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INTRODUCTION

Purpose and Stricfure

' 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

as the WISCONSIN ADMINISTRATIVE CODE. The code is kept -

" currént by means of new and replacement pages. The pages -are
~issued monthly, together with notices of hearings on proposed rules,

emergency rules, new rules, instroctions for insertion of new material,

- and other pertinent information. This monthly service is called the

WISCONSIN ADMINISTRATIVE REGISTER, and comes to the
subseriber after ’ghe 25th of each month, -

- Availability

'The compléte code and the upkeep service are distributed to the

county law libraries; to the libraries of the University of Wisconsin -

Law School and Marguette University Law School; to the State Hig-
torical Society; to the Législative Reference Library and to the State
Law Library, and to certain designated public libraries throughout the

‘Orders for the complete code, for parts of the code or for a single

“¢ode should be directed to the Revisor of Statutes, Capitol, 321_

Northeast, Madison 2, Wisconsin.

History Notes

.Each page of the code ag it was originé.lly filed snd printed pur-.

‘suant to the 1955 legislation, is dated “1-2-56”. A rule which is

. amended or ereated subsequent to the original printing date is fol-

lowed by a history nofle 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 since the original printing in 1956, The date line at the
bottom of the page indicates the month in which the page was released.

In some instances an entire code hasg been repealed and recreated
subsequent to the original printing date, When this occurs a history
note has been placed at the beginning of the chapter to contain this
information, A separate history note appears after each section indi-
cating the date when the revision became effective, :







Chapter Ind 45

MECHANICAL REFRIGERATION

Helief. devices in general

Ind 45,01 tﬁcope, ‘purpose, applica- %ng. gg:{.g Relief
on - In .: ief devices for pres-
Ind 45.0% Deflnitions _ " gure vessels - P
Ind 45.03. Building occupancy class- Ind 45.14 Field tests
) fcation Ing 45151 Signa
Ind 45.04 . Clagsification by type Ind 4b6.154 Charging and discharging
Ing 45.05 Refrigerant classification refrizerants i i
Ind 45.06 Requirements for institu-. Ind 45,155 Refrigerants withdrawn
tional, public assembly, =~ from refrigerating sy&-
. residential, and commer- " tems ' , .
cial occupancies ' Ind. 45.156 Containers used for re-
) . Ind 46.062 Group 1 refrigerants : frigerants withdrawn
- - Ind 45.063 Group 2 refrigerants’ from a refrigerating sys-
. Ind 45.064 Group 3 refrigerants : tem o
Ind 45.07 Requirements  for indus~ . Ind 46.157 Substitution of kind - of
- trial occupancies . . refrigerant
Ind 45.08 Installation requirements  Ind 45.158 Refrigerant stored in a
. Ind 4509 Refrigerant piping, ~ machinery room .
- - valvey, Attings, and re- Ind 45,159 Masks or helmets
: lated parts; general Ind 45,16 Maintenance
Ind 45.16 Design and construction Ind 45.17 Responsibility as to oper-~
o of equipxqent; gerieral : ) ation of the system
Ind 4511 Construction, inspection, Tnd 45.18 Pressure gauges
Ind 45.20 -Registration

History: Chapter Ind 45 as it existe
and a new chapter Ind 456 was created

and stamping qf pressure

vesgels

“

_Ind 45.01 Scope; ‘purpose; dpplication. (1) The application of tﬁjs
. . _code is intended to insure the safe design, construction, installation,

operation, and
fluid which is vaporize
cycle, when employed under th
Adm. Code section Ind 45.03. Th

ingpection of every refrigerating system employing 2
d and is normally liquefied in its refrigerating
e occupancy classifications lsted in Wis.
e provisions of this code are not in-
tended to apply to the use of water or air ag a refrigerant nor to

4 on March 31, 1963 was repealed ~
effective April 1, 1963, . -

refrigerating systems installed on railroad cars, motor vehicles, motor .
drawn vehicles or on shipboard. ' - -

deemed to meet the design, man
ments of thig code or equivalent,

listed by an approve

~ (2) This code is intended to provide reasonable safegudrds to life, :

limb,. health, and property;
consistent with safety; an
‘will properly influence future
ating systems. Equipment
. testing laboratory, as defined in Wi

to correct certain practices which are in-
d to prescribe standards of safety which -
progress and developments in refriger--
d, hationally recognized
s. Adm. Code section Ind 45.02 is

acture, and factory test require-

for which such equipment is designed.

b o —

“(8) The provisions of this code shall apply to refrigerating systems
‘jnstalled subsequent to its adoption and to parts replaced or added to

systems installed prior or gubsequent 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.
History: Cr. Register, Ma.rch, 1963, No, 87, eff. 4-1-63. 7
' ' : " Register, March, 1963, No, 87
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2 | WISCONSIN ADMINISTRATIVE CODE

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

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

por refrigerant. )
. (2) ABSORPTION SYSTEM See Refrigemtéon sytem. (42). (a).

(3) APPROVED means acceptable to the WISCOI‘ISIH industrial
commission,

(4) An APPROVED NATIONALLY RECOGNIZED TESTING ‘LABORATORY i§

one acceptable to the Wisconsin industrial commission that provides

uniform testing and examination procedureg 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

listed producf,s .
(5) BRAZED JOINT, for the. purpose of thig code, is a gas-tight Jomt

- obtained by the joining of metal parts with alloys which melf at tem-

peratures higher than 1,000 F, but Iess than the meltmg temperatures
of the Jomed parts .

(6) BRINE iz any hquld used for the transm1ssmn of heat mthout
a change in its state, havmg no flash point or a flash point above

150 F.

(7} CHECK VALVE ig a valve ‘that permn:s a fluid flow in only one
direction.

(8) COMPANION or BLOCK VALVES are pairs of mating stop valves,
valving. off sections of systems and. arranged so that these sections
may be joined before opening these valves or separated after closing
them.

- (9) COMPRESSOR is a speclﬁc maehme, with or Wlthout accessorles,
for compressing a givenh refrigerant vapor..

(10} CoMPRESSOR UNIT ig g condensmg unit less the condenser and
liguid recelver.

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

(12) CONDENSING UNIT is 4 specific refr:geratmg machine com-

bination for a given refrigerant, consmtmg of one or more power-

driven compressors, condensers, 11qu1d receivers (when reqmred), and

the regularly furnished accessones
- (18) CONTAINER is a vessel for the transportatlon of refngerant

(14) DESIGN WORKING PRESSURE ig the maximum allowable working
pressure for which a specific part of a system is designed.

(15) Ducr is a tube or conduit used for conveymg of encasing pur-'.__
poses as specifically defined below: _
' (a) Air dict is a tube or conduit used for conveying air, (The air

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

“ducts.)

(b) Pipe duct is a tube or conduit used for encasing p1pe

(¢) Wire duct is a tube or conduit used for encasmg either movmg o

or stationary wire, rope, ete.

Register, March, 1963, No, 87 .
Mechanical Refrigeration




INDUSTRIAL COMMISSION - .- 3

. (16) ENTRANCE is a conﬁned passageway immediately.adjacent to
_the door through which people enter a building, -

(17) EvAPORATOR i that part of the system in whmh 11qu1d refng- ‘

erant is vaporized to produce refrigeration.
(18) ExiIT is a confined _passageway immediately adJacent to the

door through which people leave a building.

: (19) EXPANSION coit, is am evaporator constructed of plpe or -
tubing.

. (20) FusiBLE PLUG is a device havxng a predetermmed-tempera.ture_

fusﬂale member for the relief of pressure,

(21) GENERATOR ig any device equ1pped W1th a heating element_

used in the refrigerating system to increase the pressure of refriger-
ant in ifs gas or vapor state for the purpose of hquefymg the

, refrlgerant

(22) HALLWAY is 2 COI‘I‘ldOI' for the passage of peopIe

(23) Hici SIDE ‘means the parts of a refr:geratmg system under
condenser pressure,

(24) HUMANLY OCCUPIED SPACE is a space normally frequented or

~occupied by people but excluding machinery rooms and walk-in cool-

érs used primarily for refrigerated storage,

(25) INTERNAL GROSS VOLUME is the volume as determined from in-
ternal dimensions of the container with no allowance for volume of
internal parts.-

'(26) LIMITED CHARGED SYSTEM is a system in which, with the com-

~ pressor idle, the internal volume and total refrlg'erant charge are

such that the aJlowable working pressure will not be exceeded by com-
plete evaporation of the refrlgerant charge. - '

(27) LIQUID RECEIVER is a vessel permanently connected to a system :

by inlet and outlet pipes for storage of a liquid refrigerant..

(28) LOW SIDE means the parts of a refngeratmg system under'

evaporator JPpressure. .
(29) MACHINERY is the refngeratmg- equ1pment forming a part of

." the refrigerating system including any or all of the following: com-
pressor, condenser, generator, absorber (adsorber), liquid receiver,

connectmg pipe, or evaporator.

(80) MACHINERY ROOMS, (a) Mwohmemy room 3s required by Wis. |
* Adm, Code section Ind 45.062 is a room in which a refrigerating sys-

fem is permanently installed and operated but not mcludmg evapora-

tors located in a cold storage room, refrigerator box, air cooled space;

ot other enclosed space. Closets solely contained within, and opening

_only into, a room shall not be considered machlnery rooms but, shall

be conmdered 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 & self-contained system iz located to be classified as a
‘machinery room,

(b) Ma.chme'ry room, class T, as required by Wis, Adm. Code sec-
tion Ind 45.062 is a room having machinery but no flame-producing

appbaratus permanently installed and operated and also conforming

to the following:
Reglster, March, 1863, No. 87
Mechanical Refrigerstion




4 WISCONSIN ADMINISTRATIVE CODE -

1 Any doors, commumcatmg w1th the buﬂdmg, shall ‘oe approved

‘self-closing, tight-fitting fire doors. - :
2. Walls, floor, and ceiling shall be tight and of not Iess than one- .

hour fire-resistive construction.
8. It shall have an exit door which opens directly to the’ outer air or

through a vest1bu1e—type exit eqmpped with self-ciosmg, tight-fitting 5

doors.

4, Exterlor opemngs, if present shall not be under any ﬁre escape
or any open sta1rway

5. All pipes piercing the 1ntemor walls, celhng‘, or floor of such room

shall be tightly sealed to the walls, ceﬂmg, or ﬂoor through which

they pass, -
6. Eniergéncy. remote controls to stop the action of the refrlgerant

- compressor shall be provided and located immediately outside the ma-

chinery room.
7, Mechanical means shall be provided for ventilation. ( See WIS
Admi. Code section Ind 46.08 (11) (c)).

8. Emergency remote controls for the mechahlcal means of ventﬂa-

" tion shall be provided and located outside the machinery room.

(31) MECHANICAY, JOINT, for the purpose of this code, iz a gas-

tight joint, obtained by the joining of meta.l parts through a posﬂ:lve— ,

holding mechanical construction.

- (32) NON-POSITIVE DISPLACEMENT COMPRESSOR is a compressor in

which increase in vapor pressure ig attained Wlthout changmg the
internal volume of the compressmn chamber.

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

(34) POSITIVE DISPLACEMENT COMPRESSOR is a. compressor in Whlch :
inerease in vapor pressure is attained by changmg the internal vol- -
- -ume of the compress:,on chamber, .

(35) PRESSURE GAUGE. ‘A dial mstlument for regzstermg the pres—

sure of a fluid confined within a pipe or champet.

(38) PRESSURE-IMPOSING ELEMENT is any device or portion of the
equipment used for the purpose of mcreasmg‘ the refmgerant vapor

- pressure,

(37) PRESSURE—LIMITING DEVICE is a pressure-responsﬂole mecha—

nism des1gned to automatically stop the operation of the Dbressure- o
imposing element at a predetermined pressure '

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

(39) PRESSURE-RELIEF VALVE is a pressure-actuated valve held closed
by a sprmg or other meang and designed to automatmally relieve pres-

sure in excess of its setting,

(40) PRESSURE VESSEL. Any refrigerant- contammg' receptacle of a
refrigerating system, other than evaporator (each separate section of

 which does not exceed % cu. ft, of refngerant-contammg volume},

expansmn coils, compressors, controls, headers, pipe and pipe fittings.

\ (41) REFRIGERANT is a substance used to produce refrigeration by
its expansion or vaporlzatlon .

Register, March, 1963, No. 87
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INDUSTRIAL COMMISSION , 5

" (42) REFRIGERATING SYSTEM is a combination of interconnected re-
frigerant-containing parts constituting one closed refrigerant circuit

in which a refrigerant is cirdulated for the purpose of exfracting’

heat'r

 (a) Absorption system is a refrigerating 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 gioup 2 refriger-
‘ants only in which all refrigérant-containing parts are made perma-

nently tight by welding or brazing ag'ain_st:refrigerant logs.

Note. This is a restrictive definition for the purposes of this code as used ‘

in Wis, Adm, Code subsection Ind 45.06 (2) and (3)

(¢) Self—éontwined' system is a complete factory-made and fé.i:tory

- “ tested system in a suitable frame or enclosure which ig fabricated

and shipped in one or more sectiong and in which. no refrigerant- .
.containing parts are connected in thé field other than by companion

or block valves.- . _
() Unit system is a self-contained system which has been ag-

sembled and tested prior to its installation and which is installed .
without connecting any refrigerant-containing parts., A unit system

- may in.clude-factory~assembled companion or fbloc.k valves.

(43) RUPTURE MEMBER is a device that will rupture at a predeter-

mined pressure. R

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

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

(46) WuLDED JOINT, for the purpose of this code, is a 'gas-fight -

joint, obtained by the joining of metal parts in the plastic or molten
state. ‘ : : : L o
Historys Cr. Reégistér, March, 1963, No, 87, eff. 4-1-63.

é Ind 45.03 Building occupancy classification, (1) APPLICATION. Locd-
tions ‘governed by this code are public buildings and places of
employment, : T ‘

(2) INSTITUTIONAL OCCUPANCY, as used in this code, shall apply to -

that portion of a building in which persons are confined to receive

medical, charitable, educational, or other care or treatment, or in

which persons are held or detained by reason of public or civie duty,
including among others, hospitals, asylums, sanitariums, police sta-
tions, jails, courthouses with cells, and similar occupancies.

(3) PUBLIC ASSEMBLY OCCUPANCY, as used in this code, shall apply ~

to that portion of the premises in which persons congregate for civic,
political, -educational, religious, social, or recreational purposes; in-
cluding among others, armories, assembly rooms, auditoriums, ball-
rooms, bath houses, bus terminals; broadeasting studios, churches,
colleges, courthouses without cells; dance halls, department stores, ex-

hibition halls, fraternity halls, libraries, lodge rooms, mortuary - -
chapels, museums, passenger depots, schools, skating rinks, subway -

 stations, theaters, and similar oeceupancies.

Mechanical Refrigeration

. Registe?, March, 1963, No, 87.
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6. . WISCONSIN ADMINISTRATIVE CODE

‘ (4) RESIDENTIAL OCCUPANCY, as used in this code, shall apply to
" that portion of a building in which sleeping accommodations are pro-

vided, including among others, club houses, convents, dormitories,
hotels, lodging houses, multiple story apartments, remdences, studios, -

tenements, and similar occupancies, : o

(5) COMMERCIAT, OCCUPANCY, as used in this code, shall apply to = -

that portion of a building 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 pur-
poses or for the performance of work or labor (except as included

" under- subsection (8)—INDUSTRIAL OGCUPANCY) including among
others, bake shops, fur storage, laboratories, loft buildings, markets,

office buildings, professional buildings, restaurants, stores other than
department stores, and similar occupancies. -

© (6) INDUSTRIAL OCCUPANCY, ag used in thig cbde, ghall apply to an .

entire buﬂdmg or to that portion of a building used for manufactur-
ing, processing, or storage of materials or products, 1nc1ud1ng among
others, chemical, food, eandy and-ice cream factories, ice making
plants, meaf packmg plants, refineries, perishable food warehouses
and similar occupancies, prov1ded the entire building is occupxed by a
single tenant.

(7) MIXED OCCUPANCY, as used in this code;"'shall apply to a build:
" ing occupied or used for different purposes in different parts. When

the océupancies 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 oceupancy shall apply for its portmn
of the building. For example, the ¢old storage spaces in retail frozen
food lockers, hotels, and department storeg in buildings oceupied by 2
single tenant might be classified under INDUSTRIAL OCCUPANCY,
whereas other portions of the bulldmg would be classified under other

occupancies, When the occupancies are not so separated, the occu-

pancy carrying the more stringent requxrements shall govern.
Historya Cr. Regiater, March, 1963 No. 87, eﬂ.’ 4-1-63,

REFRIGERATING SYSTEM

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

(a) Direct sysltem is one in which the evaporator is in direct con-

tact with the material or space refrigerated or is located in air-
circulating passages communieating with such spaces. -

(b) Indirect system is one in which a liquid, such as brine or wanl
ter, cooled by the refrigerant, is circulated to the material or space

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

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

1, Ind1rect‘. open-spray system is one in which a liquid, such as brine :

or water, cooled by an evaporator located in an enclosure external to
a cooling chamber, is circulated- to such cooling chamber and is
sprayed therein.

Register, March, 1963, No. 87
Mechanical Refrlgera,tmn




-t

N

INDUSTRIAL COMMISSION . K

2, Indirect closed-surface system ig one in which a Iitiu‘id such as’

brine or water, cooled by an evaporator located in an enclosure ex-
ternal to a cooling chamber, is circulated to and through guch a cool-
ing chaniber in pipes or other closed circuits.

3, Indirect vented closed-surface system is one in which a liguid,
such as brine or water; cooled by an evaporator located in a vented

- enclosure external to a cooling chamber, is cireulated 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 or 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 circulated to 2 cooling chamber and
is sprayed therein. . L o '
" 5. Double (or secondary) refrigerant gystem is one in which an
evaporative refrigerant is used in a secondary eircuit. For the pur-
pose of this code, each system enclosing a separate body of an evapo-

~ rative refrigerant shall be considered as'a separate direct system.

Note. The direct and various indirect gysterns referred to are- illustrated
in figure L . s ..
History: Cr. Reglgter, March, 1963, No. 37, eff, 4-1-63.

Ind 45.05 Refrigerant ciassiﬁcatio_n. {1) GENERAL; Refrigerants shall -

be classified as follows:

(a) Group 1. o _ :
Carbon dioxide (Refrigerant T44)... ...~ e e e CO3

DichlorodiAuoromethane {Refrigerant 18) . o oo CClF 2

Dichlorodifluoromethane, T3.8% v cme oo e .. CCliFs
and Ethylidene Fluoride, 26.2% (Refrigerant 500)_. I .« CHCHF»

Dichloromethane (Methylene chloride) (Refrigerant 3 - (C}E é?iﬁz‘

Dichloromonofluoromethane (Refrigerant 21)___ :

Dichlorotetrafluoroethane (Refrigerant 114) ___ a—em T QI
Monochlorodifluoromethane (Refrigerant 22) . reeee—w CHCIF
Monochlorotriflusromethane -(Refrigerant 38 e e CCIF 3
Trichioromonofluoremethane (Refrigerant 11) . o wmn-- lieue_ CClaF
Trichlorotrifiueroethane (Refrigerant 118} oo mi iy e G3CliFa
(b)) Group 2. ‘ 7 7
ATOTAONER o o e e e o e e e e e m e m e m i mmm e Bamemhmm e —.- NH,
Dichloroethylene. . oo oo dann— e m oMbt CaH Cle
Ethyl chloride . oo e e e CaHCL
- Methyl chloride ... _... P e .. CHsCl
Methyl formate . ________ P Glliae i imimemeoneeo HCOOCHS -
Sulphur dioxide_ ... O e 802 .
(c) Group 3.
Butane. . o S O RO VUSRI S Uy

BEthane. - _____. [ e ——
Ethylene. .- s U PUPY U ) - CaH: .
TEODUEANE - - - e e e e e em = G . (CH#)CH
Propane. . oo aooo_. o m e mmmemmmdmmmmmammmmm o m H

(2) OTHER REFRIGERANTS, Refrigerants; 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 asgigned a group clagsi- -
"fication. S

Ind 45.06 Requirements for institutional, public,‘éssembly; residential,

and commercial occupancies. (1) PUBLIC STAIRWAY, STAIR LANDING, .
ENTRANCE, OR EXIT. No refrigerating system shall be installed in. or
‘on a public stairway, stair landing, entrance, or exit. C

Register, March, 1963, No, 87 =~
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INTERCHANGER . .
 RECEINER |
T~y -
REFRIGERANT—
| BRINE OR WATER COOLED
K BY REERIGERANT
T % BENE OF WATER' S
| PUME , 1 ;
4 . ' .
EV,Poap.-rcm : \ '
SBRINE ORIWATER CoareD
- RAR A EEFRIGERANT
=] BriuE R WATER -] -
. PUMP’ :
BRINE OR WATER COOLED
VENTAS B REFRIGERANT _
L | £
| BRINE oR wa—raaw—g
R PuMP
i " BRINE OR WATER
'EVM;‘,’R““ COOLE D BY
VENTw= o~ BEFRIGERANT, .
3 .§§§ :ngﬂh%ﬂ?ﬁ?b
= "E%E.EATER | :
L PumP  .PUMP
) ' CDHFE5§O7 3
1

Register, March 1963, No. 87
Mechamca,l Refrlgera,tmn ’
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(2) PusLIC HALLWAY OR LOBBY. No refrigerating system shall inter-

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 . ' -
(b) Sealed absorption sysiems containing not more than 8 pounds

of group 2 refrigerant when in residential and commereial occupancies.

TARLE 1.—MAXIMUM PERMISSIBLI QUANTITIONS OF GROUP 1
. REFRIGERANTS FOR DIRHECOT SYSTEMS _

. Maximum guantity
Chemical” in 1b. per 1000 cu, .
Refrigerant rame and number Formula “ft. of humanly
R . o ) * occupied space
Carbon dioxide (Refrigerant 744)______ ... .__...-2.| GO ‘ = 13- -
Dichlorodifluoromethane (Refrigerant 12) . ___..._- CClF2 - 31
Dichlorodifluoromethane—78.8%.._ . .- e—eeae-| CCloF's : .
and Ethylidene Fluaride—26.2% oo oo .| CHCHF: | . - 26 -
(Refrigerant 500) S )
Dichloromethane.(Methylene Chloride) {(Refrigerant 30) CH:Cls 6
Dichloromoncfluoromethane (Refrigerant 21) ... ____ CHCIL:F .. 13
Dichlorotetrafluoromethane {Refrigerant 114)___.____.| G:ClF4 44
Monochlorodiflucromethane (Refrigerant 22)..._ ... CHCIF 22 .
Monochlorotriffuoromethane (Refrigerant 18} ___._- CCIF 3. 27
Trichloromonoﬂuoromethane (Refrigerant 11) ..o __._| .CCLP 36
- Trichlorotrifitoroethane (Refrigerant 118). ..o ... CaClaFy 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 fo 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

_ spaces encloged within the outer walls of the building. -

‘() In systems containing group 1 vefrigerants, 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 shaft where it
passés through intermediate spaces not served by the system. Piping
of direct systems, as governed by Wis. Adm. Code subsection 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.
History: Cr. Register, March, 1963, No. 87, eff. 4-1-63.

' Ind 45.062 Group 1 refrigerants. (1) DIRECT SYSTEMS. The maximum -

" permissible quantity of a group 1 refrigerant in a direct system ig

specified in table 1 except institutional occupancies where further
limited by (a). : S .

Reglster, March, 1963, No, 87
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‘(a) Direct systems in institutional occupancies shall be limited to
unit systems each contaming not more than 20 pounds.of group -1
refrigerants, except in kitehens, laboratories, and mortuaries. (See
Wis. Adm. Code subsection Ind 45.06 (4).) :

(b) When the 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 room, shall
be used to determine the permissible quantity of refrigerant in the
system,. Where a refrigerating system hsg e_vaporator coils serving
individiial stories of a building, the story having the smallest velume
shall be used to determine the maximum quantity of refrigerant in
the entire gystem, :

(¢) When the evaporator is located in e.n air duet system, cubmal .
content of the smallest humanly cecupied 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 bé shut off-or reduced
below one-quarter of its maximum, the cubieal content of the entire
space served by the air duct system may be used to determine the
_permissible quantzty of refrigerant in the system, T .

- (d) In institutionsal and public assembly occupancies, direet expan-
sion ceils or evaporators used for air conditioning ard 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 outs1de of the building in an approved
manner; except that such a relief device shall riot be required on unit
or self—contamed systems if the internal volume of the low side of the
system which may be shut off by valves, divided by the total weight of
refmgerant in the system less the weight of refrigerant vapor con-
. tained in thé other parts of the system at 110 F, exceeds the specific
volunie .of the refrlgerant at critical condxtlons of temperature and .
pressure . .

Note, The exemption m (d) is a,lso atated in formula form below

1

wshall b'e more than 'V';,i, :

where V: = low side volume, cu. ft,
Vsp == specific volume at critical conditions of temperature and
pressure, cu, ft. per lb.
W. == total weight of refrigerant in system, Ib. :
W = weight of refrigerant vapor (1b.) at 110 F. in Vu, or
i Vz
- _specific volume of refngerant in cu. ft. per lb., at 110
P, where Vslz total volume of system less Vi cu. ft.

(2) INDIREGT SYSTEMS, A system contammg' more than the qua.ntlty :
of a group 1 refrigerant allowed in table 1 shall be of the indirect
type with all refrlgerant-contammg'parts, excepting parts mounted
outside the building and piping installed in accordance with Wis. Adm. .
Code subsection Tnd 45.06 (8), installed in a machmery room used for
no other purpose than for mechamcal equlpment &

Register, March, 1963, No. 87 .
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(8) OrEN FLAMES IN MACHINERY ROOMS, No opent flame or 'apparatus
to produce an open flame shall be installed in a machiriery room where
any refrigerant other than carbon dioxide ig used unless the ﬂam_e i’
enclosed and venfed to the open air.. The use of matches, cigarette
lighters, halide leak detectors, and similar devices shall not be con-
sidered a violation of this paragraph or of Wig, Adm Code subsection
Ind 45.062 (4).

(4) OPEN FLAMES IN INSTITUTIONAL OCCUPANCIES, In mstltutmnal

occupancies, where more than 1 pound of a group 1 refrlgerant other- -

than carhon dioxide, is used in a system, any portion. of which is in
_ a room where there ig an apparatus for producmg' an open flame, then
such refrigerant 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, eﬂ' 4-1—-63.

Ind 45.063 Group. 2 refrlgerants. (1) DIRECT SYSTEMS. DlreCt 8yS-
tems containing group 2 refrigerants shall not be used for air condi-

- tioning for human comfort. For other apphcatlons, the maximum per- -

. missible quantlty of group 2 refrlgerants in a direct system is shown
in table 2,

{2) INDIRECT SYSTEMS The maximum perrmsmble quantlty of group
2 refrigerant in any indirect system is shown in table 8. Such sys- .
tems shall be of the following type:
 (a) Institutional and public assembly occupancies. Ind1rect vented
closed-surface, or double indirect vented open-spray. -

TABLE Z—MAXIMUM PERMISSIBLE Q,UAN'I‘I’I‘IES OF GROUP 2
REFRIGERANTS FOR DIRECT SYS’I‘EMS

- e Maxzimum pounds for various occupancies -
Type of refrigerating systém : S .
_ ) Ingtitu- | Publie Resi- | Commer-~-
tional {Assembly| dential eial * -
Sealed Absorption Systomns: . : ’ . )
a) In public hallways or lobbles ... ._._.___ 0 0 3 8
b} In other than public hallwaya or lobbles-- 0% 6. 6 . 20
Selt-Contamed or Unit Systems: - ) o
{a) In publie hallways or lobbies. _.____.____ Q 0 0 1]
(b) In other than publlc hallways or lobbies'__ 0 O [ 20

*G pounds allowed when installed i m ]ntchens, laboratories, and mortuanes

(b) Reszdentml and commercml oocupanczes. Indirect vented
closed-surface, or double indirect vented open-spray, or prlmary eir-
cuit of double-refrigerant type.

(8) MACHINERY ROOMS FOR INDIRECT §YSTEMS, GROUP 2 REFRIGERANTS,
(a) Indirect systems using group 2 refrlgerants not in excess of the.
quantities shown in column 1 of table 3 shall have all refrigerant-
contammg parts, excepting parts mounted outside the building and
piping installed in accordance with Wis,. Adm. Code subsection Ind
45.062 (4) installed in w machinery room used for no other purpose
than for mechanical équipment.

Regmter, March, 1963 No, 87
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TABLE s.;MAXIMUM PERMISSIRLH QUANTITIES OF GROUP 2
REFRIGERANTS FOR INDIRECT SYSTEMS :

: .. Column 1 - . N -Column 2
o - . Machinery Rooms Class T Machinery Rooms

Oeccupancy - " (See Section Ind 456.02) (See Section Ind 45,02).
N max. b, ) o max, 1b;

Juostitutional ___________________ o Not more than 500 Ib.

Publie Assembly . ____________ ) 0 - : Not more than 1000 ib.
Residential. ..o Not rore than 800 1b. No limit
Commereial....__._..-vcn---=---| Not more than 600 lb. . No limit

(b) Indirect systems using group 2 refrigerants not in excess of the
quantities shown-in column 2 of table 8 shall have all refrigerarit-
containing parts installed in a class T machinery room, .-

" (e) Flame-producing devices, hot surfaces, and electrical equipment
in machinery rooms. Where a machinery room is required by this code

“to house z 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 room and all electrieal equip-~

. ment in the room shall conform to the requirements of hazardous loca- -

tions, elags 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: Or. Register, March, 1963, No, 87, eff. 4-1-63. '

Ind 45.064 Group 3 refrigerants, (1) Groﬁp 3 refrigerants shall riot “,_
be used in institutional, public assembly, residential, or commercial
cecupancies except in laboratories for commercial occupancies, In such

" laboratory installations only unit systems containing not more than

6 pounds shall be used umless the number of persons does not exceed

' one person per 100 square feet of laboratory floor area, in which case

the requirements for industrial occupancy shall apply.

_ History: Cr, Register, March, 1963, No. 87, eff. ¢~1-68.

 Ind 45.07 'Requirements for industrial. occﬁ'peincies. {1) GEN-ERAL. .

" There shall be no restriction on the quantity or kind of refrigerant

used in an industrial occupancy, except as specified in Wis. Adm,

Code subsection Ind 45.07 (2) and subsection Ind 45.08 (10).

(2). Number of persons. When the humber of persons in a refriger-
ated -space, served by a direct system, 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 occupancy shall

apply unless that refrigerated space containing more than one person
per 100 square feet of floor area above the first floox 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. .

- Note, The above does 'not‘prohibit openings for the passage of products
from one refrigerated space to another refrigerated space.

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

Register, March, 1963, No, 87 - .° -
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Ind 45.08 Installation reciulrements. (1) Foundations and supports

for condensing units or compressor units ghall be of substantial eon-.
struction, (See Wis. Adm. Code subsection Ind 45.08 3.

(2) Moving machinery shall be guarded i in accordance with accepted
safety standards,

(8) Clear space adequate for ingpection and serwelng of condensmg
units or compressor units shall be provided.

(4) Condenging 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) Illumination adequate for inspection and servicing of cohdens-

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 be installed in accorda,nce with prowsmns of apphcable state
code,. '

(9) When the quantity of flammable refmgerant in any one refmger—
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—producmg device or hot surface above 800 F,
ghall be permifted in guch room and all electrical equipment in the

room shall conform to the requirements of hazardous locations, ¢lass -

1, of the Jatest edition of the W1sconsm state electrical code. .

. TABLE 4. —MAXIMUM PERMISSIBLE Q,'UAN'I'I’I‘IES OF
FLAMMABLR REFRIGERAN'I‘S

‘ . Mazximum quantity
Name Chemical in 1b. per 1000 cu.
. formula. ft. of Toom volume
Butane. oo e ———— e CaH1o 214
Ethane__..__ G:Hs. 215
Ethyl Chlori‘ . CH sCl
- Ethylene_ . vveeen. - CaoHy . 2 .
Ysobutane. . ......__. e mmmmmmmmmmmmmmemammeeeeo|  (CH 3} sCH 244
Methyl Chlonde_ [ e ———— CH sCl1 10
Methyl formate. .. .. HCOCOCH 3 7
© PTOPAN. o e e e e CsHs : 214

(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 Wiscongin industrial commission.

(11) Machinery room requirements. (Ses definitiong, Wxs Adm,
Code section Ind 45.02)

{a) Bach refrigerating machinery room shall be prov:ded w1th tight-

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

mit the passage of escaping refrigerant to other parts of the building.
(b} Each refrigerating machmery 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, March, 1968, No, §7 .
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B, 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 refmgerant content of
the largest system in the machinery room. .
(¢) Mechanical ventilation, when used, shall consist of one or more

power-drivéen exhaust fans, which shall be ca,pable of removing from

the refrigerating machinery room the amount of air specified in table

" B. 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 terminaté 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, théy shall have an area not less than

specified in table 5. Provision shall be made for the inlet of air to

. replace that being exhausied,

(d) Class T machinery rooms in basements or sub- basements (see . -
deﬁmhons, Wis. Adm. Code section Ind 45.02) shall have, as speclﬁed

. in table 5, mechanical ventilation operating ¢ontinnously.

(12) All‘ duct systems of air conditioning equipment for human

comfort using mechanical refrlgeratlon should be installed in accord-

ance with the applicable provisions of the Wisconsgin heatmg, ventila-
ting and air cond1t10n1ng code, chapter Ind 58

T.A.BLE 5 —MINIMUM AIR DUCT AREAS AND OPENINGS

i Mechanieal | - : Open areas of
- Weight of refiigerant in system, lb. discharge of Duct area, windows and
. - - . - air, CBPM -8q. ft. - | doors, sq. ff, -
150 17 4
250 1% 6
400 i4 L. 10
550 {74 1234
680 %% 14
800 1 16
900 1 17 -
1,100 114 20
1,275 ‘1}5 22
1,450 lié . 24
1,630 1 . 26
1,800 2 28
1,960 2 " 80
2,060 2 81
2250 2% 38 .
2500 217 - 87
2,700 234 38 -
2,900 .2 40 . .
3,300 2 48
3,700- 2 43
4800 - 2y 56
5,600 4 62
6,300 5 68
7,200 . 534 T4
8,000 634 80
8,700 634 856
9,500 844 90
10,900~ i 100
12,200 714 109
18,300 784 118
14 300 8 126
15 200 }’ 130
17,000 834 140
18,200 9 146
19,400 "9 150
- 20,500 - 1556
- 21,500 954 160

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

* Register, March, 1963, No, 87"
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Ind 45.09 Refrigerant piping, valves, 'ﬁttihgs, and relafed parts; .
gemeral, (1) STANDARDS. Refrigerating piping, valves, fittings, and

" related parts used in the construction and ingtallation of refrigerating

systems:shall conform tfo standards accepted by the Wisconsin indus-'

trial commission. _
Note. The Wisconsin Industrial Commission will recognize the provisions '

of American Standard Code for Pressure Piping éB 21.1) and American
Standard Wrought-Steel Wrought-fron Pipe (B 3

Specifications for Seamless Copper Water Tubé (ASTM B 88—55) (ASA
B 23.1), Standard Specifications for Seamless Copper Tubing, Bright An-
nealed (ASTM B 280-55T), Specifications for Seamless Red Brass Pipe,
Standard Sizes (ASTM B 43-52). No material shall be used in the coti-
struction and installation of refrigerating systems that will- deteriorate due
to the chemical actlon of the refrigerant or the oil, or the combination of

{2) METAL ENCLOSURES OR PIPE DUCTS FOR SOFT COPPER rUBING Rigid

" or flexible metal enclosures shall be provided for soff, 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 8 feet in lengthl.

(3) SPECIFIC MINIMUM REQUIREMENTS FOR REFRIGERANT PIPE AND

TUBING, (a) Schedule 40 wrought steel or wrought iron pipe may be
used for design working pressures not exceeding 300 psig, provided
lap welded, electric resistance welded or seamlesg pipe is used for
nominal pipe sizes over 47, Liquid lines shall in all cases be schedule

80 pipe for sizes 1%” nominal and smaller,

(b) Standard iron pipe size c0pp_er and red brass (not less than

809% copper) pipe and tubing may be used and shall conform  to
standards accepted by the Wisconsin industrial commission, .

: (é_) Water tube size hard copper tubing used for refrigerant piping

 evected 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 0.080" and -

0.032”, respectively. ' : : .

(d) Soft annealed copper tubing used for refrigerant piping erected
on the premises shall not be used in sizes larger than 13%” outside
diameter (1%" nominal). Mechanical joints shall not be used on soft
annealed copper tubing on sizes. larger than %" outside diameter.
Minimufm nominal wall thicknesses of soft annealed copper tubing
shall be as follows: : ‘

" Outside diameter, in. o Wall thickness, in,

Register, March, 1963, No, 87
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(&) Sweat joints on copper tubing used in refrigerating systems

containing group 2 or group 8 refrigerants shall be brazed joints.

Soldered joints shall not be used in such refrigerating systems,

(4) JOINTS AND REFRIGERANT-CONTAINING PARTS IN AIR DUCTS. J oints '
and all refrigerant-containing parts of o refrigerating system located

in an air duet of an air conditioning system for human comfort shall

be constructed to withstand, without leakage, a temperature of

1,000 F.

(5) SToP VALVES, (a) ‘General reduirements. All' systems containing
more than 50 pounds of a group 1 refrigerant or 6 pounds of & 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 unit, or condensing
unit; ~ ' ' :

. 2. Bach discharge outlet of each compressor, compressor unit, or

condensing unit, and of each liquid receiver. '

(b) Systems containing 100 pounds or more of refrigw“nf.' All.

systems containing 100 pounds or more of a refrigerant, other than
systems utilizing non-positive displacement compressors, shall have
stop valves, in addition to. those in Wis. Adm, Code subsection Ind

45.09 (6) (a), on each inlet of each liquid receiver and each branch . -

liquid and suction line except that none shall be required on the inlet

of ‘a receiver in a condensing unit nor on the inlet of a receiver which

.is an integral part of a condenser. ,

... (e) Stop valves used with soft annealed copper tubing or hard -
“drawn copper tubing %.* nominal size or smaller shall be securely

mounted, independent of tubing fastenings or supports,

(6) LOCATION OF REFRIGERANT FPIPING. (a). Refrigerant piping -

' crossing an open space which affords passageway in any building

. shall be not less than 73 feet above the floor unless against the ceil-

ing of such space. - :

or other shaft containing a moving object, or in any shaft which has

openings to living quarters or to main exit hallways, Refrigerant-

piping shall not be placed in public hallways, lobbies, or stairways,
except that such refrigerant piping may pass across a public hallway

if there are no joints in the section in the public hallway, and pro-- = °
vided mon-ferrous tubing of 1 inch nominal diameter (1%4" outside

_diameter) and smaller be contained in a rigid metal pipe.
History: Cr. Register; March, 1963, No. 87, eff. 4—1-63.

Ind 45.10 Design and construction of equipment;' general; {Also, see

Wis. Adm. Code section Ind 45.11 for pressure vessels) (1) TEsT -

PRESSURE, (a) Every part of a refrigerating system, with the excep-

‘tion of pressure gauges, control mechanismg and limited charged.

sysbems, shall be designed, constructed, and assembled to be capable

of withstanding a test pressure not less than the minimtm refriger-

ant leak field test pressure specified in table 6 without being stressed
beyond % of its ultimate strength. (See Wis, Adm. Code subsection

Ind 45.10 (2).) Limited charged systems equipped with a Dressure

relief - device, shall be designed, constructed, and assembled to .be

Register, March, 1963, No, 87
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eapable of withstanding a test pressﬁre not less than 1.5 timeg the
setting of the pressure relief deviece without being stressed beyond
14 of its ultimate strength. S ‘L ‘

Note. This paragraph establizsheg a minimuni deéign working pressure in
terms of the fleld test pressure so that the minimum refrigerant lealk fleld

test pressure, specified In table 6, can be safely applied, Rules governing
_ preggure-relief devices, pressure-limiting devices, etc., shail be based on the

design working pressure selected,

. (b) All materialy used in the construction and installation of re-
frigerating systéms 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 are corrosive to the usual materials when mois-
ture or air, or both, are pregent and It is assumed in approving these mate-

rialg 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 nsed in- contact

with methyl chloride in a.refrigerating system. Magnesium alloys -
shall not be used in contact with any Freon refrigerant.

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

4510 (8).) . . .

(a) The test pressure applied to either the iﬁig‘h 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 leak field test pressures specified in-table 6.

Any components connected to said pressure vessels shall bé of suffi-

clent strength to econform to the design requirements of Wis, Adm. |

Code subsection Ind 45.10 (1) (a). : A ;
(b) Limited charged unit systems shall be tested in accordance

with Wis. Adm. -Code subsection Ind 45.10 (2) except that limited
- charged unit systems equipped with a pressure rélief device may be
tested and proved tight at a pressure not less than 1% times the set-

ting of the pressure relief device.

(8) ACCEPTABLE EQUIPMENi-. Equipment listed by an approv’e‘d'na-'-:j

tionally recognized testing laboratory having a follow-up inspection
service shall be deemed as meeting the intent of the requirements of
Wis. Adm. Code subsections Ind 45.10 (1) and (2).

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

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

ter cooled systems so constructed 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

system with the water supply shut off 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. :

Register, Match, 1963, No. 87 -
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(b) The maximum setting to which a pressure limiting device 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 side of a system, 9G9% of the refrigerant leak field tést pressure

. actually applied, or 90% of the design working pressure of the high
side of the system, whichever is smallest. The pressure limiting de-

. vice shall stop the action of the pressure-lmposmg' 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 accordance with Wis. Adm. Code subsection Ind 45.14 (1)

" (a), 90% of the leak test pressures in table 6 may be utilized in lieu-

of the fleld test pressure ac;tually applied. (See Wis. Adm, Code sub-
section Ind 4514 (1) for mxmmum refrlgerant Ieak field: test
pressures.)

{¢) Pressure-limiting devices shall be connected, w1th no interven-

ing stop valves, between the pressure-imposing element and any stop . -

) valve on the dlscharge suie

" () GAUGE PROTECTION. L1qu1d level gauge glasses, except those of ’

bull’s eye type or indirect level indicator, shall have automatic and
manual closmg shut-off devices' and all glasses shall be protected
against injury by sturdy metal guards,

(6) GAUGE LOCATION. A pressure - gauge ‘shall be attached to the o
high pressure side of refrigeration systems having a capac1ty of:

(a) 5 tons, or'5 H.P.,,or b Kva, and over usmg a group 2 or g'roup
3 refrigerant.

(b) 25 tons, or 25 HP, or 25 Kva, and over usmg a group 1
refrigerant.

(7 DiAL. The dial of a pressure gauge shall be graduated up to

approximately double the operating pressure and to no less than 1.2,
times the design working pressure,

(a) An effective stop shall be provided for the mdicatmg pomter'

to indicate an ‘over or under pressure condition.

(8Y NaMEPLATE. Each separately sold condensing unit and each

COMPIessor or Compressor unit gold for field. assembly in a refrigerat-

ing systein shall carry a nameplate marked with the manufacturer’s

_niame, nationally registered trademark or trade name, identification

number, and the name of the refrigerant for which it is de31g'ned
History: Cr. Reg1ster, March 1963 No 87, off, 4-1—63.

REFRIGERANT'—CONTAINING "PRESSUR'E VESSELS

Ind 45.11 Construction, inspection, and stamping of pressure v,es-.'

~sels, (1) Refrigerant-containing vessels shall be constructed; in-
- gpected, and stamped in accordance with the provisions of the current
Wisconsin boiler and unfired pressure vessel code. :
- (2) All pressure vessels, regardless ‘'of size or pressure, ghall be
equipped with relief devices in accordance Wlth the prowsmn of Wis.
Adm. Code section Ind 45.13.
- History: Cr, Register, March, 1963, No 87 eff 4-1-63,

. Register, March, 1863, No, 87
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Ind 45.12 Relief devices in general. (1) GENERAL. 'Every refi'igerat-
ing system. shall be protected by a pressuré-relief device unless so

constructed that pressure due to fire conditions will be safely relieved .

by some part of the system.’ o o
_(a) No stop valve shall be located between any automatic pressure-
relief device or fusible plug and the part or parts of the system pro-

tected thereby, except when thé parallel relief devices are so arranged

that only one can be rendered inoperative at a time for testing 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 liguid refrigerant level, and jristalled -

so that they are readily accessible for inspection and repair and so
that they cannot be readily rendered inoperative, Fusible plugg may
be located above or below the liquid refrigerant level,

(c) The seats and discs of pressure-relief devices shall be eon-
- structed of suitable material to resist refrigerant corrosion or other
chemical action caused by the refrigerant. Seats or dises of cast iron -
- ghall not be used. : . T -

(d) The rated discharge capacity of a pressure-relief valve for &
refrigerant-containing vessel, expressed in pounds of air per minute,

shall be determined at a pressure at the inlet of the relief valve equal -
1o 110% of the valve setting in acecordance with applicable provisions

of the Wisconsin boiler and unfired pressure vessel code, S

(e) The rated discharge capacity of a rupture member or fusible -

plug discharging to atmosphere under critical flow conditions in
pounds of air per minute shall be determined by the following
formulas: _ - .

- C=08 Pug?
* c

=112
=124/ 5

Where C = minimum required discharge capacity, in Ib. of air per
min. : L o
d — minimum diameter of bore of fusible plug or internal
diameter of inlet pipe to rupture member in inches
- Where for rupture members: . '
o Pi== (set pressure X 1.10) -+ 14.7
For fusible plugs: .

P, = absolute saturation pressure, ‘corresponding to the.

stamped temperature melting point of the fusible plug

or the critical pressure of the refrigerant used, which-

ever ig smaller, psia ' .

(£) AlL pressuro-relief devices (not fusible plugs) shall be directly

pressure-actuated. .

(¢) The size of the discharge pipe from the préssure—relief device o

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 3 largest relief devices discharging into it. An open drain

leg shal] be provided at the lowest point for testing and for the re- -
‘moval of moisture. , ‘

Reglster, March, 1863, No. 87
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(h) The length of discharge piping permitted to be installed on the

- outlet of a relief valve, rupture member, or. fusible plug shall be de-:

termined as follows: R
' : 3P g
C=="7mm

d:1/ ==
. ap2

. ‘where C = minimum required discharge capacity, in'1b, of air per
- d =internal diameter of pipe in in. :
L=—length of discharge in ft. B ;
P =0.25P; (P, is defined under equation 1.) -

(See table 7 for computations derived from the preceding fqrmula. ¥

or -

(2) PRESSURE-RELIEF DEVICES FOR POSITIVE DISPLACEMENT - COM-
PRESSORS. Positive ' displacement . compressors - operating above 15

- pounds per square inch gauge and having a displacement exceeding
- B0 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. .
“pelief valve”. The discharge from such relief device may be vented
to the atmosphere or into the low pressuire side.of the system. -

(8) ‘OUTSIDE DISCHARGE. Diséharge 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 containing 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 subsection Ind 45.08
vented fo the outside of the building in an approved

(2) 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-

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 subsection Ind 45.13 (5). Such low side pressure-
relief devices shall be set in accordance with Wis, Adm, Code sub-
section Ind 45.13 (6) and vented to the outside of the building in an

_approved manner. (See Wis, Adm, Code subsection Ind 45.12 (6).)

(4) AMMONIA DISCHARGE, Where ammonia is used, the discharge
may be into 3 tank of water which shall be used for no purpose except’
ammonia absorption. At least one gallon of fresh water shall be 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

.Register, March, 18653, No. 37
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tank shall be éubstanfially- constructed of not less than 3%” or No, 11
U.S. gauge iron or steel, No horizontal dimensjon of the tank shall be -

greéater than one-half the height. The tank shall have hinged cover, or,
if of the enclosed type, shall have a vent hole at the top. All pipe con-
Tiections 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 DIOXIDE 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.S. gauge .

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 pressuré-relief valve shall discharge the sulphur dioxide in the
center of the tank near the bottom. ' :

-(6) DiscEARGE, Discharge piping shall be by unobstructed- eontinu- -

oug 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 other opening. The pipe shall be provided with a diffuser and’

so positioned that water cannot enter the line. -
History: Cr. Register, March, 1963, No. 87, eff. 4-1-63.

Ind 45.13 Relief devices for 'press"ur‘e‘ 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 addifional 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-
~ cubic feet, except as specified in Wis. Adm; Code subsection Ind 45.13

(4), and which may be shut off by valves from all other parts of a

. rvefrigerating system, shall be protected by a pressure-relief device, -
.- having sufficient capacity to prevent the pressure in the pressure.
vessel from rising more than 10% above the setting of the pressure-
~ relief device. (See Wis, Adm. Code subsection Ind 456.13 (5).)

(2) Pressure vessels over 3 cubic feet, but less than 10 cubic feet.

Under conditions specified in Wis. Adm. Code subsection Ind 45.12
(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 wolume or over.
Under conditions specified in Wis. Adm. Code subsection Ind 45,18
(2), a relief device system consisting of a pressure-relief device in
parallel with a second pressure-relief device as described in Wis.
Adm, Code subsection Ind 45.12 (1) (a) shall be provided on pressure

Register, March, 1963, No, 87"
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vessels having internal gross volume of- 10 cubic feet or over. Each
relief valve or rupture member ghall have suﬁ”zcient. capacity to pre-

. vent the pressure in the pressure vessel from rising more than 10%

above the setting of the pressure-relief dev1ce. (See Wis, Adm, Code

" subsection Ind 45. 13 (8).) _ '

. 1. Relief valves dlscharg‘mg into low gide of the system Under
conditions permitted in Wis, Adm. Code subsection Ind 45.12 (3) (a),
a . pingle relief valve (not rupture member) of the required relieving

« eapacity may be used on vessels of 10 cubie feet or over,

(e) Relief devices in parallel on large vessels, In cases where large
pressure vesselg containing liquid refngerant except as specified in

~ Wis, Adm, Code subsection Ind 45.18 (4}, require the use of 2 or more

pressure-relief devices in parallel to obtain the capacity required by
Wis. Adm. Code subsection Ind 45,13 (5), the baitery of pressure-

- religf devices shall be considered ag a umt ~and therefore ag one -

pressure-relief device,

(3) PR,ES_SURE VESSELE WITH INTERNAL GROSS VOLUME' OF 3 CUBIO
FEET OR LESS. Each pressure vessel having an internal grosg volume

-"of 8 cubic feet or less, containing liquid refrigerant, except as specified
. in Wis. Adm. Code subsection Ind 45.18 (4), and which may be shut off

by. valves from all other parts of a refrigerating system, shall be pro-
tected 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” ID. are exempt from these requirements. '

(a) Relief valves on pressure vessels with gross volume of 8 cu'blc
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
sp protected shall be at least 234 times the pressure settmg 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-
" irigerant saturation pressure, psig, corresponding to the stamped -

temperature on the fusible plug, or at least 2% times the critical
pressure of -the refrigerant used, whichever is smaller,

- (4) RELIEP DEVICE FOR PRESSURE VESSELS USED AS, OR AS PART OF

‘EVAPORATOR. Pressure vessels having internal diametérs 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 refrigerating system shall be protected by a pressure-re-

. lief device in accordance with the provisions of Wis, Adm. Code sub- ‘
sectiong Ind 45.13 (2) and (3) except that the provisions of Wis.

Adm. Code subsection Ind 45.13 (2) (b), requiring a second parallel

. relief device, shall not. apply. Pressure vessels used as evaporafors,

having internal diameters of 6 inches or less, are exempt from pres-
sure rehef valve reqmrements

(5). REQUIRED CAPACITY. The minimum requlred rated dzscharge
capacity of the pressure-relief device or fusible plug for a refriger-
ant- contalmng vessel shall be determined by the followmg

Register, March, 1963, No 87
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- C = fDL - T

where C = minimum vequired discharge ecapacity hof"t-he yelief de- -

vice in 1b. of air per min, _

D = outside diameter of the vessel in-ft. )
L = length of the vessel in ft.
f = factor dependent upon kind of réfrigerant, as follows:
Kind of refrigerant ’ < | Valué of £
Ammonia-(Refrigeraht L 5 Y VR T 0.b
Refrigerants 12, 22 and 500 oo mme - 1.6
All other refrigergnts-__--,_______-,_____'___-_., _____ 1,0

(6) PRESSURE-RELIEF DEVICE SETTING, Except as permitted,in Wis.
Adm, Code subsection Ind 4513 (8) (a) all pressure-relief devices
shall be set to start to function at a pressure not 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 rupture members used in liew of, -

or in series with, a relief valve shall function at a pressure not to ex-
ceed the design working pressure of the vessel and the conditions of

application shall conform to the requiremients of the Wisconsin boiler

arid unfired pressure vessel code. _

(a) Rupture members installed ahea_d of relief valves need not be
larger, but shall not be smaller, than the relief valve inlet. (See Wis.
Adm. Code subsection Ind 4512 (1) (e).)

~ (8) MARKING OF RELIEF DEVICES. (a) All pressure-relief valves for -
* refrigerant-containing vessels shall be set and sealed by the manufac-

turer, Each relief valve shall be marked by theé manufacturer with the

data required in the Wisconsin boiler and unfired pressure vessel code.

(b) Bach rupture member for refrigefant.—cpntaining‘ pressure ves-

" gels shall be marked with the information required in the Wisconsin

boilér and unfired pressure vessel code,
" History: Cri Register, March, ‘196,3, Ng., 87, eff. 4-1-63.

Ind 45.14 Field tests. (1) GENERAL. Every refrigerant—éontaining , :

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

8, or in accordance with Wis. Adm: Code _subsect_ions' Ind 45.14 (1)

{(a)} and (b). : ‘ N
~ {a) Systemsg erected on the premises using group 1 refrigerant and

‘with copper tubing not exceeding %" O.D. with wall thickness as re-

quired by Wis. Adm. Code subsections Ind 45,09 (8) (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,

erected on the premises, shall be tested at a pressure not less than

1% times the pressure setting of the relief device..
' o ' Register, March, 1963, No. 87
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{(2) TEST MEDIUM, No '('n{yg'en or any combustible gag or combustible
mixture of gases shall be used within the system for testing.

TABLE 6.—MINXMUM REFRIGERA_N’I" LEAK FIELD -
' TEST PRESSURES i

_ .| Minimum field refrigerant
. o - : Chemieal leak test pressures, psig
Refrigerant name and number . formula
o o . ; o High side | Low side
Ammonda (T17) . _____. NH, . - 300 150
Butane (600)...___ Cat 1o . 95 . 50
Carbon dioxide (744 CO2 f 1500 1000
Dichlorodiffuoromethane (12) CCl:Fz - 235 © 140 ¢
Dichlorodifluoromethane 73,8 CCl:Fs
. 285 150

Ethylidens Fluorida- 26.29%, i - CH. sCHF » , . ’
Dichloroethylene E1130)--....---_____-_.~ _______ C:H :Cl: . 80 - a0
Dichloromethane (Methylene Chloride) (30)___ CH.:Cl s 30 30 <
Diehoromonoffuoromethane. (21) .. _______.__ CHCIL :F : 70 40

- Dichlorotetrafluoroethane (114)_.____ cacio—n- | GaCleFy 80 | - b0
Ethane (170) .. _._... e e “CaoHe 1200 700
“Eithyl Chloride (160) .o oo .CeHCl ) 60. . b0
Ethylene (1150} oo n CoHy 1600 1200
Taobutane (601) - oo o i (CH ) sCH 180 . . 7
Methyl chloride (40).. ... ___ . _.______._._ CH Q1 219 120 -
Methyl formate (611} oo . HBCOOCH 5 50 . b0
Monochlorodifluoromethane (22 . _ocon_. CHCIF; . 300 160
MonoeHorotrifluoromethane (18)._._____._.._| CCIFs . 68G* 685%
Propane (290) . ooea o oL .. | .CiHs 1. .800 .o 150 .
-Sulphur dioxide (T64)._ .o __ 80 170 1 - 86
Trichloromonofluoromethane (11)__ __ ... _____ CClsF ° 30 - - 30
Trichlorotrifluoroethane {1‘18) SRR U SR C2ClsFs 30 30

Notes: (1) For refrigerants not listed in table 6, the test pressure for
the- high pressure side shall be not less than the saturated vapor pressure
of the refrigerant at 150 F, The test pressure for the low pressure side shall
be not less than the gaturated vapor pressure of the refrigerant at 110 I
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 80 psig. - . . . L )

(2) When a compressor iz used as s booster to obialn a low pressure
and digcharges into the suction line of another system, the booster compres:
sor is considered a part of the low side, and values listed under the low
gide column in table 6 shall 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. -
(3) In field testing systems using non-positive displacement compresgors, -
" the entire system shall be considered for fleld test purposes as the low side

pressure. ) ‘ .
(&) The means used to build up the test pressure shall have either a
pr%ssgzrqdlimiting device or a pressure reducing device and & gauge on the
outlet side, o ) : . . .
“* Critical pressure is 561 psia at critical’ temperature of 83.9 F. (See

"note (1) above) .

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

" SIGNS—SAFETY MASKS—AND SPECIAL RULES
Ind 45.151 Signs, (1) Systems 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 4" 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, as specified above, with the name of

the refrigerant and. the letters “HP” or “LP”,

Register, March, 1963, No, 87 ‘ \
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(é) Fach refrigerating system shall be provided with a legi.ble
metal sign indicating thereon the kind of refrigerant in use. The.sgn
ghall be permanently attached to the compressor, or at the liquid
receiver or charging valve. If these locations are mot within sight of -
each other, such 2 sign sghall be attached at each location. - N
_(b) 'When the kind of refrigerant is changed as provided in Wis. -
Adm, Code subsection Ind 45.15 (7) (Substitution of Refrigerant)
there shall be a new sign, of the same type as specified in Wis. Adm,
Code subsection Ind 45,151 (1); indicating clearly that a substitution
ant as was stated in the original, ‘

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

~ has been made, and stating the same information for._t_he riew refriger-.

Ind 45.154 Charging and discharging refrigerants. (1) When refrig-
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 gide
when operating with said stop valve in the closed position. Ne service
container shall be left connected to a system except while charging
or withdrawing refrigerant.’ _ _ ' S

History; Cr, Reglstér, March, 1963, No. 81, eff, 4-1-63.

‘Ind 45.155 Refrigerénts withdrawn from refrigerating sys_te:ﬁs. Re-.

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

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

Ind 45.156 Containers used for refrigerants withdirawn from a re-
frigerating system, Containers used for refrigerants withdrawn from
a refrigerating system shall be carefully weighed each time they are’
used for this purposé, 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, Reglister, March, 1963, No. 87, eff. 4-1-63.

" Ind 45.157 Substifution of kind_ of refrigerant. Substitution of kind
of refrigerant in a system’ shall not he made without the permission
of the approving authority, the user, and the makers of the original .
equipment, and due observance of gafety requirements, including:

(a) The effects of the substituted. refrigerant on materials in the
system; . _ E . -

(b) 'i‘he possibility of overloading the liquid receiver which should
not be more than 80% full of liquid;. ‘ e

(¢} The lability of exceeding motor horsepower, design working

- pressure, or any.other element that would violate any of the provi-

 sions of this code; . .

(d) The proper size of refrigerant controls; - o
(e) .The effect on the operation and setting of safety devices; ‘
(f) The possible hazards created by mixture of the original and the.
substituted refrigerant; : r : : _ ' o
(z) Effect of the classification of the refrigerant as provided.in
this standard. h . )
History: Cr, Register, Margh, 1963, No, 87, eff: 4-1-63.
: Register, March, 1863, No. 87
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Ind 45,158 Refrlgerant stored in a machinery room. Refrzgerant ‘
stored in a machinery rdom shall be not more than 20% of the normal

refrigerant charged nor more than 300 pounds of the refrlgerant n
addition to the charge in the system and the refrlgerant stored in a
perimanently attached receiver, and then only in approved storage
contamers

Hlstory C'r Reg‘ister, Mareh 1963, No.- 87 eff 4-1-63.

Ind 45.159 Masks or helmets. (1) One mask or helmet ghall be pro-
vided at & location convenient to the machinery room when 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.
(2) Masks or helmets shall be a type acceptable to the industrial

commission for the refrigerant employed. 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,

(3} For each safety mask there shall be avallable a spare canister
or cartridge. Canisters and cartndges shall be renewed immediately
after having been used,

(4) Canisters and cartridges shall be marked mdehbly by the manu-

facturér with an expiration date and shall not be kept in use or used :

after that date.
Hlstory Cr, Reg‘lster, Ma.rch 1963, No. 87, eff, 4-1-63.

MAINTENANCE—-—RESPONSIBILITY
Ind . 45.16 Mamtenance AH refrlgeratmg systems shall be main-

- tained by the user in a clean condition, free from accumulations of
oily dirt, waste, and othel debms, and shall be kept readily accesmble o

at all tlmes .
Historys Cr, Reglster, March 1963 No. 87, eff 4~1—-63.

_ " Ind 45.17 Responsﬂnhty as to operatmn of the- system, (1) It shall
be the duty of the person in chargé of the premises on which 2 re- -
frigerating system containing more than 50 pounds of refrigerant is

_ ingtalled, to place a card conspmuously as near ag practicable to the

refmgerant compressor giving directions for the operation of the sys-
tem, including precautlons to be observed in case of a ‘breakdown or
leak as follows:
(a) Instruction for shuttlng down the system in case of emergency ;
(b) The name, address, and day and night telephone numbers for
obtaining services. )

History: Cr, Reglster Me,rch 1963 ‘No. 87, eff. 4-1-83,

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 to full scale reading either by compari- -

son with master gauges or by sétting the pomter as determlned by )
dead weight pressure gauge tester.

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

" Register, March, 1968, No, 87
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REGISTRATION

Ind 45.20 Registration. (1) Méchanical refrlgeratlon systems of the
following classifications shall be registered with the.industrial com-
ntission within a 60- day period following completion:

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

. gate capacity rated at or greater than 25 tons, 26 Kva, or 25 H.P,
(b)- Any system using-group 2 or group 3 refrigerants and having

an aggregate capa(:lty rated at or greater than 10 H.P., 10 tons, ot

10 Kva. .
- (2) Reglstratmn information shall be submitted on form SB-34 ob- -
tainable from the industrial commission, or'on an 8% x 11 facszmﬂe of

that form reproduced below. '
(3) Registration forms (SB-34) shall be completed according to the
instructions appearing on the form and shall be filed by the installing

- contractor in behalf of the owner.

SB-34 ‘ _
MECHANICAL REFRIGERATION : State of Wlsconsm
INSTALLATION REGISTRATION - Industrial Commission
_ Prepare in triplicate. - Industrial Safety ahd Buildings
. - Divigion .
‘Send omgmal to Industrial Commission, State
-Office. Building, Madigon. Send copy to owner,
. _ Keep one copy. POST it conspicuously. :
User or Owner : Location of Installation

_ Address of User or Owner
.Type of System

] Remote . ] Self—Contafned . i3 Direct Expansion
| Indlrect _ - {7 Other (Specn"y) :
- Use ' :
3 Air Condltlomng a Manu:facturmg or Storage M Recreational'
Description
© -~ .Capacity : ‘ ' : Refrlgerant

Tong_——.__ KVA . HP._____.. _
Installing Contractor L S ; -

Date Insta.llatlon Completed _'"

By (Slgnature) Title ]

Wisconsin Administrative Code, Chapter Ind 45 20 (Mechamcal Re-
frigeration) provides that:

-1, Mechanical Refrigeration Systems of the following cIassxﬁcatlon .
shall be registered with the Industrlal Commission w1th1n a 60- day-

period following completlon

(a) Any system using a Gfoup 1 refrigerant and having an aggre-.‘ :

gate capacity rated at, or greater than 25 tons, 25 KVA, or 25 HP.
(b) Any system using Group 2 or Group 3 refngerants and having
an aggregate capaclty rated at or greater than 10 HP 10 tons, or
10 KVA.
SER OTHER SIDE FOR REFRIGERANT CLASSIFICATION
History: Cr, Register, March, 1963 No. 87 ceff, 4-1-63.

Regxster March, 1968, No. 87
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DHSIGNATION OF EEFRIGERANTS

ASRE Standard -
- Refrigerant Designation

Che_milcal Name

Chemiecal Formula

Halocarbon

1 Methylene Chloride

Carbontetrachloride_________.___-:-_
Trichloromonofluoromethane
Dichlorodifluoromethane_ - ____.>2.___
Monochlorotriflioromethane____.____
Monobromotrifluoromethane
Carbontetrafluoride_ ... U
Chloroform. - e oo e oo
Dichloromonofluoromethane. . . _...._
Monochlorodifluoromethane. ..

Priflucromethane___

Monochloromonofluoromethane_ - _____._
Methylene fluoride_ . ___ .o
Methyl chloride _ . e~
Methyl fluoride

Methane__ e
Hexachloroethane. .. _worocnomnns
Pentachloromonofluorcethane ...
“Tetrachlorodifluoroethane_. __ .. coo..
Tetrachlorodifluorésthane
Trichlorotrifluoroethane
‘| Trichlorotrifiuoroethane .. .connoc
Dichlorotetrafluoroethane
Dichlorotetrafluoroethane
Dibromotetrafluorecethane .. ____..
Monochloropentafiuoroethane ____._. -
Hexafivorcethane . _______-._ . . .. _
Pentachloroethdne________ - . ____._....
Dichlorotrifluoroethane__ ... _____-.___.
Monochlorotetrafiuoroethane . __._ ...
Monochlorotetrafluoroethane.

Pentafinoroethane.,. - eooo oo
Monoehlorotrifluoroethane__.______.____.
Trichloroethane. oo oo .
Monochlorodifinoroethane__ . _.___.__.
Trifluoroethane . o o oee oo mccceme oo
Dichloroethané. .. oo
Difluoroethane. ..o oo
Ethyl ehloride. oo
Bthane. oo e m e e
Octafluoropropand_ . .ucw oo oo
Propane._ ..o i
Cyclic Organic
Compeunds : . : :
[0r 3 1 IR Dichlorohexafluorocyelobutane____ ...
(817 1 S Monochloroheptafluoroeyclobutane_ ...
[ 6123 K- J Octafiuorocyclobutane . oo oo o
Azeotropes ‘ ‘
BOO_ el Refrigérants 12/152a73.8/26,2 wt%* .o ..
(7100 Refrigerants 22/1273/25Wt% .. - o crocna
BOZ. e Refrigerants 22/115 48.8/51.2wWt% - —cueeo-
Migeellaneous Organic
Compounds -~
Hydrocarbons .

1 T Methane . - oo e i
170 e BEthane.. ..o oo v e tmemammmaa
290 e an Propane. . oo mecnmaiam e
GO0, e Bubane. o . oo i oo
601 e aea Isobutane. _.._____

{1150 _________________ Ethylene_ .. .o-- i
1290 e Propylene_ _......___ e ————
Ozygen Compounds : )
B i FEthyl ether. e e e ccmciccccia g ans
611 . i .- Methyl formate. .o e
Sulphur Compounds
65’0-_;_-;-_-__.__,._ P T T S i O

CH,
CClaCCls
CCl GGl
"CCI 2FCCL F
CCl3CCIF 2
CCl.FCCIF ¢
CCl1:CFg
CCIF sCCIF 2
CClL:FCF3
CBr¥ :CBrF s
CCIF .CF 3
CF;CF4
CHCI1 :CCl 3
CHC1:CF 3 -
CICIFCF
CHF :CCIF ¢
CHF:CF 3
‘CH sCICF 3
CIL3CCl 3

CH sCCIF 2
CH sCF 5

CH ;CHCl 2
CH CHF »
CH CH :Cl -
CHCH3
CF;CF CF 5
CHCH:CH 34

C4ClFs

| C«CIF 1

[

CCl:F o/CH :CHF 2
CHCIF 3/CClsF 2 -
CHCIF o/ CCIF :CF 3

CH{(CH 3) 1
CH :=CH '
CHsCH=CHa:

CH0C Hj-
HCOOCH g

Register; March, 1963, No. 87
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ASEE Btandard

* Refrigerant Designa@ion

‘Chernieal Name -

. Chemical Formulg

letrogen Compounds

Unsaturated Organic

. Gompuunds

" Methyl amme__'_._ .......... e
Bthyl amine. _.ovoue . e temeeeen

chh[orodiﬂuoroethylene e ——
" Monochlorotrifiuoroethylene. ..o ... _.
Tetrafluoroethylene. ..o . .o __._.
Trichloroethylene.... ... .o w o o ____,
Dichloroethylene, ... _._._.___ P
Vinylidens fluoride. . . __ ... _________
Vinyl chloride. ... ___.________ e
Vinyl fluoride. ... _____ . _____
Ethylene. man oo e

CH :NH:
C:HNH

CHCl=CHCL
CH3;=CF3

CH :=CHCI
CH z=CHF
CH:;=CH3,
CH;CH=CHq

Propylene. ___.___.______ i "

*Carrier Corp, Document 2-D-127, p. 1.
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80 WISCONSIN ADMINISTRATIVE CODE

FABLE 7.—~LENGTH OF DISCHARGE PIPING FOR RELIER VALVES
OR RUPTURE MEMEERS OF VARIOUS DISCHARGH CAPACITIES

- Discharge capacity in 1b. of air per min. (C)
Equiv. length of ' Standard wall iron pipe sizes, in. . :
. discharge pipe, ft. | —— - - — e =
- AR RN
RELIEF DEVICE SET AT 25 PSIA (P}
0.81 1.8 2.9 5.9 8.7 16.3 . £25.3 43.8
0.67 1.4 2.4 4.9 7.2 13.3 20.9 35.8
0.58 1.2 2.1 4.2 6.2 11.5 18.0 30.9
0.471 0.95 1.7 3.4 5.0 9.4 14.6 26.3
0.41 | 0.8 1.5 2.9 4.4 8.1 12.6 21.8
0.33 0.67 1.2 2.4 3.6 6.6 10.5 17.9
. RELIEF DEVICE SET AT 50 PSIA (P4}
1.6 3.8 5.9 11,8 17.4 32.6 60.6 87.6
1.8 2.7 4.9 9.7 14,8 26.6 41.8 | 71.B
1.2 2,8 4.2 8.4 | 12.8 23.0 36.0 61.7
0.94 1.9 3.6 6.9 10.0 18.7 | 29.2 50.6
0.81 1.6 2.9 5.9 8.7 16.3 25.8 43.7
0.66 1.3 2.8 4.9 7.1 13.3 21.0 85.7
RELIEF DEVICE SET AT 76 PSIA (Py .
B0 e o 2.4 4.9 ‘8.9 17.9 26.1 48. 75.9 | 181.5
L £ T 2.0 4.1 7.8 | 14.6 21.4 39.8 62.6 | 107.0
100 e 1.9 3.5 6.4 12.6 | - 18,6 | 384.4 54.0 92.6
b 101 T 1.4 2.8 5,2 10:8 15.0 | 28.0 43.8 75.9
200 e e 1.2 F 2,6 4,41 . 8.9 13.1 24.4 37.9 65.6
800 e 0.2 | 2.0 3.71 - 7.3 10.7 19.9 81.6 58.6
. RELIEF DEVICE SET AT 100 PSIA (Bi)
B0 e 3.2. 6.6 11.9 ] 23.8] 34.8 65.0 | 101.2 | 175.2
£ T, 2.7 5.4 9.9 19.4 28.6 i . 563.0 83.6 | 143.0
100 e 2.8 4.8 8.5 16.8 { 24.6.F 45.9 72.0 1 123.6
2511 1.9 3.8 6.9 13.7 20.0 37.4 58.4 | 101.2
200 e e 1.6 3.3 5.9 11.9 17.5 82.56 | .60.6 87.6
800 __o11T0C 1.8 | 2.7 49| ol 142 25| 42.0] 714
- RELIEF. DEVICE SET AT 150 PSIA (Py) -
] S S 4.9 9.9 17.9 35.7 62.3 97.6 | 161.8 | 262.8
L7 { - TP 4.0 8.1 14.6 29.2 42.9 79.56 | 125.4 | 214.5
b 0L 3.5 6.9 12.7 26.2 36.9 68.9 | 108.0 | 185.4
[ L1 O P 2.8 5.7 | 10.4 20.6 30.0 66.1 87.6 1 151.8
200 oo - 2.4 4.9 © 8.9 17.8 6.2 48.7 75.9 { 131.4
B00_ i 1.9 4.0 T.4 14.6 | 21.1 89.7 63.0 | 107.1
. RELIEF DEVICE SET AT 200 PSIA (Py)
6.6 13.2 23.8 47.6 69.7 1°180.0 | 202.4 | 850.4
5.3 10.8 | 19.4 38.9 57.2 | 106.0 | 167.2 | 286.0
4,6, 9.2 16.9 33.6 48.2°| 91.8 | 144.0 | 247.2
3.8 7.6 13.8 27.4 40.0 | 74.8 |-116.8 | 202.4
. 8.2 6.5 | 11.8 23.8 84.9 64.9 | 101.2 | 176.2
: 2.6 5.8 9.8 19,4 28.4 52,9 84.0 | 142.8
: . RELIEF DEVICE SET AT 250 PSIA (Py . -
B0 e 8.1 16.6 29.8 59,6 87.1 | 162.5 | 253.0 | 487.0
L £ TP 6.7 i18.5 24.3 48,6 71.5 [ 182.5 | 209.0 | 857.b
100 i 5.8 11.6 21.2 42,0 61.6 | 114.8 | 180.0 | 809.0
150 e 4.7 9.5 17.3 34,8 50.0 93.5 | 146.0 | 253.0
b 1 4.1 8.2 |- 14.8 29.7 43 .9 81.2 | 126.5 | 219.0
800 e 3.3 6.7 |- 12.3 24.8 35.5 66.2 | 105.0 | 178.5
B RELIEF DEVICE SET AT 300 PSIA (P3) :
511 DI 9.7 19.8 85.7 71.4 104,56 | 195,0 | 303.6 | 525.6
L S S 7.9 16.2 29.1 5H8.3 85.8 | 159.,0 | 250.8 | 429.0
100 e 6.9 13.9 | 25.4 50.4 73.9 | 187.7 | 216.0 | 370.8
160 e mmm e 5.6 i1.3 20.7 41.1 60.0 | 112.2 | 176.2 | 803.6
200, e 4.9 9.8 17.8 85.6 | 52.4 o7.4 | 151.8 | 262.8
800, e 3.9 7.9 14, 29.1 42.6 79.4 | 126.0 | 214.2

_History: Cr. Register, March, 1963, No. 87, eff, 4_-‘—1—,63.
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