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INTRQDUCTION

Purpose and Structure

The legislature, by section 35.93 and chapter 227, Wis. Stats., 1955,
directed the publication of the rules of administrative agencies having

rule-making authority in a loose-leaf, continual revision system known

ag the WISCONSIN ADMINISTRATIVE CODE. The code is kept
current. by means of new and replacement pages, The pages are

" issued monthly, together with notices of hearings on proposed rules,
- emergency rules, new rules, instructions for ingertion of new mate-
"rial, and other pertinent information. This monthly service is called -
the WISCONSIN ADMINISTRATIVE REGISTER, and comes to the

subsecriber after the 25th ‘of each month.

Availability

The complete code and the upkeep service are distributed to the
county law libraries; to the libraries of the University of Wisconsin

Law School and Marquette University Law School; to the State Hig- .

torical Society; to the Legislative Reference Bureau and to the State
Law . Library, and to certain designated publie 11branes throughout
the state.

The sale and distribution of the code and of its parts is handled by
Department of Administration, Document Sales and Distribution,
Room B 237 State Office Building, 1 West Wﬂson Street Mad.lson,

_ History Notes ]
Each page of the code as it was originally filed and printed pur-

“suant to thé 1955 legislation, is dated “1-2-56", A rule which is

amended or created subseguent to the origihal printing date is fol-
lowed by a history note indicating the date and number of the
REGISTER in which it was published and the date on which the
amendment or the rule became effective. The absence of a history
note at the end of a section indicates that the rule has remained
unchanged ginece the original printing in 1966. The date line at the

bottom of the page indicates the month in ‘which the page was released. -

In sonie instances an entire code hag been repealed and reereated
subsequent to the original printing date. When this occurg a history
note has been placed at the beginning of the chapter to contain this
information. A. separate hlstory note appears after each section indi-
cating the date when the rewsmn became effective,
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" INDUSTRY, LAEOR AND HUMAN RELATIONS.. 1

Chaptér Ind 45
MECHANICAL REFRIGERATIO,N_

Ind 45.01 Scope, purpose, applica Ind 45.12 Relief devices in general

~ tion Ind 4b,i3 Relief devices for pres-
Ind 45.02 Deflnitions ) " sure vessels :
Ind 45.03 Building cccupancy class- Ind 45.14 Field tests
ication . ‘ Ind 45.161 Signs. .
Ind 45.04 Clagsifleation by type Ind 45.154 Charging and discharging
- Ind 45.06 Refrigerant classification refrigerants
Ind 45.08 Requirements for institu- Ind 45.155 Refrlgerants withdrawn
- tional, public assembly, . from refrigerating sys-
residential, and commer- tems _—
. ¢cial occupancies ' Ind 45.158 Contalners used for re-
Ind 45.062 Group 1 refrigerants frigerants withdrawn
Ind 46.063 Group 2 refrigerants : from a refrigerating sys-
. Ind 45.064 Group 3 refrigerants - ‘ ~ tem - L
Ind 45.07 Requirements for indus- Ind 45.157 Substitution of kind of
trial occupancies . refrigerant
Ind 45.08 Installation requirements = Ind 45,158 Refrigerant stored in a
Ind 45.09 Refrigerant piping, machinery room -
) valves, fittings, and re- Ind 45.159 Masks or helmets
lated parts; general Ind 45.16° Maintenance -

Ind 45.10 Design and construction Ind 45.17 Responsibility ag to oper-
, of equipment; general " : ation of the system
Ind 45.11 Construction, Inspection, Ind 45,18 Pressure gauges
: and alta.mping of pressure Ind 45.20 Registration
vessels .

History: Chapter Ind 45 ag It existed on March 31, 1962 was repe‘a.iéd,A
and a new chapter Ind 45 was created effective April 1, 1963, g

Ind 45.01 Scope; purpose; application. (1) The application of this
code is intended to insure the safe design, construction, installation,
operation, and inspection of every refrigerating system employing a
fluid which is vaporized and is normally liquefied in its refrigerating
cycle, when employed under the occupancy classifications listed in Wis.

- Adm. Code section Ind 45.03. The provisions of this code are not in-

tended to apply to the use of water or air as a refrigerant nor to
refrigerating systems installed on railroad cars, motor vehicles, motor
drawn vehicles or on shipboard. ' ‘

(2) This code is intended to provide reasonable safeguards to life,
limb, health, and property; to correct certain practices which are in-
consistent with safety; and to preseribe standards of safety which
will properly influence future progress and developments in refriger-
ating systems. Equipment listed by an approved, nationally recognized

.testing laboratory, as defired in Wis. Adm. Code section Ind 45.02 is

deemed to meet the design, manufacture, and factory test require-
ments of this code or equivalent, for the refrigerant or refrigerants
for which such equipment is designed. ; :
(3) The provisions of this code shall apply to refrigerating systems
installed subsequént to its adoption and to parts replaced or added to
systems installed prior or subsequent to its adoption. In cases of prac-
tical difficulty or unnecessary hardship, the commission may grant ex-
ceptions from the literal requirements of this code or permit the use .
of other devices or methods, but only when it is clearly evident that
equivalent protection is thereby secured. .
- Mistory: Cr. Register, March, 1963, No, 87, eff, 4-1-§3.

Register, May, 1972, No. 187
Mechanical Refrigeration.




2 - WISCONSIN ADMINISTRATIVE CODE,

" Ind 45.02 Definitions. (1) ABSORBER (adsorber) is that part of the

low side of an absorption system used for absorbmg (adsorbmg) va-

por refrigerant.

(2) ABSORPTION SYSTEM. See Refrigeration system (48) (a).

{(3) APPROVED means acceptable to the Wiseconsin industrial
commlssmn

(4) An APPROVED NATIONALLY RECOGNIZED TESTING LABORA'I‘ORY is

one acceptable to the Wisconsin industrial commission that provides
uniform testing and examination procedures under established stand-
ards, is properly organized, equlpped and qualified for testing, and

- has a follow-up inspection service of the current production of the
_ I1sted products. :

(5) - BRAZED JOINT, for the purpose of this code, isa gas—t1ght joint
obtained by the joining of metal parts with alloys which melt at fem-

peratures higher than 1,000 F, but less than the meltmg temperatures
_of the joined parts.

(6) BrRINE is any liquid, used for the transmission of heat thhout

. a change in it§ state, havmg no flash point or a ﬂash point above

150 F. _
Wi CHECK VALVE is a valve that pernuts a ﬁmd flow in only one

. direction.
(8) CoMPANION or BLOCK VALV_ES are pairs of I_‘natmg stop valves, -

valving off sections of systems and arranged so that these sections

- may be Jomed before opemng these valves or separated after closing

them,
(9) CoMPRESSOR is a specific machme, Wlth or without aceessories,

. for compressing a given refrigerant vapor.

(10) COMFRESSOR UNIT i3 a condensmg unit less the condenser and
llquld receiver,

(11) CONDENSER is a vessel or arrangement -of .pipe or tubmg in
which vaporized refrigerant is liquefied by the removal of heat, '

'(12) CONDENSING UNIT is a specxﬁc refrigerating machine com-
bination for a given refrigerant, cons1sting of one or more power-

" driven compressors, condengers, hquld receivers (When requlred), and

the regularly furnished accessones
(13) CONTAINER iz a vessel for the transportation of refrigerant.
(14) DESIGN WORKING PRESSURE is the maximum allowable working

pressure for which a specific part of a system is designed.

(15) Ducr is a tube or conduit used for conveying or encasing pur-

- poses as specifically defined below:

(2) Air duet is a tube or conduit used for conveymg air, (The air

passages of self-contained systems are not to be construed as air

duets.)
(b) Pipe duct is a tube or conduit used for encasing pipe.

(¢} Wire duct is a tube or conduit used for encasing either movmg
or statmnary wire, rope, ete

'Register, May, 1972, No. 197

Mechanical Refrigeration




INDUSTRY, LABOR AND HUMAN RELATIONS 3

(16) ENTRANCE is a confined passageway immediately adjacent to

the door through which people enter a building.

(17) EvAPORATOR is that part of the system in which 11qu1d refrig-
erant is vaporized to produce refrigeration,

(18) ExiT is a confined passageway immediately adjacent fo the
door through which people leave 3 bu1ld1ng

(19) EXPANSION COIL iz an evaporator constructed of pipe or
tubing.

(20) FusisLe pPLUG is a device having a predetermmed-temperature
fusible member for the relief of pressure.

(21) GENERATOR is any device equxpped w1th a heating element
used in the refrigerating system to increase the pressure of refriger-
an{ in its gas or vapor state for the purpose of liquefying the

" refrigerant.

(22) HALLWAY is a corridor for the passage of people.
(23) HigH SIDE means the parts of a refrigerating system undetr
condenser pressure.

(24) HUMANLY OCCUPIED SPACE iz a space normally frequented or
occupied by people but excluding machinery rooms and Walk-m cool-

_'ers used primarily for refrigerated storage.

(25) INTERNAL GRO3S VOLUME ig the volume ag determined from in-
ternal dimensions of the container with no allowance for volume of
internal parts. :

{26} LIMITED CHARGED SYSTEM is a system in whlch with the com-

pressor idle, the internal volume and total refrlgerant charge are

- such that the allowable working pressure will not be exceeded by com-

plete evaporation of the refrigerant charge.

(27) LI1QUID RECEIVER is a vessel permanently connected to a System

by inlet and outlet pipes for storage of a lquid refrigerant. .
(28) Low sipE means the parts of a refrigerating system under
evaporator pressure.

(29) MACHINERY is the refrigerating equipment forming a part of
the refrigerating system including any or all of the following: com-

- pressor, condenser, generator, absorber (adsorber), liquid receiver,

connecting pipe, or evaporator.

(30) MACHINERY ROOMS. (a) Machmery room ag required by Wis
Adm. Code section Ind 45.062 is a room in which a refrigerating sys-
tem ig permanently installed and operated but not mcludmg evapora-
tors located in a cold storage room, refrigerator bex, air cooled space,
or other enclosed space. Closets solely contained within, and opening
only into, a room ghall not be considered machinery rooms but shall
be considered a part of the machinery room in which they are con-
tained or open into. It is not the intent of this definition to cause the
space in which a self-contained system is located to be classified as a
machinery room, '

(b) Machinery room, class T, as required by Wis, Adm. Code.s-ec-'

tion Ind 45.062 is a room having machinery but no flame-producing
apparatus permanently installed and operated and also conforming

to the following:
- Register, May, 1972, No, 197
Mechanical Refrigération




4 WISCONSIN ‘ADMINISTRATIVE CODE .

1, Any doors, commumcatmg w1th the bmldmg, shall be approved
self—closmg, tight-fitting fire doors, -

2, Walls, floor, and ceiling shall he tight and of not less than one-
hour fire-resistive construction.

3. It shall have an exit door which opens d1rect1y to the outer air or
. ghrough a vest1bu1e-type exit equipped with self-closing, tight- fitting

oors :
4, Exterior openings, if present, “ghall not be under any ﬁre escape -
. or any open stalrway

5. All pipes piercing the interior Walls, celhng, or floor of such room
shall be tightly sealed to the walls, ceiling, or floor through which
they pass. -

6. Emergency remote controls to stop the action of the refrigerant
compressor shall be provided and located 1mmed1ately outside the ma-
chinery room.

- 7. Mechanical means shall be provlded for ventilation. (See Wis.
Adm. Code section Ind 45.08 (11) (c)).

8. Emergency remote controls for the mechanical means of Ventlla-

tion shall be provided and located outside the machinery room.

.~ (31) MECHANICAL JOINT, for the purpose of . this code, is a gas-
tight joint, cbtained by the joining of metal parts through a positive-
holding mechanieal construction.
(32) NON-POSITIVE DISPLACEMENT COMPRESSOR is a compressor in
. which increase in vapor préssure is attained w1thout changing the
internal volume of the compression chamber.

(33) PIPING means the pipe or tube maing for mterconnectmg the
various parts of a refrigerating system.

(84) PosiTive DISPLACEMENT COMPRESSOR ig a compressor in ‘which
increase in vapor pressure is attained by changmg the internal vol-
ume of the compression chamber, '

"(35) PrEMISES are the buildings and that part of the grounds of
- one property, where an installation would affect the safety of those

“buildings or adjacent property.
(36) PRESSURE GAUGE. A dial instrument for reglstermg the pres-
suré of a fluid confined within a pipe or chamber.

(3'7 ) PRESSURE- -IMPOSING 'ELEMENT is any device or portion of the
equipment used for the purpose of 1ncreasmg the refrigerant vapor
pressure.

- {(88) PRESSURE-LIMITING DEVICE - is a pressure-responSIble mecha-
nism des1gned to automatically stop the operation of the pressure—
imposing element at a predetermined pressure,

(39) PRESSURE-RELIEF DEVICE is a pressure-actuated valve or rup- -
ture member demgned to automatically relieve excessive pressure.

(40) PRESSURE-RELIEF VALVE is a pressure-dctuated valve held closed
by & sprmg or other means and designed to automatmally relieve pres-
sure in excess of its setting.

(41) PRESSURE VESSEL, Any refrigerant-containing receptacle of a
refrigerating system, other than evaporator (each separate section of
which does not exceced % cu. ft, of refngerant—contammg volume),
expansion coils, compressors, controls, headers, pipe and plpe fittings.

- Register, May, 1972, No 197
Mechanical Refngeratmn




INDUSTRY' LABOR AND HuMAN RE‘LAT—IONS ' 5

(42) REFRIGERANT i a substance used to produce refrigeration by
1ts expansion or vaporization. .
{43) REFRIGERATING SYSTEM is a comhination of interconnected re-

frlgerant containing parts constituting one closed refrigerant circuit
in which a refrigerant-is circulated for the purpose of extractmg

- heat. _
(a) Abso'rptwn system is a refrxgeratmg system in which the gas

evolved in the evaporator is taken up by an absorber or adsorber.

" (b) Sealed absorption system is a unit system for group 2 refriger-

ants only in which all refrigerant-containing parts are made perma-

" nently tight by welding or brazing against refrigerant loss.

Note. This 1s a restrictive definition for the purposes of this code as used
in Wis, Adm, Code section Ind 45.06 (2) and (3).

. {e) Self~contamed system is a complete factory—ma_de and factory
tested system in a suitable frame or enclosure which iy fabricated
~ and shipped in one or more sections and in which no refrlgerant-

containing parts are connected in the field other than by compamon
or block valves.

(d) Unit system is sz self—contalned system which has been as-

sembled and tested prior to its installation and which is installed
without connecting any refrigerant—containing partd. A unit system
~may include factory—assembled companion or block valves.

" (44) RUPTURE MEMBER is a device that will rupture at a predeter—
-mined pressure. .

~ (45) SOLDERED JOINT for the purpose of this code, is a gas—t1ght
joint obtained by the joining of metal parts with metallic mixtures or
alloys: which melt at temperatures below 1000 F. and above 400 F.

(46) STOP VALVE is a shut-off for controlling the flow of refrigerant.

" (47) WeLpEp JoinT, for the purpose of this eode, is a gas- -tight -

joint, obtained by the Jomlng of metal parts in the plastic or molten
state.

History: Cr. Register, March, 1863, No. 87, eff.. 4-1-63; renum, (35)
(46) to be (36) to (47). er. (3B), Register, December 1965 No, 120.

eff. 1-1-66.

- Ind 45.03 Occupancy classification, (1) Locatlons governed by this
code are publie buildings and places of employment, :

(a) Institutional occuparcy, as used. in this code, shall apply to

. that portion of the premises in which persons are confined to recezvev_

medical, charitable, educational, or other cdre or treatment, or in
which persons are held or detained by reason of public or civic duty,
including among others, hospitals, asylums, samtarmms, pollce sta-
tions, jails, courthouses with cells, and similar occupancies."

{b) Public assembly oCCUPANCY, 2s used in this code, shall apply to
that portion of the premises in which persons congregate for CIVIC,
political, educational, rehgmus social, or recreational purposes; in-
_cluding among others, armories, assembly rooms, auditoriums, ball-
rooms, bath houses, bus terminals, broadcasting studios, churches,
col]eges, courthouses without cells, dance halls, department sfores,

exhibition halls, fraternity halls, libraries, lodge rooms, mortuary .

chapels, museums, passenger depots, sehools, skating rmks, subway

o statmns, theaters, and smnlar occupancies,

Register, May, 1872, No. 187
. Mecha.nical Refrigeration
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6. WISCONSIN ADMINISTRATIVE CODE

(¢) Residential occupancy, as used in this code, shall apply to that

- portion of the premises in which sleeping accomimodations are pro-
vided, including among others, club houses, convents, dormitories,

hotels, lodging houses, multiple story apartments, residences, studios,
tenements and sxmﬂar occupancies.
{d) Commercial occupancy, as used in this code, shall apply to that

' portmn of the premises used for the transaction of business; for the:

rendering of professional services; for the supplying of food drink
or other bodily needs and comforts; for manufacturing purposes or
for the performance of work or labor {except ag included under sub-
section (e)—Industrial Occupaney) including among others, bake

- shops, fur storage, laboratories, loft buildings, markets, office build-

ings, professional buildings, restaurants, stores other than depart-
ment stores, and similar occupancies.

(e) Industrial occupancy, as used in this code, shall apply to an
entire building or to that portion of the premises used for manufac-~
turing, processing, or storage of materials or products, including
among others, chemieal, food, candy and ice cream factories, ice mak-

* ing plants, meat packing plants, refineries, perishable food ware-

houses and similar occupancies, provided the entire buﬂdmg is occu-

pied by a single tenant.

(f) Mived occupancy, as used in this code, shall apply to a bulld-
ing occupied or used for different purposes in different parts. When
the occupancies are cut off from the rest of the building by. tight
partitions; floors, and ceilings and protected by self-closing doors,

_the requirements for each type of occupancy shall apply for its por- .
tion of the building or premises.- For example, the cold storage spaces
in retail frozen food lockers, hotels, and department stores in build- -

ings oceupied by .a single fenant might be classified under Industrial
occupancy, whereas other portions of the building would be classified

. under other occupancies; When the occupancies are not so separated,
.the occupancy carrying the more stringent requirements shall govern,

(2) ADJACENT LoCaTIONS. Equipment installed in locations adja-
cent to areas outlined.in subsection (1), ineluding outdoor installa-
tions, shall be governed by the applicable requirements of thig code.

History: Cr. Reglster, ‘March 61963 No. 87, eff. 4-1-63: am. Register,

_December, 1965, No. 120 eff. 1

REFRIGERATING SYSTEM

Ind 45.04 Classification by type. (1) Refngeratmg systems shall be
clagsified as follows:

(a) Direct system is one in which the evaporator ig in dlrect con-
tact with the material or space refrigerated or is located imn air
circulating passdges communicating with such ‘spaces. :

(b} Indirect system ig one in which a liquid, such as brine or wa-

ter, cooled by the refrigerant, is circulated to the material or space

refrigerated or is used to cool air so circulated. Indireet systems

which are distinguished by the type or method of apphcatmn are as
given in the following paragraphs:

1. Indirect open-spray system is one in which a 11qu1d such as brine
or water, cooled by an evaporator located in an enclosure external fo
a cooling chamber, is circulated to such coolmg‘ chamber and is
sprayed therein. it

Register, May, 1972, No. 197 -
Mechariical Refrlgeratlon
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2. Indirect closed-surface systeni ig one in which a liquid such as

. brine or water, cooled by an evaporator located in an enclosure ex-

ternal to a cooling chamber, is circulated fo and through such a cool-
ing chamber in pipes or other closed circuits. :

3. Indirect vented closed-surface system is one in ‘which a liquid,

such as brine or water, cooled by an evaporator located in a vented
enclosure external to a cooling chamber, is circulated to and through
such cooling chamber in pipes or other closed circuits.

4. Double indirect vented open-spray system is one in which a
liquid, such as brine oxr water, cooled by an evaporator located in a
vented enclosure, is circulated through a closed circuit to a second en-
closure where it cools another supply of a liquid, such as brine or
water, and this liquid in turn is eirculated to a cooling chamber and
ig sprayed therein. :

_ 5. Double (or secondary) refrigerant sysﬁem is one in which an
- evaporative refrigerant is used in a secondary circuit. For the pur-

pose of. this code, each system enclosing a separate body of an evapo-
rative refrigerant shall be considered asg a separate direct system.
Note. The direct and various indirect systems referred to are illustrated

in figure 1. - .
History: Cr, Reglster, March, 1963, No. 87, eff, 4-1-63,

Ind 45.05 Refrigerant classification, (1) GENERAL. Refrigerants shall |

be classified as follows: _ :

(a) Group 1.

Carbon dioxide (Refrigerant T44) oo oo oo mmmmmem i CO»
Dichlorodifiveromethane (Refrigerant 12) - o mamcmaroo oo CClLaF 2
Dichlorodifineromethane, T8.8 % - - - - oo dmtmcmmam o —immmameaae CClLoF 2
and Ethylidene Fluoride, 26.2% (Refrigerant 500) . cvumimmomoemeeae CH «.CHF 2
Dichloromethane (Methylene chloride) {Refrigerant 80} ... .o~ CH :Cl:
Dichloromonofluoromethane (Refrigerant 21) . cum oo CHCI .F
Dichlorotetrafiuoroethane (Refrigerant 114)_ - i mooocmeaa C 1Cl F'4
Monobromotrifinoromethane (Refrigerant 13B1) ... ____. msmummmeee—ea—ae- CBrP3s
Monochlorodiffnoromethane (Refrigerant 22) . o mimia CHCIF ¢
Monochloredifluoromethance, 48.8%.. oo - - omoccccee oo mnswmnmmemmmmmnew GHLCIF 2
and Monochloropenta-fluorosthane, 51.2% (Refrigerant 602} ... o ... CCIF :CF3
. Monecchlorotrifiucromethane (Refrigerant 18) . o= wican- CCIF;
Cetafluorocyelobutane (Refrigerant CB18) o oo C.Fy
Trichloromonofluoromethane (Refrigerant 1) i ——— CClLF
Trichlorotrifluoroethane (Refrigerant 118} o ea o oa oo CoCLsFy |
(b) Group 2. .
Ammeonia___ __ .. ....a e ——m————— e m e ——————————— NH;
Dichloreethylene .. oo oo . CeoHCly
Ethyl chioride.. - oo CH Cl
Methyl chloride_ ... oo CH ;Cl
Methyl formate_ _ . cucceeo—ee 3 HCOOCH;
Sulphur dioxide_ . ___ ..o~ el mma—m—m— ‘ ‘802
. (e) Group 3.
BUbANE . o o e e e e e e e mmmmm e ——— e e —m—maEmmE———— CiH o
Ethane. ..o cuccmecrc—cccecccccmedaam—nn—— e e ammamwm————— CoHg
TEARYIeNe e am e o e e e e e i mmmmmr—— e e ——— CoH .
T0bUtane . e e c e cemmm e e rmmmmmmmmm e ia—eeeamsma=e {CH 3 :CH
PrODPANG o oo e dim e — o m e — e e dc e e mmm i ——————————— e m i u e it s

(2) OTHER REFRIGERANTS, Refrigefants, other than water and air,
not listed in Wis. Adm. Code section Ind 45.05 shall not be used until

approved by the industrial commission and assigned a group classi-

fication. :

History: Cr. Reglster March, 1963, No: 87, eff. 4-1-63; am. (1) (a),
and Figure 1, Hegister, December, 1966, No, 130, eff, 1-1-66,

Regiater, May, 1972, No. 197
Mechanical Refrigeration
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Register, May, 1972, No. 187
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INDUSTRY, LABOR AND HUMAN RELATIONS . 9

. Ind 45.06 Requirements for institutional, public assembly, residential,
and commercial occupancies, (1) PUBLIC STAIRWAY, STAIR LANDING,
ENTRANCE, OR EXIT. No refrigerating system shall be installed in or
ion a public stairway, stair landing, entrance, or exit.

. (2) PUBLIC HALLWAY OR LOBBY. No refrigerating system shall infer-
fere with free passage, No group 2 refrigerant shall be permitted in

public hallways or lobbies of institution or public assembly occu-

pancies. Refrigerating systems installed in a public hallway or lobby
shall be limited to: ; ' : A
- (&) Unit systems containing not more than the quantities of group
1.refrigerant specified in table 1, or o oo
. (b) Sealed absorption systems containing not more than 3 pounds
of group 2 refrigerant when in residential and commercial occupancies,

"PABLE L—MAXIMUM PERMISSIBLE QUANTITIES OF GROUP
REFRIGERANTS FOR DIRECT SYSTEMS .

. Maximum
. ) o quantity in Ib.
Refrigerant Name and Number : Chemiecal per 1000 cu, ft.
. - Formula of humanly -
. | oecupied space
Carboen dioxide (Refrigerant T44). oo oo CO3 . 11
Dichlorodiffucromethane (Refrigerant 12) . 81
Dichlorodifinvoromethane, T8.8% o cccenroccorammands
and Ethylidene Fluoride, 26.2%, (Refrigerant 500) -26
Dichloromethane (Methylene chloride) (Refrigerant 80)__.. CHCl g )
Dichloromonofluoromethane (Refrigerant 213 - - _.. CHCI it © 18
Dichlorotetrafiuoromethane (Refrigerant 114). .. CaClFy 44
Monobromotriflucromethane (Refrigerant 18B1) .- . CBrF; 38
Monochlorodifiuoromethane (Refrigerant 22).. oo cvmeec .CHCIF » 22
Monochlorodifiluoromethane, 48.8% and. ..o~ CHCIF » ’
Monochloropentafiuoroethane, 51.2% (Relrigerant 502) .| CCIF:CF. 30
. Monochlorotrifluoromethane (Refrigerant 13) . _.___-. CCIF; - 2t
_Qctafluorocyclobutane {Refrigerant C818) ... - CiFs b0
Triehloromonofluoromethane (Refrigerant 11).. ... -t CClF 35
Trichlorotrifluoroethane (Refrigerant 118) .o acrnooo- C:ClaFs 24

(3) REFRIGERANT PIPING THROUGH FLOORS, Refrigerant piping shall
not be carried through floors except as follows: .
_ (a) It may be carried from the basement to the first floor. or from
the top floor to a refrigerating machinery penthouse or to the roof.

(b) For the purpose of connecting to a condenser on the roof, it
may be carried through an approved, rigid and tight continuous fire-
resisting pipe duct or shaft having no openings on intermediate floors,
or it may be carried on the outer wall of the building provided it is

" not located in an air shaft, closed court, or in other similar open

gpaces enclosed within the outer walls of the building,
- {¢) In systems containing group 1 refrigerants, the refrigerant

piping may also be carried through floors, intermediate between the

first floor and the top floor, provided it is enclosed in an approved,
rigid and tight continuous fire-resistive pipe duct or shaff where it
passes through intermediate spaces not served by the system. Piping
of direct systems, as governed by Wis. Adm. Code section Ind
45.062 (1), need not be enclosed where it passes through space served
by that system. The pipe duct or shaft shall be vented to the outside
or to a space served by the system, , .o '

History: Cr. Register, March, 1963, No, 87, eff. 4-1-63; . T ; ,
Register. December, 1965, No, 120, eff. 1-1-G6. 3 am. Table 1

Register, May, 1972, No. 107
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Ind 45.062 Group 1 refrigerants, (1) DIRECT sYSTEMS, The maximum

- permissible quantity of a group 1 refrigerant in a direct sysiem is

specified in table 1 except institutional occupancies where further
hnuted by (a).

(a) D1rect systems in 1nst1tut10nal occupancies shall be limited to
unit systems' each contammg not more than 20 pounds of group 1-
refrigerants, except in kltchens, laboratories, and mortuarles (See

subsection (4}).

(b) When theé refrigerant-containing parts of a system are located
in one or more enclosed spaces, the cubical content of the smallest
enclosed humanly occupied space other than the machinery roont, shall
be used to determine the permissible quantity of refrigerant in the
system. Where a refrigerating system hag evaporator coils serving
individual stories of a building, the story having the smallest volume
shall be used to determine the maximum quantity of refrigerant in
the entire system.

(c). When the evaporator is located in an air duct system, cubical
content of the smallest humanly oécupied enclosed space served by the
air duct system shall be used to determine the permissible quantity of

~refrigerant in the system; however, if the air flow to any enclosed

space served by the air duct system cannot be shut off or reduced
below one-quarter of its maximum, the cubical content of the entire
space served by the air duct system may be used to determine the

- permissible quantity of refrigerant in the system.

(d) In institutional and public assembly oecupancies, direct expan-
sion coils or evaporators used for air conditioning and located down-
stream from, and in proximity to, a heating coil, or located upstream

‘within 18 inches of a heating coil, shall be fitted with a pressure

relief device discharging to the outside of the building in an approved
manner; except that such a relief device ghall not be required on unit
or self-contained systems if the intermal volume of the low side of the
gystem which may be shut off by valves, divided by the total weight of

) refrxgerant in the system less the Welght of refrigerant vapor eon-

tained in the other parts of the system at 110 F, exceeds the spécific
volume of the refrlgerant at critical conditions of temperature and

. pressure

Note The exemption in (d) 1g also stated in formula. form below.

Vi
W:— Wa

where V: = low side volume, cu. ft, _
Ve = specific volume at critical condltlons of temperature and
" pressure, cu. ft. per lh.
total weight of refrigerant in system, 1b.
Welght of refrigerant vapor (Ib.) at 110 F. in Vz, or.
Va
speclﬁc volume of refrigerant in cu. ft. per lb., at 110
F., where V.= total volume of system less Vi cu. ft.

shall be more than V.,

Wi
Ws

!

Il

(2) INDIRECT SYSTEMS. A system containing more than the quantity
of a group 1 refrigerant allowed in table 1 shall be of the indirect
type with all refrigerant-containing parts, exceptmg parts mounted

Re@xster, May, 1972, No. 187
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outmde the building and piping mstalled in accordance mth Wis. Adm, |

Code section Ind 45.06 (8), installed in a machinery room used for
no other purpose than for mechanical equipment.

(3) OPEN FLAMES IN MACHINERY ROOMS. No open flame or apparatus
to produce an open flame shall be installed in a machinery room where

" any refrigerant other than carbon dioxide is used unless the flame is

enclosed and vented to the open air, The use of matches; cigarette

" lighters, halide leak detectors, and similar devices shall not be con-

" gidered a violation of this paragraph or of subsection (4).

{(4) OPEN FLAMES IN INSTITUTIONAL OCCUPANCIES, In institutional
occupancies, where more than 1 pound of a group 1 refrigerant, other
than carbon ledeE, ig used in a system, any portion of which is in

" a room where there iz an apparatus for producmg an open flame, then

such refngerant shall be classed in group 2, unless the flame-produc-

 ing apparatus is provided with a hood and flue capable of removing

the products of combustion to the open air.

History: Cr. Register, March, 1963, No. 87 eff, 4—1——63 am. (1) (a).
Register, December, 1865, No. 1§0 eft 1-1-6

Ind 45.063 Group 2 refrigerants. (1) DirECT SYSTEMS. Dlrect sys-'

tems containing group 2 refrigerants shall not be used for air condi-
tioning for human comfort. For other apphcatmns, the maximum per-
missible quant:ty of group 2 refrigerants in a direct system ig shown
in table )

a (2) INDIREGT SYSTEMS, The maximum permissible quantity of group
2 refrigerant in any indirect system is shown in table 3. Such sys-

tems shall be of the following type:

(a) Inmstitutional and public assembly occupancies. Indirect vented
closed-surface, or double indirect vented open-spray.

" PABLE 2~MAXIMUM PERMISSIBLE QUANTITIES OF GROUP 2
REFRIGERANTS FOR DIRECT SYSTHMS

) . ) . Maximum pounds for various occupancies
"Type of refrigerating system - -
' Institu- { Public { Resi- Commer-
tional | Assembly| dential cial
Sealed Absorption Systems:
{a) In public hallways or lobbies_ .. crcvvnvun 0 0 3 3
(b} In other than public hallwaye or lobbies. . [t 6 6 20
Self-Contained or Unit Systemsy . :
{a) In public hallways or lobbies_ ________.__ 0 0 : 0 0
(b) In other than public hallways or lobbies_ . 0 0% 6 20

#§ pounds ailowed when installed in kitchens, laboratories, and mortuaries.

(b) Residential and commercial occupancies. Indirect vented
closed-surface, or double indirect vented open—spray, or pnmary cir-
cuit of double-refrigerant type.
~ (8) MACHINERY ROOMS FOR INDIRECT SYSTEMS, GROUP 2 REFRIGERANTS.
(a) Indireet systems using group 2 refrigerants not in excess of the
quantities shown in column 1 of table 8 shall have all refrigerant-
contaim'ng ‘parts, excepting parts mounted outside the building and
piping “installed in accordance with Wis. Adm. Code gection Ind

- 45,062 (4) .installed in a machinery room used for no other purpose

‘than for mechanical equipment.

Regis’ter,'Ma.;r’, 1972, No. 187
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TABLE 3—MAXIMUM PERMISSIBLE QUANTITIES OF GROUP 2 @ .
R REFRIGERANTS FOR INDIRECT SYSTEMS

. Column 1 Column 2
: Machinery Rooms  Class T Machinery Rooms
Occupancy (See Section Ind 46.02) . | {(See Section Ind 45.02)

. ) max. Ib. max, lb.
Tustitutional. oo oo leccccaecea o 0 Not more than 500 Ib.
Public Agsembly_ o ____ - 0 Not more than 1000 Ib.
Residential . - _ccemeieaccoao-za Not more than 300 1b. No limit -
Commereial ___.ooeeeceoacooc---| Not more than 6001b. - No limit,

~ {b) Indirect systems using'g-rd-up 2 refrigerants not in excess of the
quantities shown in column 2 of table 8 shall have all refrigerant-
containing parts installed in a class T machinery room. -

(c} Flame-producing devices, hot surfaces, and electrical equipment
in machinery rooms. Where a machinery room is required by this code
to house a refrigerating system containing any group 2 refrigerant
other than sulphur dioxide, no flame-producing device or hot surface
above 800 F. shall be permitted in such yoom and all electrical equip-
ment in the room shall conform to the requirements of hazardous loca-
tions, class 1, of the latest edition of the Wisconsin state electrical
code. The use of matches, cigarette lighters, halide leak detectors, and

- similar devices shall not be considered a violation of this paragraph.

‘History: Cr. Reglister, March, 1983, No. 87, eff. 4-1-63.

Ind 45.064 Group 3 refrigerants, (1) Group 8 refrigerants shall not _
be used in institutional, public assembly, residential, or commercial
occupancies except in laboratories for commercial occupancies, In such
laboratory installations only unit systems containing not more than
6 pounds shall be used unless the number of persons doés not exceed
one person per 100 square feet of laboratory floor areéa, in which case

- tha requirements for industrial occupancy shall apply.

distory; Cr. Regigter, March, 1963, No. 87, eff, 4—1-63.

Ind 45.07 Requirements for industrial occupancies. (1) GENERAL. -
There shall be no restriction on the. quantity or kind of refrigerant .
used in an industrial occupancy, except as specified in subsection (2)
and Wis. Adm. Code section Ind 45.08 (10).

(2) NUMEBER OF PERSONS. When the number of persons in a refriger-
ated space, served by a direct syslem, on any floor above the first
floor (ground level or deck level) exceeds one person per 100 square
feet of floor area, the requirements of commercial oceupancy shall
apply unless that refrigerated space containing more than one person
per 100 square feet of floor area above the first floor is provided with

._ the required number of doors opening directly into approved building
exits. Such refrigerated space shall be cut off from the rest of the

building by tight construction with tight-fitting doors.

~ Nots, The above does not 'proh-ibit openinga for the passage of products
from one refrigerated space to another refrigersted space,

History: Cr. Register, March, 1963, No, 87, eff, 4-1-63.

Register, May, 1972, No. 197
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" Ind 45.08 Installation requirenients._ (1) Foundations and supports

for condensing units or compressor units shall be of substantial con-
struction. (See subsection (3).)

(2) Moving machinery shall be guarded in accordance with accepted

safety standards. = - . 7 _ oL

(8) Clear space adequate for inspection and servicing of condensing
units or compressor units shall be provided.

(4) Condensing units or compressor units with enclosures shall be
readily accessible for servicing and inspection. :

(5) Water supply and discharge connections shall be made in ac-

" cordance with applicable plumbing codes, :

" “{a) Discharge water lines shall not be directly connected to the -

waste or sewer system. The waste or discharge from such equipment
shall be over and above a trapped and vented plumbing fixture. '

(6) Tlumination adequate for inspection and servicing of condens-

ing units or compressor units shall be provided.

(7) Electrical equipment and wiring shall be installed in accordance
with the provisions of the Wisconsin state electrical code.

(8) Gas fuel devices and equipment used with refrigerating systems
shall he installed in accordance with provisions of applicable sfate
code, - g : : :
~ (9) When the quantity of flammable refrigerant in any one refriger-
ating system exceeds the amount given in table 4 for each 1000 cubic
feet of room volume in which the system or any part thereof is in-
stalled, then no flame-producing device or hot surface above 800 F.

_ shall be permitted in such room and all electrical equipment in the
* room shall eoriform to the requirements of hazardous locations, class

1, of the latest edition of thg Wisconsin sfate electrical code.

TABLY 4—~MAXIMUM PERMISSIBLR QUANTITIES OF
FLAMMABLE REFRIGERANTS

. -+ | Maximum quantity
Name Chemieal in b, per 1000 cu,
fo:jmula ft. of room volume

CH1o ' L2

C:He ‘ . 2
: p .| C:H;Cl 6
Ethylene . ciciccrrnmrr e e —————— CaHu 2.
Tsobutane_ . o lcicicccceccecm——. e dmmmmie——ae . {CHs)sCH : 234
Meothyl CRIOTIA8. - - - oo omomeoo oo CH :Cl 10
Methyl formate_ o nouioos e m o —————————— HCOOCH s - 1.
-~ PIODADE. o oiammmmmm e m—— e ————— CqH, 234

(10) Flammable refrigerants as listed in table 4 shall not be used

" in a refrigerating system in excess of 1000 pounds unless approved |

by the Wisconsin industrial commission.
(11) Machinery room requirements. (See definitions, Wis. Adm.
Code section Ind 45.02,) '

(a) Each refrigerating machinery room shall be provided with tight- '-

fitting door or doors and have no partitions or openings that will per-

- mit the passage of escaping refrigerant to other parts of the building,

{b) Each refrigerating machinery room shall be provided with

" means for ventilation to the outer air. The ventilation shall consist of

windows or doors opening to the outer air, of the size shown in table

Register, May, 1972, No. 197
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5, or of mechanical means capable of removing the air from the room
in accordance with table 5, The amount of ventilation for refrigerant
removal purposes shall be determined by the refrigerant content of
the largest system in the machinery room. 7 :

(c¢) Mechanieal ventilation, when used, shall consist of one or more
power-driven exhaust fans, which shall be capable of removing from
the refrigerating machinery room the amount of air specified in table

5. The inlet to the fan, or fans, of air duct connection shall be located

. near the refrigerating equipment. The outlet from the fan, or fans, or
air duct connections shall terminate outside of the building in an ap-
proved manner, When air ducts are used either on the inlet or dis-
charge side of the fan, or fans, they shall have an area not less than
specified in table b. Provision shall be made for the inlet of air to
replace that being exhausted. : -
- (d) Class T machinery rooms in basements or sub-basements (see.
definitions, Wis. Adm, Code section Ind 45.02) shall have, as specified
in table 5, mechanical ventilation operating continuously.

(12) Air duct systems of air conditioning equipment for human
comfort using mechanical refrigeration should be installed in accord-
ance with the applicable provisions of the Wisconsin heating, ventila-
ting and air conditioning cede, chapter Ind 59,

TABLE 5.-—MINIMUM AIR DUCT AREAS AND OPENINGS

Mechanical Open areas of
‘Weight of refrigerant in system, 1b, discharge of . | Duct area, windows and
- gir, CFM (i1 I doors, sq, ft,
150 b4 4
250 6
400 10
550 7% 1234
680 % 14
800 1 16
900 1 17
1,100 14 20
1,275 1}5 : 22
1,460 11% 24
1,630 1 26
1,800 2 28
1,950 2 80
2,060 2 81
2,250 23 88
5700 2 H
s 88
21900 23 40
3.300 234 43
8,700 3 48
4,600 384 &6
6,500 4}2 62
6,300 5 68
7,200 5%5 74
8,000 534 80
8,700 Gﬁ 85
9,500 6% : 90
10,500 T 100
12,200 T 109
13,300 1% 118
14,300 8 125
15,200 814 180
17,000 884 140
157400 814 1%
Ll
- 20,5600 9}% 1556
21,500 984 160

History: Cr. Register, March, 1963, No. 87, eff. 4-1-63.

Regigter, May, 1972, No, 187
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'Ind 45.09 Refrigerant piping, valves, fittings, and related parts;
general, (1) STANDARDS, Refrigerating piping, valves, fittings, and
related parts used in the construction and installation of refrigerating
gystems shall conform to standardas accepted by the Wisconsin indus-

trial commission. .

' Note: The Wisconsin_Industrial Commission will recoghize the provisions
of American Standard Code for Pressure Piping (B 31.5—1962) and Ameri.
can Standard Wrought-Steel Wrought-Iron Pipa (B 86.10—1969), Spécifi-
cations for Seamless Copper Pipe, Standard:Sizes, (ASTM B 42-62), Ameri-
can Standard Specifications for Seamless Copper Water Tube (ASTM
Standard Speciflcations for Seamlesg Copper

Tubing, Bright Annealed (AéTM B 20-62), Specifications for Seamless Red

Brass Pipe, Standard Sizes (ASTM B 43-62).

(2) METAL ENCLOSURES OR PIPE DUCTS FOR SOFT COPPER TUBING. Rigid

" or flexible metal enclogures ghall be provided for soft, annealed copper

tubing used for refrigerant piping erected on the premises and con-

‘taining other than group 1 refrigerants, No enclosures shall be re-.

quired for connections between condensing unit'and the nearest riser

. box, provided such connections do not exceed 6 feet in length.

"(8) SPECIFIC MINIMUM REQUIREMENTS FOR REFRIGERANT PIPE AND

TUBING. (a) No less than schedule 80 wall thickness carbon steel or
_wrought iron pipe shall be used for group 2 and group 3 refrig- =~

erant liquid lines for sizes 1% inches and smaller. No less than
Schedule 40 wall thickness carbon ‘steel or wrought iron pipe shall
be used for group 1 refrigerant liquid lines sizes 6 inches and smaller,

groiip 2 and group 3 refrigerant liquid lines sizés 2 inches through'

6 inches and group 1, group 2, and group 3 refrigerant vapor lines

"6 inches and smaller. Butt-welded carbon steel and butt-welded

wrought iron pipe ghall not be used for refrigerant liquid lines, Cast

iron pipe shall not be used for group 1, group 2, or group 3 refriger--

ant lines. : . o :
(b) Standard iron pipe size copper and red brass {not less tha

80% copper) pipe and tubing may be used and shall conform to

standards accepted by the Wisconsin industrial commission.

(¢) Water tube size hard copper tubing used for refrigerant piping
erected on the premises shall conform to standards accepted by the
Wisconsin industrial commission for dimensions and specifications, ex-
cept that copper tubing with outside diameters of %" and %" shall
have a minimum nominal wall thickness of not less than 0.030” and
0.032", respectively. ' S '

(d) Soft annealed copper tubing used for refrigerant piping erected
on the premises shall not be used in sizes larger than 1%” outside

Outside dlameter, in. . | wan thickness, in.

CoOQOOUO0
Pl
(=]
[
<o
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diameter (134" nominal). Mechanical joints shall not be used on soft

annealed copper tubing on sizes larger than %" outside diameter.

Minimum nominal wall -thicknesses of soft annealed copper tubing
shall be as follows: .

(e) Sweat joints on copper tubing used in refrlgeratmg systems
containing group 2 or group 3 refmgerants ghall be brazed joints.
Soldered. joints shall not be used in such refrigerating systems,

) (4) JOINTS AND REFRIGERANT-CONTAINING PARTS IN AIR DUCTS.
Joints and all refngerant-contalnmg parts of a refmgeratmg system
located in an air duct of an air conditioning system carrying condi-

tioned air to and from a humanly occupied space shall be constructed

to withstand, without leakage, a temperature of 1000 T

(5) StoP VALVES, (a) General requirements, All systems containing

more than 50 pounds of a group 1 refrigerant or 6 pounds of a group
2 .or 8 refrigerant, other than systems utilizing non-positive displace-
ment compressors, shall have stop valves.installed as follows:
- 1. Each inlet of each compressor, compressor umt or condensmg
unit; .

2. Each dlscharge outlet of each compressor COMPpressor umt or
condensing unit, and of each liguid receiver.

(b) Systems containing 100 pounds or more of refmgemnt AII '

systems containing 100 pounds or more of a refrigerant, other than
systems ut1hzmg nonpositive d15p1acement compressors, shall have

stop valves, in addition to those in subsection (6) (a), on each inlet .

of each hquld receiver except that none shall be required on the inlet
of a receiver in g condensing unit nor on the inlet of a receiver which
is an integral part of a condenser,

(c) Stop valves used with soft anmealed copper tubing or hard
drawn copper tubing 3% ” nominal size or smaller shall be securely
mounted, independent of tubing fastenings or supports. -

(6) LOCATION OF REFRIGERANT PIPING. (a) Refrlgerant piping
_crossing an open space whieh affords passageway in .any building
shall be not less than 7% feet above the floor unless against the ceil-
ing of such space.

(b) Free passageway shall not be ohstructed by refrigerant piping.

Refrigerant piping shall not be placed in any elevator, dumbwaiter,
or other shaft containing a moving object, or in any shaft which has
openmgs to living quarters or to main exit hallways., Refrigerant
piping shall not be placed in pubhc hallways, lobbies, or stairways,
except that such refr1gerant piping may pass across a public hallway
if there are no joints in the section in the public hallway, and pro-
vided non-ferrous tubing of 1 inch nominal diameter (1%” outside
diameter) and smaller be contained in a rigid metal pipe.

History: Cr. Register, March, 1963, No. 87, eff. 4-1-63: am, Note, am.
(3) .(a), (4) and (5) (b), Register, December, 1965, No. 120, off, 1-1—66.

Ind 45.10 Design and construction of equipment; general. (Also, gsea -

Wis. Adm. Code section Ind 45.11 for pressure vessels) (1) TEsT
PRESSURE. (2) Every part of a refrigerating system, with the excep-
tion of pressure gauges, control mechanisms and limited charged
gystems, shall be designed, constructed, and assembled to be capable

of withstanding a test pressure not less than the minimum refriger- . '

Régigter, May, 1972, No. 157
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ant leak field test pressure specified in table 8 without being stressed
beyond % of its ultimate strength. (See subsection (2).) Limited
charged systems egquipped with a pressure relief device, shall be
designed, constructed, and assembled to be capable of withstanding
. a test pressure not less than 1.5 fimes the setting of the pressure
relief devices without being stressed beyond % of its ultimate
strength. '

Note. This paragraph establishes a minimum design working pressure in
terms of the fleld test pressure so that the minimum refrigerant leak fleid
test. pressure, specified in table 6, can he safely applied, Rules governing
pressure-reliet devices, pressure-limiting devlces, ete., shall be based on the
design working pressure selected, i

(b) All materials used in the congtruction and installation of re-
frigerating systems shall be suitable for conveying the refrigerant
used. No material shall be used that will deteriorate because of the

refrigerant, or the oil, or the combination of both; -

* Note. Many refrigerants ara corrosive to the usual materials when mois-
ture or air, or both, are present and it s assumed in approving these mate-
rials that the system will be charged and operated in accordance. with

accepted practice, to prevent or minimize this corrosion, Some synthetic

materials react dangerously with Refrigerant 22,

(¢) Aluminum, zine, or magnesium shall not be used in contact
with methyl chloride in a refrigerating system., Magnesium alloys
shall not be used in contact with any hologenated refrigerant.

. (2) MINIMUM TEST PRESSURES. Every refrigerant-containing part
of every system, including pressure gauges and control mechanisms,
ghall be tested and proved tight by the manufacturer at not less than
. the minimum refrigerant leak field test pressure specified in Table 6
except limited charged systems. (See subsection (3) and Wis, Adm.
Code section Ind 45.14 (1) (b).) b

{a) The test pressure applied to either the high or low side of each
refrigerating system shall be at least equal to the design working
pressure of the pressure vessels in the high or low side of the system,
respectively, or to the setting of the pressure relief device protecting
the respective pressure vessels, whichever is lower, but not less than
the minimum refrigerant Jeak field test pressures specified in table 6,
Any components connected to said pressure vessels shall be of sufli-
" clent strength to conform to the design requirements of subsection
© (1) (a). . ' _

(b) Limited charged unit systems shall be tested in accordance
with subsection (2) except that limited charged unit systems equipped
with a pressure relief device may be tested and proved. tight at a
pressure not less than 134 times the setting of the pressure relief
device, ' ‘

(3) ACCEPTABLE EQUIPMENT. Equipment listed by an approved na- -

tionally recognized testing laboratory having a follow-up inspection

service shall be deemed as meeting the intent of the requirements of -

subsections (1) and (2).

(4) PRESSURE LIMITING DEVICES. (2) Pressure-limiting devices shall
be provided on all gystems containing more than 20 pounds of re-

frigerant and operating above atmospheric pressure, and on all wa--

ter cooled systems so construected that the compressor or generator is
capable of producing a pressure in excess of the test pressure; except
water cooled unit systems containing not more than 3 pounds of a
group 1 refrigerant providing the operating pressure developed in the

_Register, May, 1972, No, 197
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system with the water supply shut Aoi.f does not exceed one-fifth the

- ultimate strength of the system,; or providing an overload device will

stop the action of the compressor before the pressure exceeds one-

- fifth the ultimate strength of the system.

(b) The maximum setting to which a pressure limiting deviee may

. readily be set by use of the adjusting means provided shall not ex-

ceed 90% of the setting of the pressure-relief device installed on the
high gide of a system, 90% of the refrigerant leak field test pressure
actually applied, or 30% of the design working pressure of the high
side of the system, whichever is smallest, The pressure Hmiting de-
vice shall stop the action of the pressure-imposing element at a pres-
sure no higher than this maximum setting. In determining this
maximum setting for systems erected on the premises and field leak
tested in accordanee with Wis. Adm. Code gection Ind 45.14 (1)
(a), 90% of the leak test pressures in table 6 may be utilized in lieu
of the field test pressure actually applied. (See Wis. Adm, Code

section Ind 4514 . (1) for minimum refrigerant leak fleld test
- Dressures.) : : '

" (c) On systems using nonpositive displacement ecompressors, the

_pressure-limiting device may be set at the pressure setting of the

relief device, the refrigerant leak field test pressure actually applied
or the design working pressure of the high side of the system, which-
ever is smallest, provided the pressure relief device is subject to low
gide pressure and there are no stop valves on the gystem as exempted
by Wis. Adm. Code section Ind 45.09 (6) for nonpositive displace-
ment compressors. : ~

(d) Pressure-limiting devices shall be connected, with no inter-

vening stop valves, between the pressure-imposing element and any
stop valve on the discharge side. _ ‘

(5) GAuce rroTECTION. Liquid level gauge glasses, except those of
bull’s eye type or indirect level indicator, shall have automatic and

- manmual closing shut-off devices and all glasses shall be protected

against injury by sturdy metal guards, 7 _
. (6) GAUGE LOCATION. A pressurec gauge shall be attached to the

. high pressure side of refrigeration systems having a capacity of:

(a) b tons, or 5 H.P., or 5 Kva, and over using a group 2 or group |
8 refrigerant.

(b) 25 toms, or 25 H.P., or 25 Kva, and over using a group 1

" refrigerant.

(7) D1an. The dial of a pressure gauge shall be graduated up to
approximately double the operating pressure and to no lesg than 1.2

- times- the design working pressure, _

~ {a) An effective stop shall be provided for the indicating pointer
o indicate_an over or under pressure condition, ,

- (8) NAMEPLATE, Each separately sold condensing unit and each

compressor or compressor unit sold for field assembly in a refrigerat-
ing system shall carry a nameplate marked with the manufacturer’s

‘name, nationally registered trademark or trade name, identification

Register, May, 1972, No. 197
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number, the test pressure apphed by the manufacturer, and the -

- refrigerant for which it is designed. The refrigerant shall be desrg—

-nated according to tables in Wis. Adm, Code section Ind 45.20.

. History: COF. Regiater, March, 1863, No, 87, eff. 4-1-63; am. (1)
(2) Intro, pars r.and recr. (4) JGHENC) (a) and am.’ (8), Romiston
December, 1865, No. 120, eff, 1-1-86,

REFRIGERANT CONTAINING PRESSURE VESSELS
Ind 45.11 Construction, inspection, and stamping of pressure ves-

sels. (1) Refngerant—contalmng vessels shall. be constructed, in-

spected, and stamped in accordance with the provisions of the current
Wlsconsm boiler and unfired pressure vessel code.

(2) All pressure vessels, regardless of size or pressure, shall be
equipped with relief devices in accordance with the prowswn of Wis.

Adm. Code section. Ind 45.13.
History: Cr. Register, March, 1963, No. 87, eff 4-1-63,

Ind 45.12 Relief devices in general. (1) GENERAL, Every refrigerat-
ing system shall be protected by a pressure-relief device unless so
constructed that pressure due to fire conditions W1H be safely reheved
by some part of the system.

(a) No stop valve shall be located hetween any automatm pressure-
relief device or fusible plug and the part or parts of the system pro-

- tected thereby, except when the paralle] relief devices are so arranged

that only one can he rendered’ moperatlve at a time for testmg or re-

pair purposes,

{b) All pressure-relief devices shall be connected as nearly as
practicable directly to the pressure vessel or other parts of the sys-
tem protected thereby, above the liquid refrigerant level, and installed

so that they are readily accessible for inspection and repair and so-

" that they cannot be readily rendered inoperative, Fusible plugs may

. chemical action caused by the refr:g'erant Seats or dlSCS of cast iron -

be located above or below the liquid refrigerant level.
(c) The seats and dises of pressure-relief devices shall be ‘con-
structed of suitable material to resist refrigerant corrosion or other

shall not ‘be used.

(d) The rated discharge capacity of a pressure-relief valve for a
refrigerant-containing vessel, expressed in pounds of air per minuts,
shall be determined at a pressure at the inlet of the relief valve equal
to 110% of the valve detting in accordance with applicable provisions
of the Wisconsin boiler and unfired pressure vessel code. .

(e) The rated discharge capacity of a rupture member or fusible
plug dlschargmg to atmosphere under critical flow conditions in
pounds of air per minute shall be determined by the followmg‘
formulas

G: 08 P1d’

_ C
_1121/;

Where C = minimum required discharge capacity, in lb. of air per
_ min. C _ -
d = minimum diameter of bore of fusible plug or internal
diameter of inlet p1pe to rupture member in mches
Where for rupture members:
Py = (set pressure X 1.10) 4 14.7
Register, May, 1972, No, 197
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For fusﬂ:de pIugs
. Py==ahsolute saturation - pressure, correspondlng' to the

stamped temperatire melting point of the fusible plug -

or the eritical pressure of the refrigerant used, which-
~ever is smaller, psia

(f) All pressure-relief devices (not fusﬂale plugs) shall be directly .
‘ pressure -actuated.

{g) The size of the d1scharge pipe from the pressure-relief device
shall be not less than the size of the relief device outlet, The discharge

- from more than one relief device may be run into a common header,
the area of which shall be not less than the sum of the combined net .
areas of the 8 largest relief devices discharging into it. An open drain’
leg’ shall be provided at the lowest point for testing and for the re-

moval of moisture,
(h) The length of discharge p1p1ng permitted to be mstalled on the

~ outlet of a relief valve, rupture member, or fumble plug. shall be de— o
: termmed as follows:

: 38 P av
C=""yz

_'"/Qi&
_d‘“ 9P -

or

where C = minimum required dlscharge capamty, in 1b. of air per '

‘min.
d — internal diameter of pipe in in.
— length of dlscharge in ft. .
I_’_ 0.25P, (P, is defined under equation 1 )

(See table 7 for computations derived from the preceding formula.)

(2) PRESSURE-RELIEF DEVICES FOR POSITIVE DISPLACEMENT COM-

PRESSORS, - Positive displacement compressors operating above 156 :

pounds per square inch gauge and having a displacement exceeding
50 cubic feet per minute, shall be equipped by the manufacturer with

. a pressure-relief device of adequate size and pressure setting to pre-

vent rupture of the compressor, located between the compressor and

stop valve on the discharge side. The location of an internal valve

shall be permanently indicated by stamping or casting the words
“relief valve”, The discharge from such relief device may be vented
to the atmosphere or inte the low pressure side of the system.

. (3) OuTSIDE DISCHARGE. Discharge of pressure-relief devices and
fusible plugs on all systems containing more than 6 pounds of group
2 or group 3 refrigerants shall be to the outside of the building in an
approved manner, Discharge of pressure-relief devices and fusible
plugs on all systems contammg more than 100 pounds of group 1
refrigerants, unless installed in a machinery room used for no pur-
pose other than to house mechanical equipment and complying with

the provisions as specified in Wis., Adm, Code section Ind 45.08 {11) N

shall be vented to the vutside of the building in an approved manner.

" (See subsection (6).)

(a) Pressure-relief devices may discharge into the low side of the
system, provided the pressure-relief devices are of a type not appre-

ciably affected by back pressures and provided the low side of the sys- .
- Register, May, 1972, No, 197
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. tem is equipped with pressure-relief devices. The relief devices on the

low side of the system shall have sufficient capacity to protect the
pressure vessels.that are relieved into the low side of the system, or
to protect all pressure vessels on the low side of the system, which-
ever. relieving capacity is the largest, as computed by the formula in -
Wis. Adm. Code section Ind 45.13 (5). Such low side pressure-relief
devices shall be set in accordance with Wis, Adm. Code section Ind
45.13 (8) and vented to the outside of the building in an approyed

manner. {See subsection (6).)

'(4) AMMONIA DISCHARGE. Where ammonia is used, the discharge
may be into a tank of water which shall be nsed for no purpose except

_ammonia absorption. At least one gallon of fresh water shall bé pro-
- vided for each pound of ammonia in the system. The water used shall

be prevented from freezing without the use of salt or chemicals. The
tank shall be substantially constructed of not less than %” or No. 11

U.8. gauge iron or steel. No horizontal dimension of the tank shall be

greater than one-half the height. The tank shall have hinged cover, or,
it of the enclosed type, shall have a vent hole at the top. All pipe con-
nections shall be through the top of the tank only. The discharge pipe

_ from ‘the pressure-relief valves shall discharge the ammonia in the

center of the tank near the bottom.

. (5) SULPHUR DIiOXIDE DISCHARGE. Where sulphur dioxide is used,

- the discharge may be into a tank of absorptive brine which shall be

used for no purpose except sulphur dioxide absorption. There shall be

one gallon of standard dichromate brine (2% pounds sodium dichro-

mate per gallon of water) for each pound of sulphur dioxide in the
system. Brines made with caustic soda or ‘soda ash may be used in
place of sodium dichromate, provided the quantity and strength give

" the equivalent sulphur dioxide absorbing power. The tank shall be

substantially constructed of not less than %" or No. 11 U.8, gaunge

7 iron or steel. The tank shall have a hinged cover, or if of the en-

closed type, shall have a vent hole at the top, All pipe connections
shall be through the top of the tank only. The discharge pipe from

" the pressure-relief valve shall discharge the sulphur dioxide in the

gentér of the tank near the bottom.

(6) DiscHARGE, Discharge piping shall be by unchstructed continu-
ous piping to the outside atmosphere not less than 12 feet above the
ground and not closer than 20 feet to any fire escape, doorway, venti-
lator, or othér opening. The pipe shall be provided with a diffuser and
so positioned that water cannhot enter the line,

History: Cr. Register, March, 1963, No. 87, eff. 4-1-63.

Ind 45.13 Relief devices for pressure vessels, (1) GENERAL. The
rules of this section are based upon the rules as stated in the Wiscon- .
sin boiler and unfired pressure vessel code with such additional modifi-
cations as are necessary for control of refrigerants.

(2) PRESSURE VESSELS OVER 8 CUBIC FEET. Each pressure vessel con-
taining liquid refrigerant with internal gross volume exceeding 3
cubie feet, except as specified in subsection (4}, and which may be
shut off by valves from all other parts of a refrigerating system,
shall be protected by a pressure-relief device, having sufficient

Register, May, 1972, No. 197
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capamty to prevent the pressure in the pressure vessel from rising B

more than 10% ahove the setting of the pressure-relief device. (See
subsection (5).)

" (a) Pressure vessels over 8 cubw feet, but less than 10 cubic feet.
Under conditions specified in subsection (2), a single relief device
(relief valve or rupture member) may be used on pressure_vessels
having less than 10 cubic feet internal gross volume.

(b) Pressure vessels of 10 cubic feet internal gross volume ¢ or over.
Under conditions specified in subsection (2), a relief device system
consisting. of a pressure-relief device in parallel with a second
pressure-relief device as deseribed in Wis, Adm. Code section Ind

4512 (1) (a) shall be provided on pressure vessels having internal

gross volume of 10 cubic feet or over. Kach relief valve or rupture

- imember ghall have sufficient capacity to prevent the pressure in the

pressure vessel from rising more than 10% above the setting of the

- pressure-relief device. (See subsection (8).)

1. Relief valves discharging into low side of the system. Under
conditions permifted in Wis. Adm. Code section Ind 45.12 (3) (a),
a single relief valve (not rupture member) of the required -relieving
capacity may be used on vessels of 10 cubie feet or over,

(c) Relief devices in parallel on large vessels, In cases where large ' :

pressure -vessels contammg liquid refrigerant except as specified in

© subsection (4), require the use of 2 or more pressure-relief devices

in parallel to obtain the capacity required by Wis. Adm. Code sub-
section (5), the battery of pressure-relief devices shall be. considered
as a unit, and therefore as one pressure-relief device.

(3) PRESSURE VESSELS WITH ‘INTERNAL GROSS VOLUME OF 3 CUBIC

FEET OR LESS. Each pressure vessel having an internal gross volume
of 8 cubic feet or less, containing Hquid refrigerant, except as specified

_in subsection (4), and which may be shut off by valves from all other

parts of a refrigerating system, shall be protected by a pressure-
relief device, or fusible plug. A fusible plug is permitted only on the

- high side of a refrigerating system. Pressure vessels of less than 8"

LD. are exempt from these requirements.

{a) Relief valves on pressure vessels Wlth gross volume of 3 cubie
feet or less. If a relief valve or rupture member is used to protect a
Pressure vessel, the ultimate bursting pressure of the pressure vessel
so protected shall be at least 2% times the pressure setting of the
pressure relief valve or rupture member,

(b) Fusible plugs and pressure vessels with gross volume of 8 cubic
feet or less. If a fusible plug is used, the ultimate bursting pressure of
the pressure vessel so protected shall be at least 2% times the re-
frigerant saturation pressure, psig, corresponding to the stamped
temperature on the fusible plug, or at least 23 times the eritical
pressure of the refrxgerant used, whichever is smaller; .

(4) RELIEF DEVICE FOR PRESSURE VESSELS USED AS, OR AS PART OF
EVAPORATOR. Pressure vessels having internal dlameters greater than

'6 inches used as, or as part of, evaporators insulated or installed in

insulated space, and which may be shut off by valves from all other
parts of a refrlgeratmg system shall be protected by a pressure-re-

Register, May, 1972, No., 197
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lief device in accordance with the provisions of subsections (2)‘ and
(8) except that the provisions of subsection (2) (b), requiring a

_second parallel relief device, shall not apply. Pressure vessels used as

" evaperators, having internal diameters of 6 inches or less, are exempt

from pressure relief valve requirements.

(5) REQUIRED CAPACITY., The minimum required rated discharge

" eapacity of the pressure-relief device or fusible plug for a refriger-

. where C = minimum requlred dlscha.rg'e capacity. of the relief de-‘

ant-containing vessel shall be determined by the following:
- C=1DL -

vice in lb. of air per min.
D = outside didmeter of the vessel in ft

L = length of the vessel in ft,
f = factor dependent upon kmd of refrigerant, as follows
Kind of Refrigerant . o Value of f
‘Ammonia (Refr]gerant L & T i in © 0.5
Refrigerants 12, 22 and 600 . e 1.6
Refrigerant 502 and Refrigerauts 18, 1SBI and 14 when on caseaded sys’cems-- !12 (5)

AW other refrigerants .

(6) PRESSURE-RELIEF DEVICE SETTING. Except as permitted in sub-

section (8) (a) all pressure-relief devices shall be set to start to

function at a pressure mnot to exceed the design working pressure of
the pressure vessel as determined and stamped on the pressure vessel
or system by the manufacturer. -

(7) RUPTURE MEMBER SETTING, All rupiure members used in lieu of,
or in series with, a relief valve shall function at a pressure not to ex-
ceed the design Workmg pressure of the vessel and the condifions of
application shall conform to the requirements of the Wisconsin boiler
and unfired pressure vessel code.

(2) Rupture members installed ahead of relief valves need not be
larger, but shall not be smaller, than the relief valve mlet (See Wig,
Adm, Code section Ind 45.12 (1) (e).)

(8) MARKING OF RELIEF DEVICES, (a) All pressure-rehef valves for '
refrigerant-containing vessels shall be set and sealed by the manufac--

turer, Edch relief valve shall be marked by the manufacturer with the
data reguired in the Wisconsin boiler and unfired pressure vessel code,

(b) Each rupturs member for refrIgerant-contalmng' pressiire ves-
sels shall be marked with the information required in the Wxsconsm

" boiler and unfired pressure vessel code. .
History: Cr. Register, March, 1963, No. 87, eff 4-1-63; am, table in

(b), Reg:ster December, 1965, No 120 eff 1--1-66

" Ind 45.14 Field  tests, (1) GENERAL. Every refrlgerant-contammg
part of every system that is erected on the premises, except compres-
sors, condensers, evaporators, safety devices, pressure gauges,. and
control mechanisms that are factory tested shall be tested and proved
tight after complete installation, and before operation, at not less
than the minimum refrigerant leak field test pressures shown in table

6, or in accordance with subsections (1) (a) and (b).
' Register, May, 1972, No. 197

Mechanical Refrigeration




24 WISCONSIN ADMINISTRATIVE CODE

{a) Systems erected on the premiges using group 1 refrigeranf and

with copper tubing not exceeding %” O.D. with wall thickness as re-
quired by Wis. Adm, Code sections Ind 45.09 (3) (c) and (d) may
be tested by means of the refrigerant charged into the system at the
saturated vapor pressure of the refrigerant at 70 F. or higher.

(b) Limited charged systems equipped with a pressure-relief device,
erécted on the premises, shall be tested at a pressure not less than
1% times the pressure setting of the relief device.

(2) TesT MEDIUM. No oxygen or any combustible gas or .combustible
-mixture of gases shall be used within the system for testing.

TABLE 6—MINIMUM REFRIGERANT LEAK FILLD
TEST PRESSURES

Minimum Field
) ) Refrigerant Leals
Refrigerant Name and Number* Chemical .| Test Pressures, psig
. ) . Formuta
High Side | Low Side
Amrnonia (T17) i oo NH, ) 300 150
‘Butane (600) . - oo CuHzo 95 60
Carbon dioxide (744) - __ o oocerne e mmmm COs 1500 1000
Dichlorodifiuvoromethane (12) o ococmmeccmom oo CCl1F 2 236 140
- Dichlorodifiuoromethane 78,8%) cme—mvommccaanao CCli:F 3 -
o (500) . ) 285 160
Bthylidene fluoride 26.29 ] cmm e -] CHyCHF . :
Dichlioroethylene %1130 e muEm A —————— CoH Cl 30 80
Dichloromethane {Methylene chloride) (80). .. ____ CH:Cl: .80 - 30
Dichloromonofluoromethané (21).__... e | e 70 . 40
- Dichlorotetrafluoroethane (114) . e CoCl:Fy L 50
Bthane (170) - . o oo o eicmme e mmmmmm C:Hg 1200 700
Ethyl ehloride (160) . . _cueens e em—mmmmmma— CH i Cl 60 . 50
Bthylene (1160} - o vmammmieemm e m————— CaHy - 1600 1260
Isobutane (601} . . i mmiaeeaa CH 3} sCH © 180 70
Methyl chloride {40) oo m e ecmeaeeana H 2Cl1 210 120
Methyl formate (611) . oo or oo meaeaan HCOOCH, 50 &0
Monobromotrifluoromethane (18B1) ___________ ---{ CBrFgs 435 . 2456
- Monochlorodifinoromethane (22) . oo ___ CHCIF 2 300 150
- L Co Chemical - : .
Refrigerant Name and Number¥ Formula High Side | Low Side
Monochlorodifluoromethane 48.8% - .. ___ CHCIF o 800 150
and Monochloropentafiucroethane 51.2% (502} CCIF :CF 4 ’ -
Monochlorotrifluoromethane (18) . _._________ CCIFs - . 685% 635%
QOctafiuorocyclobutane (C818) . _._____ C4Fg 130 70
Propane {290) oo o oo CaHg 300 150
Sulphur dioxide (764) . o oo SO 2. 170 85
Trichloromonefluoromethane (13)_ . ... ... CClF 20 20
Trichlorotrifluoroethane (138) s CaClsFs - 20 20

. *#(Critical pressure is 561 psia at eritical temp of 83.9 F. (See Note (1) above).

Notes: (1) For refirigerants not listed in table 6, the test pressure feor

the high pressure side shall be not less than the saturated vapor pressure
of the refrigerant at 150 ¥, The test pressure for the low pressure side shall
be not less tham the saturated vapor pressure of the refrigerant at 110 F.

- However, the test pressure for either the high or low side need not exceed

1259 of the critical pressure of the refrigerant. In no case shall the test

pressure be less than 30 psig. .
‘When a compressor 18 used a3 a booster to cbtain a low pressure

and discharges into the guction line of another aystem, the hooster compres-
sor is considered a part of the low side, and values listed under the low
side column in table 6 ghall be used for both high and low side of the
booster compressor provided that a low pressure stage compressor of the
positive displacement type shall have a pressure-relief valve,

Register, May, 1972, No. 187
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(8) In field testing systems using non-positive displacement compressors,
the entire system shall be considered for field test purposes as the low side

pressure, . .
(a) The means used fo build up the test pressure shall have either a

pressure limiting device or a pressure reducing device and a gauge on the

outlet side,
_® Critical pressure is 561 psia at critical temperature of 83.9 P. (Sece

History: r. Register, March, 1963, No. 87, eff. 4-1-63; am. Table
6, Register, December, 1965, No, 120, eff, .1-1-66, - ’

SIGNS-—-SAFETY MASKS—AND SPECIAL RULES

Ind 45.151 Signs. (1) Systemé'containing more than 100 pounds of
refrigerant other than self-contained or unit type having a capacity

" of 100 H.P., 100 tons; or 100 Kva or more shall be provided with metal

signs having letters not less than %” in height designating the main
shutoff valves to each vessel, main steam or electrical control, remote
control switch, and pressure-limiting device, On all exposed high pres-

sure and low pressure piping in each room where installed outside the -

machinery room, shall be signs, ag specified above, with the name of
the refrigerant and the letters “HP” or “LP". : 7
' (a) Each refrigerating system shall be provided with a legible

‘metal sign indicating thereon the kind of refrigerant in use. The sign

shall be permanently attached to the compressor, or at the liquid
receiver or charging valve, If these locations are not within sight of

"each other, such a gign shall be. attached at each location.
~{b) When the kind of refrigerant iz ehanged as provided in Wis..

Adm. Code section Ind 45.157 there shall be a new gign, of the same

type as specified in subsection (1), indicating clearly that a substitu--

tion has been made, and stating the same information for the new
refrigerant as was stated in the original.

History: Or. Register, March, 1963, No, 87, eff. 4-1-83; am, (1) (b), .

Register, December, 186b, No, 120, eff, 1-1-68,
Ind 45.154 Charging and discharging refrigerants. (1) When refﬁg-

erant is added to a system, except a unit system requiring less than.

6 pounds of refrigerant it shall be charged into the low pressure side
of the system. Any point on the downstream side of the main liquid
line stop valve shall be considered as part of the low pressure side
when operating with said stop valve in the closed position. No service
container shall be left connected to a system except while charging
or withdrawing refrigerant, ' _

History: Cr. Register, March, 1963, No. 87, eff, 4-1-63.

“Ind 45.155 Refrigerants withdrawn from refrigerating systéms. Re-

frigerants withdrawn from refrigerating systems shall be transferred
to approved containers only. No refrigerant shall be discharged to a

Bewer, .
History: Cr, Register, March, 1963, No. 87, eff. 4~-1-63.

Ind 45.156 Centainers used for refrigerants withdrawn from a re-
frigerafing system, Containers used for refrigerants withdrawn from

a refrigerating system shall be carefully weighed each time they are -

used for this purpose, and the containers shall not be filled in excess
of the permissible filling weight for such containers and such refriger-
ants as are prescribed in pertinent regulations. -
 History: Cr, Regiater, March, 1963, No. 87, eff. 4-1-63.

. Register,. May, 1872, No. 197
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‘Ind 45.157 Substitution of kind of refrigerant. Substitution of kind
of refrigerant in a system shall not be made without the permission
of the approving authority, the user, and the makers of the original
equipment, and due observance of safety requirements, including:

(a) The effects of the substituted refrigerant on materials in the
system; - ' S . :

(b) The possibility of overloading the liquid receiver which should

" not be nore than 80% full of liquid;

(c) The liability of exceeding motor horsepower, design working
pressure, of any other element that would violate any of the provi-
sionsg of this code; : _—

(d) The proper size of refrigerant controls; S
- (e) The effect on-the operation and setting of safety devices;

. (f) The possible hazards created by mixture of the original and the

(g) Effect of the classification of the refrigerant as provided in

this standard.

: Hiétory; Cr. Regiater, ﬁarch. 19638, No. 87, eff, 4—1—63.

Ind 45.158 Refrigerant stored in a machinery room. Refrigerant
stored in a machinery room ghall be not more than 20% of the normal

refrigerant charged nor more than 800 pounds of the refrigerant, in -

addition to the charge in the system and the refrigerant stored in a

permanently attached receiver, and then only in approved storage
- containers. . .

History: Cr, Register, March, 1963, No. 87, off. 4—1-63.

Ind 45.159 Masks or helmets. (1) One mask or helmet shall be pro-
vided at a location convenient to the machinery room wher an amount

‘of a group 2 refrigerant between 100 and 1000 pounds, inclusive, is

employed. If more than 1000 pounds of group 2 refrigerant are ‘em-
ployed, at least 2 masks or helmets shall be provided. P
(2) Masks or helmets shall be a type acceptable to the industrial
commigsion for the refrigerant émployed. They shall be kept in a
suitable cabinet immediately outside the machinery room or other ap-
proved accessible location. They shall be maintained in a usable
condition, _ ' ' ‘ S
(8) For each safety mask there shall be availablé a spare camnister
or cartridge. Canisters and cartridges shall be renewed immediately
after having been used. . : .
(4) Canisters and cartridges shall be marked indelibly by the manu-
facturer with an expiration date and shall not be kept in use or used
after that date. . . : . S
History: Cr, Register, March, 1963, No. 87. eff. 4-1-63.

' MAINTENANCE—RESPONSIBILITY - |
- Ind 45.16 Maintenance. All refrigerating systems shall be main-

' tained by the user in a clean condition, free from accumulations of

oily dirt, waste, and other debris, and shall be kept readily accessible
at all times. o :

History: Cr. Register, March, 1363, No. 87, eff. 4-1-68. -

Ind 45.17 Responsibility as to operation of the system. (1) It shall
be the duty of the person in charge of the premises on which a re-
frigerating system containing more than 50 pounds of refrigerant is

installed, to place a card conspicuously as near gg practicable to the

Register, May, 1972, No. 197
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- Yefrigerant compressbr giving directions for the operation of the sys-
‘tem, including precautions to be observed in case of 3 breakdown or

leak as follows: _ . _
(a) Instruction for shutting down the system in ease of emergency;
(b) The name, address, and day and night telephone numbers for
obtaining services.
History: C#, Register, March; 1963, No, 87, eff. 4-1-63,

Ind 45.18 Pressure gauges. Pressure gauges shall be checked for
accuracy prior to test and immediately after every occasion of un-
usually high pressure, equal fo full scale reading either by compari-
son with master gauges or by setting the pointer as determined by a
dead weight pressure gauge tester. '

History: Cr, Register, March, 1963, No, 87, eff. 4-1-63,

REGISTRATION , . A _
Ind 45.20 Registration. (1) Mechanical refrigeration systems of the

 following classifications shall be registered with the industrial com-

mission within o 60-doy period following eompletion: .
(a) Any system using a group 1 refrigerant and having an aggre-

gate capacily rated at or greater than 25 tons, 25 Kva, or 25 H.P. .
(b) Any system using group 2 or group 8 refrigerants and having

~‘an aggregate capacity rated at, or greater than 10 H.P., 10 tons, or

10 Kva. ‘ - :

(2) Registration information shall be submitted on form SB-84 ob-
tainable from the industrial eommission, or on an 8% x 11 facsimile of
that form reproduced below.
~ (8) Registration forms (SB-84) shall he completed according to the
instructions appearing on the form and shall be filed by the installing
contractor in behalf of the owner. : - _

- 8B-34

MECHANICAL REFRIGERATION . State of Wisconsin
INSTALLATION REGISTRATION Industrial Commission = .
Prepare in triplicate, : : Industrial Safety and Buildings
‘ o : Division
Send original to Industrial Commission, Hill Farms State
- Office Building, P.0. Box 2209, Madison 53702. Send copy’
to owner. Keep ore copy. POST it conspicuously, :

User or Owner .~ | Loeation of Installation

* Address of User or Owner

Type of System : ' ‘ -
0 Remote [ Self-Contained O Direct Expansion

1 Indirect [ Other (Specify)
~ Use - : - o
O Air Conditioning {1 Manufacturing or Storage [J Recreational
Deseription . e _ L
Capacity - - C Refrigerant

__ Tons KVA - HP -
Installing Contractor :

Date Installation Completéd

Register, May, 1872, No. 197
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Wis. Adm. Code, section Ind 45.20 (

provides that:

Mechanical Refrigeration)

1. Mechanical Refrigeration Systems of the folloWing clagsification
shall be registered with the Industrial Commission within a 60-day
period following completion: '

(a) Any system using a group 1 refrigerant and having an aggre-

' gate capacity rated at, or greater than 26 tons, 25 KVA, or 25 HP.

(b) Any system using group 2 or group 3 refrigerants and having
an aggregate capacity rated at or greater than 10 HP, 10 fons, or

10 KVA. ~

DESIGNATION OF REFRIGERANTS

ASHRAFE Standard

Chemical Name

Chemical Formufa

Refrigerant Designation

Halocarbon Compounds

‘Compognds

Carbontetraehloride. ... ...
Trichloromonofluoromethane _________...
Dichlorodifluoromethane. - o o ..
Monochiorotriffuoromethane. .. ... y
Moncbromotriffuoromethane__ ., _____.....
Carbontetrafivoride o oo~ -
Chloroform._ vucvrcmmnrccc e mc e an
Dichloromonofluoromethane__ _______....
Monochlorodifluoromethane_ _ __ .- ...
Trifluoromethane oo o cccmm e -
Methylene Chloride o ocoo oo
Monochloromonoflugromethane____._...
Methylene fluoride_ . - oo
Methyl chloride. oo
Methy! fluoride. e
Methane. . cccomrrre e man
Hexachloroethane.. . o oo oo oo oo .
Pentachloromonofluorpethane . _. . ...
Tetrachlorodifluoroethane_____________...
Tetrachlorodifluoroethane_ _ ______._uca.
Trichlorotrifftuoroethane. ________ . ___. ..
Trichlorotrifluoroethane. . ___________...
Dichlorotetrafluoroethane__ . _-__._....
Dichlorotetraffuoroethane__ _______.__...
Dibromotetrafiuorcethane_ _ _______...us
Moneochloropentafluoroethane. . - _cuecana
Hexafluoreethane .o ceccc e mmiiman
Pentachloroethane - aaaaa
Dichlorotrifiuoreethane_______ . _ .o
Monochlorotetrafiuoroethane_____...ocan
Monochlorotetrafluoroethane . _. oo
Pentafluoroethane_ .. _caaaaa
Monochlorotrifluoroethane_ ________.ouo-o
Triehloroethane . oo e eee
Monochlorodiflucroethane. . _coaaaa-

Octafluoropropane. . o vacmmm————
5 ] 10 11= R ————

Dichlorohexafluorocyeclobutane  cooeeaean

. Monochloroheptafluorocyelobutane. ...

Octafluoroeyelobutane. - o - comccoaaeaenn

Refrigerants 12/152a73.8/26,2 wt%*._____
Refrigerants 22/1273/25 wt %o umuaaaan

Refrigerants 22/115 48.8/51.5 4 T—

Register, May, 1972, No, 197
Mechanical Refrigeration

CClFCCIF 2
CCl3CF »
CCIF :CCIF 2
CCLFCFE .
CBrk :CBrF;
CCOIF :CH 5
CF3CF 3
CHCl:CCls
CHCL :CFa
CHCIFCE 5
CHF sCCIF 2

CHF :CF,

CH :CICF;
CIELCCl 5
CH sCCIF 2
CILCFy
CH BCHgl t

CFJCF ;CFy
CH;CH .CH3s

CiCloFq

" CyCIF ¢ ;

CiFs

CCl ;Fo/CH ;CHF 5 -
CHCIF 3/CCl4F ¢
CHCIF s/CClF +CF3
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¥Carrier Corp. Document 2-D-127, p. 1.

4
ASHRAF Standard .
Refrigerant Designation Chemical Name  Chemical Formula
Miscellaneous Qrganie '
Compoun i
Hydrocarbons : -
B0 = Methane.. . s | CH: ) !
170 .. Ethane.... -| CH:CH}s
200 _._ Propane. -} CH:CH .CH,
600 ... Bufane._.o.._._._._. -1 CH,;,CHCH :CH ;
601 __ ... Isohutane. o oo omcuc i cmceeeeeae -] CH(CH3) s
{1150 ............... Ethylene. movecccumc e e I, CHa= 2 !
270 e Propylene. ao cvueua e e CH;CH=CH}
Ozygen Compounds . . :
[ 21 Ethyl ether. oo CoH;0C M
(53 1 H I, Methyl formate. o HCOOCH »
Suiphur Compounds
Nitrogen Compounds : . |
680, e cecmann Methyl amine. oo oo CHNH,
[i1- 3 Ethyl amme _____________ e r———— C:HNH 2
Inorganic Compounds
[ Ammonia_._ o ———— NHgs
8 L F BbOT v eenm—n————— H .0
4 I, Water o rreceswanem———e|mmamemmmeme—neesueu-
LT N Carbon dioxide_ - e aeem CO2
TALA e Nitrous oxide_ _ i oo N :0
T TR Sulphur dioxide. - oo maeaa S0,
Unsaturated Organic
Compounds ’ [
Dichlorodiftucroethylene. .. o oceaaaanas CCle=CF12
Monochlorotrifivoroethylene. _.. -| CCIF=CF, !
Tetrafluoroethylene .} CER2=CFgs
Trichloroethylene.. CHCLl=CCl4 !
Dichloroethylene. CHCl=CHCl !
Vinylidene fluorid CH:=CF2 |
Vinyl chloride__... CH :=CHCI |
Vinyl fluocride. ... CH :=CHF .
Ethylene. . oe.. CH:=CH3, !
Propylene_ o i CH:CH=CH

Reg‘ister, May, 1972, No 197
Mechanical Refrlg'era.tion




3 WISCONSIN ADMINISTRA

TIVE CODE

TABLE 7—LENGTH COF DISCHARGE PIPING FOR RELIEF VALVES
_OR RUFIURE MEMBERS OF VARIOUS DISCHARGE CAPACITIES

3

Discharge capacity in Ib, of air per min. (C)
. Equiv, léngth of + Standard wall iron pipe sizes, in,
discharge pipe, it. - - - - —t
' @ MIEEENEAENEREN
RELIEF DEVICE SET AT 25 PSIA (P
Blompmncacocar e - 0. 1.6 2.9 5.9 . 16.3 25.3
OB simvmcmm e ————— 0.67 1.4 2.4 4.9 7.2 18.3 20.9
J00 e 0.58 1.2 2.1 4.2 6.2 11.6 18.0
180 e mem e m——— 0.47 0,95 1.7 3.4 5.0 9.4 14.6
GO0 e 0.41 0.8 1.6 2.9 4.4 8.1 12.6
B00. it 0.83 0.67 1.2 2.4 3.6 6.6 10.5
RELIEF DEVICE SET AT 50 PSIA (i)
1.6 ‘8.8 5.9 11.9 17.4 82.5 50,6
1.3 2.7 4.9 9.7 14.8 26.8 41.8
1.2 2.8 4.2 8.4 12.8 28.0 836.0
0.94 1.9 8.5 6.9 10.0 18.7 29.2
0.81 1.6 2.9 5.9 8.7 | 16.8 25,3
0.66 1.8 2.6 4.9 7.1 13.8 21.0
o RELIEF DEVICE SET AT 75 PSIA (P
2.4 | 4.9 8.9 17.9 26.1 48.7 | 76.9
2.0 4.1 7.8 14.8 21.4 89.8 62.6
1.7 3.5 . 6.4 12.6 18.56 84,4 | 54.0
1.4 2.8 5.2 10.3 15.0 28.0 48.8
1.2 2.5 4.4 8.9 13.1 24.4 87.9
0.9 2.0 -8.7 7.8 10.7 19.9 81.5
A . RELIEF DEVICE SET AT 100 PSIA (P
511 R -. 8.2 6.6 11.9 ] 28.8 .8 65.0| 101.2
B e mm e ————— 2.9 5.4 9.9 19.4 28.6 53.0 83.6 |
11T 2.8 4.6 8.5 16.8 24.6 45.9 72,0
360 - 1.9 3.8 6.9 | 13.71{ 20.0| 87.4] 58.4
200 e cim i m——— 1.6 3.3 5.9 11.9-3y 17.6°| 32.b6 50.6
b {11 TSy, . 1.8 2.7 4,9 9.7 14.2 26.5 42,0
RELIEF DEVICE SET AT 150 PSIA (P1)
B L1 4.9 9.9 |. 17.9 35.7 52.8 97.5 1 151.8
k(T ——emm———— 4.0 8.1 14.6 29.2 42.9 79.56 1 125.4
1 4 R 3.5 6.9 12,9 25.2 86.9 68.9 | 108.0
160, e 2.8 5.7 10.4 1 20.6 | 80.0| &6.1| 87.6
24 1] 2.4 4.9 8.9 17.8 26.2 48.7 75.9
800, ce e m i 1,9 4.0 7.4 14,6 21.1 39.7 63.0
RELIEF DEVICE SET AT 200 PSIA (Py)
6.5 13.2 23.8 47,6 69.7 | 180.0 | 202.4
5.8 10.8 19.4 | -88.9 | b7.2 | 106.0 ] 167.2
4.6 9.2 16.9 38,6 49.2 91.8 { 144.0
3.8 - 7.6 13.8 27.4 40.0 74.8 | 116.8
8.2 6.5 11.8 28,8 84,9 64.9 1 101.2
2,6 5.3 9.8 19.4 28.4 52.9 84,0
RELIEF -DEVICE SET AT 250 PSIA (Pi)
i1 SR, 8.1 16.5 29.8 59.6 87.1 1 162.5 | 258.0
L S U, 6.7 18.6 24.3 48.6 71.5 | 132.5 | 209.0
B 11 R 5.8 11.6 21.2 42,0 61,6 | 114.8 | 180.0
i 1) L S 4.7 9.5 17.3 84.8 50.0 93.5 | 146.0
200 e ———— 4.1 - 8.2 14.8 29.7 43.7 81.2 | 126.6
800 -z 3.3 | 6.7 | 12.8| 24.8|-35.5| 66.2] 105.0
RELIEF DEVICE SET AT 300 PSIA (Pi)
[ | 9.7 19.8 35.7 71.4 | 104,56 | 195.0 | 803.6
L I, 7.9 16,2 29.1 58.8 86.8 | 169.0 | 2560.8
100 e m 6.9 18.9 25.4 b0.4 78.9 | 187.7 | 216.0
150 e ——— 5.6 11.3 20,7 41.1 60,0 { 112,2 | 175.2
00 o miemmr—————- 4.9 9.8 17.8 35.6 | 52.4 97.4 | 161.8
B0, e 8.9 7.9 1 14.7 20.1 42,86 79.4 { 126.0

History: Cr. Register, March, 1963, No.

Designation of Refrigerants, Reglster,” December, 1965, No. 12

1-1-66.

Register, May, 1973, No, 197
Mechanical Befrigeration

87, eff. 4-1-§3; am

table,
0, eff.

2800-35-3C20374




MECHANICAL REFRIGERATION .
_Zm._.>_.._..>._.._02 REGISTRATION

SB 34 :

Rev. 11-74

:._mum:.i.o Contractor shall prepare this wﬁ__.S in
triplicate m:Q distribute as follows:

White "- Attach Registration Fee of $5.00, making check
payable to Wisconsin bmbmw:dm:u of 3&53\.
Labor & Human Relations. Send to
Safety & Buildings Divison, Box 2209,
Madjson, Wisconsin 53701.

.\m:oE - Send to OsSmﬁ who shall POST IT IN A
CONSPICUOUS hhbﬁ.m.

_‘uma» - Retain for file -

— - T e et

mﬁmﬁm of Wisconsin
Dmum:_.:m:ﬂ of Industry, Labor & Human Relations
"SAFETY AND BUILDINGS DIVISION.

Complete appropriate portion

REFRIGERATION SYSTEMS

TYPE

D Remote
_H_ Direct

_H._ Self contained

D Indirect

us

Nanmie of User or Owner

.D Air Cond. _H_ mm.n_..

D Mfq, or Storage

Street >.am«mmm

Description capacity Refrigerant

Tons _ : KVA__ . H.P,

City _ -~ State Zip :
. Serial no. \
Authorized Inspector Wis. Com.-No. Date Inspected ;
Name of Installing Contractor Street Address City . , State Zip Code ,
Date Installation Completed Signature of Installer Title : Umﬁm. Registered :

- WISCONSIN ADMINISTRATIVE CODE, CHAPTER IND 45.20 :smo_._bz_nb,r REFRIGERATION} PROVIDES THAT: 4
1. Mechanical Refrigeration systems of the ,no__os:_._m classification shall be registered with the Dept.of Industry, Labor & Human Relations before oum_.m:o:
. (@) Any system using a Group 1 refrigerant and having an aggregate capacity rated at, or greater than 25 tons, 25 KVA, of 25 H.P. .
(b} Any system using Group 2 or Gourp 3 refrigerants and having an aggregate capacity rated at, or greater .H:mz 10H.P., 10 8:“.... or 10 KVA, |







