amm hallalso consider pressure developed in the lowside dfythe

nia, and B3 are used, the machinery room shall conform to ClI ggqfrom equalization, or heating due to changes in ambient tem

1, Division 2, of the National Electrical Code as adopted in CH_eratureafter the system has stopped.

Comm(16. 4. The design pressure for both lowside and highside compo
(h) When ammonia is used, the machinery room is not requifd@tsthat are shipped as parteogias- or refrigerant-ctusd sys

to meet Class 1. Division 2 of the National Electrical Code provi&em shall be selected with consideration of internal pressures aris
ing: ' ing from exposure to maximum temperatures anticipated during

. . . . the course of shipment.

1. Themechanical ventilation system in the machinery room The desi for eitlibe highsid lowsid d

is run continuously and failuref the mechanical ventilation sys __(¢) The design pressure for eitfige highside or lowside nee

tem actuates an alarm: or notexceed the critical pressure of the refrigecaméss such pres
' sare&are anticipated during operating, standby or shipping eondi

(a) There shall be no flame-producing device or continuous|

2. The machinery room is equipped with a vapor detector t

will automatically start the mechanical ventilation system an

actuatean alarm at a detection level not to exceed 1000 parts gefd) When a compressor is usedadsooster and discyes into
million. e suction side of another compressie booster compressor

. . . . ._shallbe considered a part of the lowside.

(i) Remote control of thenechanical equipment in the machin .
ery room shall be provided immediately outside the machinery (¢) Components connected to pressure vessels and dobject
room door solely for the purpose of shuttidgwn the equipment '€ Same pressure as the pressure vessd have a design pres
in an emegency Ventilation fans shall be on a separeltectrical  SUréno less than the pressure vessel. _
circuit and have a control switch located immediately outside the (3) REFRIGERANT-CONTAINING PRESSUREVESSELS. (a) Inside
machineryroom door dimensionss inches or less.1. Pressure vessels having inside

(14) PURGEDISCHARGE. The dischage ofpurge systems shall dimensionsf 6 inches or less shall be listed either individually or
be governed by the requirements in s. Comm 45.20 (7) for pré@§pPart of an assembly by an approved nationally recogméztd

sure—reliefdevices and fusible plugs and shall be pipedon "9 laboratory or shall be marked directly on the vessel, or on a
junction with these devices. nameplateattached to the vessel, withd’' or “UM” symbol sig-

History: Cr. RegisterAugust, 1994, No. 464, feb-1-94. nifying compliance with Section VIibf the ASME Boiler and
Pressurd/essel Code as adopted in chs. ILHR 44Zpexcept that
Comm 45.20 Design and construction of equipment suchvessels having an internal or external design pressure of 15

and systems. (1) MATERIALS. (a) Materials used in the con psigor less are exempted from this requirement. Pressure vessels
structionand installation of refrigerating systems shall be suitabfivinginside dimensions of 6 inches or less shall be protected by
for conveying the refrigerant used. Materials shall not be used tfiiiera pressure-relief device or a fusible plug.
will deteriorate because of the refrigerant, the lubricant or their 2. If a pressure-relief device is used to proteptessure ves
combinationin the presence of air @noisture to a degree thatsel having an inside dimension of 6 inches or lessuttimate
posesa safety hazard. strengthof the pressure vessel so protected shall eciguit to

(b) Aluminum, zinc, magnesium or their alloys shall not b#ithstanda pressure at least 3.0 times the design pressure.
usedin contact with methyl chloride. Magnesium alloys shall not 3. If a fusible plug is used to protect a pressure vessel having
be used in contact with any halogenated refrigerants. aninside diameter 08 inches or less, the ultimate strength of the
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11 DEPARTMENT OF COMMERCE Comm 45.20

pressuresessel so protected shall befiignt to withstand a pres (g) When relief valves are connected to disghdao a common
sure 2.5 times the saturation pressure of the refrigerant used, atltbehargeheader as described in sub. (7) (h) 5., a full atep
temperaturestampedn the fusible plug, or 2.5 times the criticalvalve may be installed in the disclgar pipe between thelief
pressureof the refrigerant used, whichever is less. valve and the common head®Yhen such a stop valve is installed,

(b) Inside dimensions gater than 6 inchesPressure vessels & locking device shall be installed to ensure the stop valve is
havingan inside diameter exceeding 6 inches and having an inté¢kedin the open position. This dischyarstop valve may be shut
nal or external design pressure greater than 15 psig shall Q58Y if one of the following conditions exists:
markeddirectly, or on a nameplate, with a “U” or “UM” symbol 1. Parallel relief valves are installed and the second relief
signifying compliance with the rules of Section VIII of the ASMEVvalveis protecting the system or vessels; or
Boiler and Pressureegsel Code as adopted in chs. ILHR 41t0 42. 2. The system or vessels have been depressurizedrand

(c) Pressue vessels for 15 psig or lesBressure vessels hav ventedto atmosphere.
ing an internal or external design pressure of 15 psig or less shallh) Pressure-relief devices shall be connected directly to the
havean ultimate strength to withstand at least 3.0 times the desfgessurevessel or other parts of the system protected by the
pressureand shall be tested with a pneumatic pesssure no less devices.These devices shall be connected above the liquid-refrig
than1.25 times the design pressorea hydrostatic test pressureerantlevel and installed so that they are readily accessible, and so
no less than 1.50 times the design pressure. thatthey cannot be readily rendered inoperative, except that fus

(4) PRESSURERELIEF PROTECTION. (@) Refrigerating systems ible plugs used on the high side may be located atwobelow the
shall be protected by pressure-relief device or other approvedduid refrigerant level.
meango safely relieve pressure dufite or other abnormal cen (i) The seats and discs of pressure—-relief devices shall be con
ditions. structedof suitable material to resist refrigerant corrosion or other

(b) Pressure vessels shall be protected in accordance with §f§micalaction caused by the refrigerant. Seats or discastf
(7). Pressure relief valves bearing eitherameplate or directly Ifon shall not be used. Seats and diskall be limited in dis
markedwith “UV” or “VR” symbol signifying compliance with tortion, by pressure or other cause, to a set pressure change of not
SectionVIll, of the ASME Boiler and Pressuresssel Code shall morethan 5% in a span of 5 years.
be accepted by the department as evidence of compliance with thi€5) SETTING OF PRESSURE-RELIEPEVICES. (@) Pressure—elief
paragraph. valve setting. Pressure-relief valves shall start to function at a

(c) A pressure-relief device to relieve hydrostatic pressure REESSUréotto exceed the design pressure of the parts of the sys
anotherpart of the system shall be usenithe portion of liquid— €M protected. . o
containingparts of the system that can be isolated from the system(b) Ruptue member settingRupturemembers used in lieu of,
during operation or service and that will be subjected to over pr&§in series with, a relief valve shall have a nominal rated rupture
surefrom hydrostatic expansion of the contained liquid due fyessure not to exceed the design pressure of the parts of-the sys
temperaturaise. tem protected.fThe Condlktml(i;]é oiggpl;cgtlor_l she/lllncog_fqrm tolthe

(d) 1. Except as provided in subds. 2. and 3., evaporat&gquirementi paragrap —~127 ot Section VIil, Division 1,
locateddownstream, or upstream within 18 inches, of a heati ILHrl]:{e ﬁlsmEélzBOlll'iréasr]igepcr)?srful;rtﬁ%%grgggrzsir?gtgﬁ(ta%dalﬂggj'of
coil shall be fitted with a pressure-relief device disghmay out . : - ‘
sidethe building in accordance with the requiremaitsub. (7) relief valves shall not be less than the relief valve inlet.

(h) 1. (6) MARKING OF RELIEF DEVICESAND FUSIBLEPLUGS. () Pres

2. Relief valves shall not be required on heating coils that sure-reliefvalves for refrigerant-containing components shall be

desi 'ned to produce a temperature which will result in the satl?ggta-nd sealed by the manufacturemorassembler as defined in

1esig p fh fri p bein | h he desi éaectlonVIII, Division 1, of the ASME Boiler and Pressuredsel

tion pressgre of the refrigerant being ?SSt an the eS|g|.1 Presseiteas adopted in chs. ILHR 41 to 42. Each pressure-relief valve
3. Relief valves shall not be required on self-contained syghall be marked by the manufacturer or assembler with the data

temsif the volume of the lowside of the system, which is shut ofequiredin Section VIII, Division 1, of the ASME Boiler and Pres

by valves, is greater than the specific volume of the refrigerantsaireVessel Code, excefitat relief valves for systems with design

critical conditions of temperature and pressurgedsrminedy  pressuresf 15psig or less shall be marked by the manufacturer

the following formula: with the pressure setting and capacity
(o (b) Each rupture member for refrigerant pressure vessels shall
vi/ [Wl (V2 Vl)vgt] shall be greater thang/ be marked with the data required in paragraph UG-129 (8gef

tion VIII, Division 1, of the ASME Boiler and Pressuressel
Codeas adopted in chs. ILHR 41 to 42.

V2 = total volume of system in cubic feet, (c) Fusible plugs shall be marked with the melting tempera

where 4 = lowside volume in cubic feet,

W1 = total weight of refrigerant in system in pounds, turesin°F.

B ) (7) PRESSUREVESSELPROTECTION. (&) Pressure vessels shall
Vgt = specific volume of refrigerant vapor atQtF be provided with over—pressure protection in accordanith
in cubic feet per pound, and rulesin Section VIII, Division 1, of the ASME Boiler and Pressure

VesselCode as adopted in chs. ILHR 41 to 42.

(b) 1. Pressure vessels containing ligeftigerant, and which
may be isolated by stopalves from other parts of a refrigerating
(e) Pressure-relief devices shall be direct—pressure actuategystem,shall be provided with over—pressure protection. Pres
pilot-operated.Pilot-operated pressure-relief valves shall bsure—reliefdevices or fusible plugs shall be sized in accordance
self-actuatednd themain valve shall open automatically at thevith par (e).
setpressure and, if some essential part of the pilot fails, shall dis 2. Pressurgessels with an internal gross volume of 3 cubic
chargeits full rated capacity feetor less may use a single pressure-relief device or a fusible
(f) Stop valves shall not be located betwegmnessure-relief PIUg.
deviceand parts of the system protectsdthe device. A three— 3. Pressure vessels of more than 3 cédst but less than 10
way valve, used in conjunction with the dual relief valve requiresubic feet internal gross volunmaay use a single pressure—relief
mentsof sub. (7) (b) 4., is not considered a stop valve. device.Fusible plugs shall not be used.

Vgc = specific volume at critical temperature and
pressure in cubic feet per pound.
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Comm 45.20 WISCONSINADMINISTRATIVE CODE 12

4. Pressure vessels of 10 cubic feet or more internal gobss in pounds of air per minute shall be determined by the following
ume shall use a single rupture member or dual pressure-reliefmulas:
deviceswhen dischaging to the atmosphere. Dual pressure-relief
devicesshall be installed with a three-way valeeallow testing C = 0.64Rd?
or repair d = 1.12(c/P)""
5. One or more relief valves shall be used on pressure vessels
of 10 cubic feet or more internal gross volume which are locateghere C= rated disch@e capacity in pounds of air per

on the lowside of the system, have shut-aflves to isolatehe minute, and

vesseldrom the rest of the refrigerating system, areén the sys

temis designed to allow pumpdown of the refrigerant gaaf d = smallest of the internal diameter of the inlet pipe,

the pressure vessel. retaining flanges, fusible plug and rupture mem
(c) For pressure relief valves dischiag intothe lowside of ber in inches outside diameter of vessel in feet,

the system,a single relief valve, not rupture mempef the

requiredrelieving capacity shall not be used on vessels of 10 cubige_Or rupture members B (ratedpressure psig x 1.10) +
feetor more internal gross volume except under the conditions 1 14.7, psia; '

permittedin par (h) 2.
(d) Vessels containing liquid refrigerant may use 2 or more  For fusible plugs, P= absolutesaturation pressure

pressure-reliedlevices or dual pressure-relief devices in parallel corresponding to the stamped
to obtain the required capacity temperature melting point of the
(e) 1. The minimum required disclgar capacity of the pres fusible plug or the critical pres
sure-reliefdevice or fusible plug for each pressure vessel shall be sure of the refrigerant used,
determinecby the following: whichever is smallepsia.
C = fDL (h) 1. Pressure-relief devices and fusible plugs on any system
containinga Group A3 or B3 refrigerant, on any system contain
where C = minimum required dischge capacity of the ing more thar6.6 pounds of a Group A2, B1 or B2 refrigerant, and
relief device in pounds of air per minute, on any system containing more thatOlpounds of a Groufl
) . . refrigerantshall dischage tothe atmosphere at a location not less
D = outside diameter of vessel in feet, than 15 feet above the adjoining ground level and not les2€han

feetfrom any openable windgwentilation opening, or exit in any
building. The dischage shall be terminated in such a manner to
f = factor dependent upon type of refrigerant from  preventdirect spray of dischged refrigerant on personneltime
Table 45.20-1. vicinity and foreign material or debris from entering the digghar

. . - piping. Dischage piping connected to the disapasside of a fus

2. When combustible materiadégse used within 20 feet of a ible plug or rupture member shall have provisions to preiext

pressurevesselthe value of f shall be multiplied by 2.5. The-for - L :
mulais basedn fire conditions; other heat sources shall be ealcﬁgnngsthe pipe in the event the fusible plug or rupture merfuper

L = length of vessel in feet, and

lated separately . . .
2. Except for hydrostatic relief valves, pressure-relief
TABLE 45.20-1 devicesshallnot dischage into the lowside of the system unless
Values of F the pressure_reli_ef de_vice is atype ndteafedb_y back_pressure,
Refrigerant Value of f andthe lowside iquipped with pressure-relief devices capable
nelrngeran ) . —————  of relieving any increased refrigerant quant®uch a lowside
When used on the lowside of a limited-djer pressure-relieflevice shall be set in accordance with sub. (5) (a)
cascade system: andvented to the outside of the building in accordance with subd.
R-170,R-744,R-150 . ................... 1.0 1.
R-13,R-13B1,R-503.................... 2.0 3. Ammonia dischaye from automatic or manual pressure—
R=14. . . 25 relief valves shall be into one or more of the following:
Other applications: a. The atmosphere, in accordance subd. 1.
R-717. .. 0.5 b. A tank containing one gallon of water for each pound of
R-11, R-40, R-13, R-123, R-142b, R-152a, ammoniathat carbe released in one hour from thegkst relief
R-290, R-600, R—600a, R-BIR-764. . . ... .. 1.0 deviceconnected to the disclya pipe. The wateshall be pre

ventedfrom freezing. Thalischage pipe from the pressure-relief

R-12, R=22, R-14, R-134a, R-C318, R=500, deviceshall distribute ammonia in the bottom of the tank but no

R-1270.... .o 1.6 owerthan 33 feet belowhe maximum liquid level. The tank shall
R-115,R-502........................... 25  pesized to contain the combingdlume of ammonia and water
3. When one pressure-relief device or fusible pugsed to 4. When sulfur dioxide is used, the disafmmay be int@

protect more than one pressure vessel, the required capacity shak of absorptive solution that shall be used for no other purpose
bethe sum of the capacities required for each pressure vessebxceptsulfur dioxide absorption. The absorptive solution shall be
(f) The rated dischge capacity of a pressure-relief devicenegallon of standard dichromate solution which consists of 2.5
expressedn pounds of air per minute shall be determimed poundsof sodium dichromate per gallon of water for each pound
accordancevith paragraph UG-131, Section VIII, Division 1, ofof sulfur dioxide in the system. Solutions made with caustic soda
the ASME Boiler and Pressuree¥sel Code as adopted in chsor soda ash mayeused in place of sodium dichromate provided
ILHR 41 to 42. All pipeand fittings between the pressure-reliefhe quantity and strengtihave the equivalent sulfur dioxide
valve and the parts of the system it protects shall have at leastgbeorbingoower The tank shalbe constructed of not less than 1/8
areaof the pressure-relief valve inlet. inch or No. 1L U.S. gauge iron or steel. The tank shall have a
(g) The rated dischge capacity of a rupture member or fusibléningedcover or if of the enclosed type, shall have a vent hole at
plug dischaging to theatmosphere under critical flow conditionsthe top. All pipe connections shall be through the top of the tank
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13 DEPARTMENT OF COMMERCE Comm 45.20

only. The dischage pipe fromthe pressure—relief valve shall dis the outlet of a pressure—relief device or fusible pthall be deter
chargethesulfur dioxide in the center of the tank near the bottorminedas follows:
5. The size of the disctge pipe from a pressure-relief device L = 09Pd5 /16Q2
or fusible plug shalhotbe less than the outlet size of the pressure—
relief device or fusible plug. Where outlets of 2 or moebef where G = rated dischge capacity as stamped on the

devicesor fusible plugs are connected to a common line or header device by the manufacturer in pounds of air per
the effect of back pressure that will be developed when more than minute

one relief device or fusible plug operates shaltonsidered. The '

sizing of the common dischge header downstream from eath d = internal diameter of pipe in inches, and

the 2 or more relief devices or fusible plugs that are expected to L= h of disch ine in f
operatesimultaneously shall beased on the sum of their outlet = lengtn of dischage pipe in jeet.
areaswith due allowance for the pressure drop irdalvnstream  For relief valves and rupture members:
sections.Provision shall be provided at the lowest pointhHa ]

relief device dischaye piping to drain moisture and check for P = (Rated pressure, psig x 1.10) + 14.7
leakage The material used for the safety relief device disghar For fusible plugs

piping shallbe noncombustible and compatible with the refriger !
antused. P=pressure fas defined in pafg).

6. The maximum length of the disclgarpiping installed on  Note: SeeTable 45.20-2 for the results of computations using the above formula.
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TABLE 45.20-2—LENGTH IN FEET OF DISCHARGE PIPING FOR PRESSURE-RELIEF DEVICES OF VARIOUS DISCHARGE CAPACITIES

) ) Standard \ll Pipe, Pipe Size in Inches Standard Wl Pipe, Pipe Size in Inches
e e T N 1 1, 1% 2 Y, ¥ 1 1, 1%, 2
Relief Valve Setting 150 psig Relief Valve Setting 200 psig
5 68 276 115 470
10 17 69 231 29 118 394
15 7 31 102 13 52 175
20 4 17 58 226 7 29 98
25 3 11 37 145 5 19 63 248
30 2 8 26 100 218 3 13 44 172
40 4 14 57 122 2 7 25 97 210
50 3 9 36 78 274 5 16 62 134
60 2 6 25 54 190 3 11 43 93
70 5 18 40 140 2 8 32 68 238
80 4 14 31 105 2 6 24 52 182
90 3 11 24 84 5 19 41 144
100 2 9 20 68 4 15 33 117
125 6 12 44 2 10 21 75
150 4 9 30 7 15 52
175 3 22 5 11 38
200 2 5 17 4 8 29
Relief Valve Setting 250 psig Relief Valve Setting 300 psig
5 176 248
10 44 179 62 254
15 20 80 267 28 114
20 11 45 150 15 54 212
25 7 29 96 10 41 136
30 5 20 67 263 7 28 94
40 3 11 37 147 4 16 53 208
50 2 7 24 94 204 3 10 34 134
60 5 17 66 142 2 7 24 93 200
70 4 12 48 104 5 17 68 147
80 3 9 37 80 4 13 52 113
90 2 7 29 63 220 3 10 41 89
100 2 6 24 51 178 2 8 33 72 252
125 4 15 33 114 2 5 21 46 162
150 3 11 23 79 4 15 32 112
175 2 8 17 58 3 11 24 82
200 2 6 13 44 2 8 18 63
Relief Valve Setting 350 psig Relief Valve Setting 400 psig
5 335 433
10 84 380 108 492
15 37 169 48 219
20 21 95 285 27 123 369
25 13 61 183 17 79 236
30 9 42 127 12 55 164
40 5 24 71 281 7 31 92 364
50 3 15 46 180 4 20 59 233
60 2 11 32 125 270 3 14 41 162 349
70 2 8 23 92 198 2 10 30 119 257
80 6 18 70 152 2 8 23 91 197
90 5 14 56 120 6 18 72 155
100 4 11 45 97 339 5 15 58 126 439
125 2 7 29 62 217 3 37 81 281
150 2 5 20 43 151 2 26 56 195
175 4 15 32 111 2 5 19 41 143
200 3 11 24 85 4 15 31 110
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15 DEPARTMENT OF COMMERCE Comm 45.20

(8) PoSITIVE DISPLACEMENT COMPRESSORPROTECTION. When  cientcapacity to receive the pumpdown aerThe liquid shall
requiredto be equipped with stop valve in the discly connec  not occupy more thaB0% of the volume when the temperature
tion, every positivedisplacement compressor shall be equippeaf the refrigerant is 90°H he receiverolume is not required to
with a pressure-relieflevice of adequate size and pressure se&pntainthe total system chge, but is required to contain the
ting, as specified by the compressor manufacttogsrevent rup amountbeing transferred. If the environmental temperature is
ture of the compressor or any other component located betwesxpectedo rise above 122°khe designer shall account for the
the compressor and the stop valve on the digghside. The pres specificexpansion characteristics of the refrigerant.
sure—reliefdevice shall dischge into the low—pressure side of the  (12) Service PRovisions. (a) All refrigerating systenshall
systemor in accordance with sub. (7) (h). haveprovisions to handle the refrigerant aafor service pur

(9) PRESSURE-LIMITINGDEVICES. (@) When required. Pres poses.There shall be liquid and vapor transfer valves, transfer
sure-limitingdevices shall be provided on all systems operatirmpmpressoor pump, and refrigerant storatgeks or appropriate
above atmospheric pressure, excepiat a pressure-limiting valved connections for removal by a reclaim, recycle or recovery
deviceis not mandatory on any factory—sealed system containidgvice.
lessthan 22 pounds of Group Al refrigerant that has been listed(b) 1. Except as provided in subd. 2., refrigerating systems
by an approved nationally recognized testing laboratory and isgntainingmore than 6.6 poundsf refrigerant shall have stop
identified. valvesinstalled at the following locations:

(b) Setting. 1. When required by pggr), the maximum setting a. The suction inlet oeach compressotompressor unit or
to which a pressure-limiting device may readily betsetise of condensingunit;
the adjusting meanprovided shall not exceed the design pressure p_ The dischage outlet of each compressoompressounit
of the highside of a system that is not protettgd pressure—e o condensing unit; and
lief device or 90% of theetting of the pressure-relief device . a4 gutlet of each liquid receiver
installedon the highside of a system, except as provided in subd. 5 g | ired hich h
2. The pressure-Iimiting device shall stitye action of the pres __, 2+ Stop valves are not required on systems which have a

refrigerantpumpout function capable of storing the entetig-

sure—imposinglement at a pressure no higtien this maximum . ; I
setting P ¢ P 9 erantchage, systems equipped with the provisionsgfompout
) of the refrigerant, or self-contained systems.

2. On systems using nonpositive displacement compressors - - . .
the maximuym setting gf thep pressure—FI)imiting devicepis n(%‘iE (c) Except as provided in pgb) 2., refrigerating systems con

requiredto be below the design pressure of the highside of the s} ining more than1iD pounds of refrigerashallhave stop valves

tem provided the pressure-relief device is: stalledat the f_OHO\_N'ng locations: .
a. Located in the lowside: 1. The suction inlet of each compressmmpressor unit or

. . i condensingunit;
b. Subject to lowside pressure; and 2. The dischage outlet of each compressoompressounit

c. There is a permanent unvalved relief path between thecondensing unit;

highsideand the lowside of the system. 3. The inlet of each liquid receivexcept for self-contained
(c) Connection. Pressure-limiting devices shall be connecteglstemsr where the receivés an integral part of the condenser
betweerthe pressure—imposirggement and any stop valve on theyr condensing unit;

dischargeside. There shall be no intervening stop valves in the 4 The outlet of each liquid receiver; and

line leading to the pressure—- limiting device. .
9 P 9 5. The inlet and outlet of condensers when more than ore con
(10) REFRIGERANT PIPING, VALVES, FITTINGS AND RELATED  (enseris used in parallel in the system.

PARTS. Refrigerating piping, valves, fittings and related parts hav
ing a maximuminternal or external design pressure greater th n
15 psig shall be listed either individually or as part of an assem%

or a system by an approved nationally recognized testing Labo1ri ient to satisfy thigequi
. . guirement. When numbers are used to label

tory or shall comply with ASME B31.5, where applicable. thevalves, there shall be a key to the numbmrated within sight

(11) COMPONENTSOTHERTHAN PRESSUREVESSELSAND PIPING.  of the valves with letters at least 0.5 inch high.
(@) 1. Exceptas p_l’OVIde in subd. 2., every pressure—containingote: For information on labeling of valves, see ANSI standard A13.1, Scheme
component of refrigerating system, other than pressure vesséts the Identification of Piping Systems.
piping, pressureggauges, and control mechanisms, shall be listed (13) Fasrication. (a) The followingare minimum require
eitherindividually or as part oh complete refrigerating system ormentsfor refrigerant—containing copper pipe or tubing:
asubassemblpy an approved nationally recognized testing{abo 1. Copper tubing used for refrigerant piping shall confaym
ratory or shall be designed, constructed and assembled to haver@merican Society foesting and Materials (ASTM) speeifi
ultlmatestrgngph .sdfuent to withstand 3 times the design prescationB88 types K or L, or ASTM specification B280.
sure for which it is rated. 2. For Group Al refrigerants, copper tube shall be connected

2. Waterside components exempted from the rules of Sectigy brazed joints, soldered joints or mechanical joints.
VIl of the ASME Boiler and Pressuressel Code as adopted in (b) For Groups A2, A3, B1, B2 arBB refrigerants, protective
chs. ILHR 41 to 42 shabe designed, constructed and assemblggetal enclosures shall be provided for annealed copper tube
to have an ultimate strength 8afent to withstand 150 psig or 2 grectedon the premises, except that no enclosures shall be
times the design pressure for which it iated, whichever is requiredfor connections between a condensing unit and the near
greater. estprotected riseiif such connections aret more than 6.6 feet

(b) Liquid level gauge glass columns, except those of thesbuiih length apart.
eyetype, shall have automatitosing shut-dfvalves, and such  (¢) Exceptfor Group Al refrigerants, joints on refrigerant-
glasscolumns shall be protected against external damage tainingcopper tubéhat are made by the addition of filler metal
properly supported. _ _ shallbe brazed.

_(c). When a pressure gauge is permanently installed on the(14) Factory TESTS. (a) All refrigerant-containing parts or
highsideof a refrigerating system, its dial shall be graduated toself-containedsystems shall be tested and proved tight by the
least1.2 times the design pressure. manufacturemt not less than the design presdorewhich they

(d) Liquid receivers, if used, or parts of a system desigmedarerated. Pressure vessels shall be tested in accordancutvith
receivethe refrigerant chge during pumpdown shall have suf (3).

(d) Stop valves shable suitably labeled if the components to
dfrom which the valve regulates flow are not in view at the
Ivelocation. Labeling of the piping adjacent to the valves is suf
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(b) 1. The test pressure applied to the highside offeatdry— (b) Controls and piping identification Systems containing
assembledefrigerating system shall be at least equal to the desigiorethan 1.0 pounds of refrigerant shall be provided with dura
pressureof the highside. The test pressure applied to the lowsillke signs having letters not less than 0.5 inch in height, designat
of each factory—assembled refrigerating system shall lmastt ing:

equalto the design pressure of the lowside. 1. Valves or switches for controlling the refrigerant flaiae
2. The test on the complete system magdieducted at the ventilationand the refrigeration compressor; and
minimum lowside design pressure in accordance with (). 2. The namef the refrigerant or secondary coolant contained

final assemblyconnections are made in accordance with ASMfg exposed piping outside the machinery room.
B31.5.In this case, partshall be individually tested by either the Note: For information on labeling of piping, see ANSI standard A13.1, Scheme
self-containedsystem manufacturer or the manufacturer of thier the Identification of Piping Systems.
partat not less than the highside design pressure. (c) Changes inefrigerant or lubricant. Whenthe kind of
(c) Self-contained systems with a design pressure of 15 pegffigerantor lubricant is changed as provided in s. Comm 45.16
or less shall be testeat a pressure not less than 1.33 times t{8), new signs shall be installed to identify the changes.
designpressure and shall be proved tight at not less than the low (3) CHARGING, WITHDRAWAL AND DISPOSITION OF REFRIGER
sidedesign pressure. anTs. No service containers may be left connedted system
(15) NamepLATE. Each self-contained system and each-sepaxceptwhile chaging or withdrawing refrigerant. Refrigerants
ratecondensing unit, compressor or compressor unit sold for fisldthdrawn from refrigeratingsystems shall be transferred to
assemblyin a refrigerating system shall carry a namepiadeked approvedcontainers onlyExcept for dischae of pressure—relief
with the manufacturés name, nationally registered trademarrk devicesand fusible plugs, incidental releases due to leakgirgur
tradenameidentification numberthe design pressures and thef noncondensiblegiraining oil and other routine operating or
refrigerantfor which it is designed. The refrigerant shall be designaintenancerocedures, no refrigerant may be disgkdrto the
natedby the refrigerant number as shown able 45.17-1 or as atmospher®r to locations such assawey river, stream or lake.
determinedby the American Society of Heating, Refrigerating (4) ContaiNers. Containers usefibr refrigerants withdrawn
andAir-Conditioning Engineers. from a refrigerating system shall be as prescribed in the pertinent
History: Cr. RegisterAugust, 1994, No. 464, feb-1-94. regulationsof the U.S. departmenf transportation and shall be
) ) carefully weighed each time they ansed for this purpose, and
Comm 45.21 Operation and testing. (1) GENERAL. (@) containers shall not be filled in excess of the permissible filling
Everyrefrigerant—containing part of every system that is erect@gight.
on the premises, except compressors, condensers, evaporatOf§ste: Note: The pertinent regulations of the U.S. department of transportation
safetydevices, pressure gauges, control mechanisms and systemepntained in 49 CFR Parts 100 to 199.
thatare factory—tested, shall be tested and praigid after corn (5) STORING REFRIGERANT. Refrigerant stored in a machinery
pleteinstallation and before operation. room shall not be more than the amount to normally operate the
(b) Except as provided ipar (c), the highside and lowside of largestrefrigerating system in the room, in addition to the gbar
eachsystem shall be tested and proved tight at not less than ifhéhe system and the refrigerant stored in a permanently attached
lower of the design pressure or the settirfighe pressure-relief receiver.The refrigerant shall be stored in approved storage con
deviceprotecting the highside or lowside of the system, respd@iners.
tively. (6) SELF-CONTAINED BREATHING APPARATUS. When a machin
(c) Systems erected on the premises using Group Al refrigfy room is required under s. Comm 45.18 (4) and ammonia is

antsand with copper tubing not exceeding 0.62 inch outside-diakised as the refrigerant, at least one approsetf-contained
etermay be tested with refrigerant. breathingapparatus (SCBA) shall be located outside of, but close

(2) TesTMeDIUM. A suitable dry gas such as nitrogen or ait0: the machinery room.

shallbe used for pressure testing. The means used to build up ti@te: Note: Requirements for the use and maintenance of
testpressure shall have either a pressure-limiting device or-a pres'BA can be found in section 29 CFR 1910.134 of the federal
sure-reducinglevice witha pressure-relief device and a gauge dpFcupationakafety and health administration.

the outlet side. The pressure-relief device shall be set above thd7) MAINTENANCE. (a) General. Refrigerating systems shall
testpressure but low enoudb prevent permanent deformation ofoe maintained by the user in a clean condition, free from accumu
the system components. lationsof oily dirt, waste and other debris.

(3) DecLARrATION. A dated declaration of test shall be pro  (b) Stopvalves. Stop valves connecting refrigerant—containing
videdfor all systems containing 55 pounds or moreefiigerant. partsto atmosphere during shipping, testing, operating, servicing
The declaration shall give tmme of the refrigerant and the fieldor standby conditions shall be capped, plugged, blanked or locked
testpressure appliet the highside and the lowside of the systenglosedwhen not in use.

The declaration of test shall be signed by the installer and, if an(c) calibrationof pressure measuring equipmeRtressureneasur

inspectoris present at thtests, the inspector shall also sign théng equipment shall be checked for accuracy and calibrated prior
declaration.When requested, copies of this declaration df&ll to test and immediately after every occasion of full scale pressure,
furnishedto the department. either by comparison with master gauges or by a dead-weight

Note: The declaration of test can be developadsite by the installer; it is not a pressuregauge testeover the operating range of the equipment.
departmenform. o . A
History: Cr. RegisterAugust, 1994, No. 464, feB-1-94. (d) Periodictests. Detectors, alarms and mechanieahtilating

systemsshall be tested in accordaneith manufacturers’ specifi

Comm 45.22 General requirements. (1) MAcHINERY ~ Cations.
rRoowms. Access to the machinery room shall be restricted to-autho (8) RESPONSIBILITY FOR OPERATION AND EMERGENCY SHUT-
rized personnel. DOWN. (a) The person in chge of the premises on which a refrig

(2) SIGNSAND IDENTIFICATION. (a) Installation identification. €ratingsystem containing more than 55 pounds of refrigerant is
Eachrefrigerating systenerected on the premises shall be-prdhstalledshall provide a schematic drawingmamel giving direc
videdwith a legible permanent sign, securely attached and readifnsto the operation of the system at a location that is convenient
accessiblejndicating the name and address of the instaier 0 the operators of the equipment.
refrigerantnumber and amount of refrigerant, the lubricantiden (b) Emegency shutdown procedures, including precautions to
tity and amount, and the field test pressure applied. be observed in case of a breakdowneak, shall be displayed on
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aconspicuous card located as near as possible to the refrigerat@omm 45.32  Approved equipment . transferrecovery
compressorThese precautions shall address: and recycling equipment. The department shall approve any
1. Instructions for shutting down the system in casenage  ransferrecovery or recycling equipment if an approved nation
ency: ally recognized testing laboratory has certified the equipment.
9 Y . Note: The department will accept equipmémat has been tested and certified in
2. The name, address, and day aight telephone numbers accordancavith ARI standard 740.
for obtaining service; and (2) RecLaMING EQUIPMENT. The department shall approve

3. The name, address and telephone number of the fire-depdfly refrigerant reclaiming equipment ihe equipment repro

ment having jurisdiction and instructions to notify that fire depargi;rs]gg‘ggged refrigerant to the purity standards specified in ARI

mentimmediately in case of engsncy. History: Cr. Register August, 1994, No. 464, feB-1-94,
(c) When a machinery room is used, the graecy procedures

shallbe posted outside the room, immediately adjaceptah ~~ Comm 45.33 Refrigerant purity . Ozone-depleting
door. refrigerantthat has been removed from refrigeration equipment

History: Cr. RegisterAugust, 1994, No. 464, feB-1-94. and that will be transferred to a &éfent ownets refrigeration
equipmenthall comply with ARI Standard 70@ocumentation
ILHR 45.30 Servicing of refrigeration equipment. History: Cr. Register Cemfymg prOdUCt speC|f|cat|0ns in accordanaéh ARI Stan

August, 1994, No. 464, 6f9-1-94 r. Register October, 1996, No. 490, eft. dard700 shall accompany the reclaimed refrigerant.
11-1-96 History: Cr. RegisterAugust, 1994, No. 464, feD-1-94.

) ) ) ILHR 45.34 Qualifications of equipment users . (1) History: Cr. Register
ILHR 45.31 Sale of refrigerant . History: Cr. RegisterAugust, 1994, No. August, 1994, No. 464, & 9-1-94 r. Register October, 1996, No. 490, eff.
464, ef. 9-1-94 r. Register October, 1996, No. 490, eff.1+-1-96 11-1-96
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