| Wisconsin
~ Administrative Code

'DEPARTMENT OF INDUSTRY,
LABOR AND HUMAN RELATIONS

_ Chapter ILHR 45
MECHANICAL REFRIGERATION

DEPARTMENT OF INDUSTRY,
LABOR AND HUMAN RELATIONS

-2011 East Washington Ave.
Madison, Wisconsin 53702
608-266-3151







INTRODUCTION
Purpbse and Siructure

The Legislature, by s. 35.93 and ch. 227, Stats., directed the publica-
tion of the rules of administrative agencies having rule-making authority
in a loose-leaf, continual revision system known as the Wisconsin Admin-
~ istrative Code. The Code is kept current by means of new and replace-

ment pages. The pages are issued monthly, together with notices of hear-
ings, notices of proposed rules, emergency rules, instructions for
insertion of new material, and other information relating to administra-
tive rules. This service is called the Wisconsin Administrative Register,
and comes to the subscriber after the 10th and the 25th of each month.
Code pages are issued to subscribers only with the end of the month Reg-
ister. The editing and publishing of the Register and Code is done by the
Revisor of Statutes Bureau, Suite 702, 30 W. Mifflin St., Madison, Wis-
consin, 53703. (608-266-7275). :

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 Historical
Society; to the Legislative Reference Bureau and to the State Law Li-
brary, and to certain designated public libraries throughout the state,

. _The sale and distribution of the Register, Code and of its parts is han-
dled by Department of Administration, Document Sales and Distribu-
‘tion, P.0. Box 7840, Madison, Wisconsin 58707. (608-266-3358)

Table of Contents

Each code with more than one chapter will have a table of chapters.
After the title of each chapter will be the page numbers on which the
chapter begins. Each chapter will have a table of sections. When a chap-
ter has more than 10 sections and is over 10 pages in length the page
- number which that particular section begins on will be inserted after the
. title of the section. ‘ -

History Notes

- Each page of the code as it was originally filed and printed pursuant to
the 1955 legislation, is dated “1-2-56". A rule which is revised or created
- subsequent to the original printing date is followed by a history note
indicating the date and number of the Register in which it was published
and the date on which the revision or ereation of the rule became effec-
tive. 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. Some common abbreviations used in the history notes are:
cr. - created, am. - amend, r. - repeal, recr, - recreate, renum. - renumber,
eff. - effective and emerg. - emergency. '

In some instances an entire chapter has been repealed and recreated or
renumbered subsequent to the original printing date. When this occurs a
history note has been placed at the beginning of the chapter after the
table of sections to contain this information. A separate history note ap-
pgarg_after each section indicating the date when the revision became
effective.

Index

The index for the complete Wisconsin Administrative Code will be
found in the last volume. It will be recompiled, reprinted and distributed
at least annually., Some codes have a separate index prepared by the
agency involved. See the Building and Heating Code (chs. ILHR 50-64)
for an example. ' _ o :
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- Noie: Chapter Ind 45 as it existed on September 30, 1983 was ‘repealed and a new chapter
ILHR 45 was created effective October 1, 1983.

ILHR 45.0i Séope. The provisions of this chapter are intended to pro-

* vide for the safe design, construction, installation, operation and inspec<

tion of every refrigerating system employing a fluid which normally is
vaporized and liquefied in its refrigerating cycle, when employed under
the occupancy classifications listed in s. ILHR 45.15..The provisions of
this chapter do not apply to the use of water or air as a refrigerant, nor to
gas bulk storage tanks that are not permanently connected to a refriger-
ating system, nor to refrigerating systems installed on railroad cars, mo-

- tor vehicles, motor drawn vehicles or on shipboard.

History: Cr. Register, September, 1983, No. 333, off. 10-1-83,

ILHR 45.02 Purpose, This chapter establishes minimum safeguards to
life, health and property; defines certain practices which are inconsistent
with safety; and presecribes standards of safety which will properly infla-
ence future progress and developments in refrigerating systems. :

History: Cr. Register, September, 1988, No. 333, ef. 10-1-83,

ILHR 45.03 Application, (1) SYSTEMS COVERED. This chapter shall ap-
ply to refrigerating systems installed after its effective date and to modi-
fications to existing systems.

(2)~LISTE‘D EQUIPMENT. Equipment listed by an aﬁprbved nationally

recognized testing laboratory is deemed to meet the design, manufacture

and factory. test requirements of this chapter, for the refrigerant or

‘refrigerants for which such equipment is designed. Listed refrigerating
. systems are not required to be field tested to comply withs. ILHR 45.24.

History: Cr, Register, September, 1983, No. 338, off, 10-1-83.

ILHR 45,04 Saving and severable clauses, History: Cr. Register, September, 1983, No, 333,
eff, 10-1-83; r, under &, 13.93 (2m) (b) 16, Stats., ister, S{_aptember, 1990, No. 417, .

ILHR 45.05 Definitions. For the purpose of this chapter, the followiné
definitions shall apply. o e
Register, September, 1990, No.-417




.. WISCONSIN ADMINISTRATIVE CODE
ILHR 45 - ' N

~ (1) “Absorber or adsorber” means that part of the low side of an ab-
“sorption system used for absorbing or adsorbing vapor refrigerantf

. (2) “Absorption or adsorption system” means a refrigerating system
i1:1 whg:h the gas evolved in the evaporator is taken up by an absorber or
adsorber. ‘ .

(8) “Approved” means acceptable to the department.

(4). “Approved.nationally recognized testing laboratory’ means one
acceptable to the department, that provides uniform testing and exami-
nation procedures and standards for meeting the design, manufacture
and factory test requirements of this chapter, is properly organized,
equipped and qualified for testing, and has a follow-up inspection service
of the current production of the listed products.

' (5) “Brazed joint” means a gas-tight joint obtained by the joining of

metal parts with alloys which melt at temperatures higher than 800° F.,

but less than the melting temperatures of the joined parts.
(6) “Brine”” means any liquid, used for the transmission of heat with-

]

] %ut a change in its state, having no flash point or a flash point above 150°

(7) “Companion or block valves” means pairs of mating stop iralves,

valving off sections of systems and arranged so that these sections may

be joined before opening these valves or separated-after closing them.

; (8) “Compressor”’ means a specific machine; with: or without accesso-
ries, for compressing a given refrigerant vapor.

' (9) “Compressor unit” means a compressor with its prime mover.

(10) “Condenser” means that part of the system designed to liquefy
refrigerant vapor by removal of heat. i

(11) “Condenser coil”’ means a condenser constructed of pipe or tubing
other than a shell and tube or shell and coil type. -

(12) “Condensing unit” means a specific refrigerating machine combi-
nation for a given refrigerant, consisting of one or more power-driven
compressors, condensers, liquid receivers, and the regularly furnished
accessories. . B : y

(13) “Container’” means a cylinder for the transportation of
;‘efrigerant. Co

(14) ““Critical pressure, critical temperature and critical volume”
means the terms given to the state points of a substance at which liquid
and vapor have identical properties. Above the critical pressure or criti-
cal te;:lnperature there is no line of demarcation between liquid and gase-
ous phases. ‘ : . : s

(15) “Department” means the department of industry, labor and
human relations. - . . : )

(16) “Department store” means the entire space occupied by one ten-
ant or more than one tenant in an individual store where more than 100
persons commonly assemble on other than the street-level floor for the
purpose of buying personal wearables and other merchandise.

Register, September, 1990, No. 417,
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- {17) “Design pressure’ ’ means the maximum allowable working pres-
B | ,

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

(18) “Duect’’ means a tube or conduit used for conveying or encasing
‘purposes as specifically defined as follows: )

(a) “Air duct” means 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” means a:_tube or condutt used for encasing pipe.’

(e) “Wire duct” means a tube or conduit used for encasing either mov-
ing or stationary wire, rope or similar materlals

(19) “Entrance” means a confined passageway immediately adJacent
to the door through which people enter a building,. » )

. (20) “Evaporator’’ means that part of the system designed to vaporlze

. liquid refrigerant. to produce a refrigeration effect,

(21) “Evaporator coil”’ means an evaporator constructed of pipe or

| tubing other than a shell and tube or sheil and coil type.

(22) “Exit” means a confined passageway immediately ad;acent to the
door through which people leave a building,

{23) “Field test” means a test performed in the field to prove system
tightness.

(24) “Fusible plug” means a device having a predetermmed tempera-
ture-fusible member for the relief of pressure.

(25) “Generator” means a dev1ce equipped with a means of heatlng
used in an absorption system to drive refrigerant out of solution.

(26) “Hallway"’ means a corrldor for the passage of people,

(27) “High side’’ means the parts of a refngeratmg system sub]ected
to condenser pressure. ‘

1

(28) “Humanly occupled space’’ means a space norrnally frequented or

" oceupied by people but excluding machinery rooms and walk-in coolers

used primarily for refrigerated storage.

(29) “Internal gross volume” means the volume as determmed from
internal dimensions of the contamer with no allowance for volume of in-
ternal parts.

(30) “Limited charge system” meansa system in whleh with the com-
pressor idle, the internal volume and total refrigerant charge are such
that the design pressure will not be exceeded by complete evaporation of
the refrigerant charge. .

(31) “Listed” means equlpment that has been tested and is identified
as acceptable by an approved nationally recognized testing laboratory.

“(82) “Liquid receiver”’ means a vessel permanently connected to a sys-
tem by inlet and outlet pipes for storage of a liquid refrigerant. -

(33) “Lobby” means a waiting room or large hallway semng asa wait-
ing room,
Register, September. 1990, No. 417
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(34) “Low side” means the parts of a refrigerating system subjected to
evaporator pressure, .. o oL

T (35')' “Machinery” means the refrigerating equipment forming a part
-+ of the refrigerating system including, but not limited to, any or all of the

following: compressor, condenser, generator, absorber or adsorber, liquid

receiver, connecting piping, or evaporator.

(36) ‘“Machinery room’’ means a room in which a refrigerating system
is permanently installed and operated but not including evaporators lo-
cated in a cold storage room, refrigerator box, air cooled space or other

enclosed space. Closets solely contained within, and opening only into, a
room shall not be considered machinery rooms but shall be considered a
part of thé machinery room in which they are contained or info which-
~ they open. The space in which a self-contained system islocated isnot a
machinery room, ' _

(87) “Machinery room, class T" méans a machinery room with specific
:estric_tions and requirements. [See s. ILHR 45.23 (12) (e)]

(38) “Manufacturer’’ means the company or organization which evi-
dences its responsibility by affixing its name or nationally registered
trademark or trade name to the refrigeration equipment concerned.

: '(39) “Mechanical joint’”’ means a gas-tight joint, obtained by the join-

ing of metal parts through a posttive-holding mechanieal construction.:

' (:10).“Nonpositive displacement compressor’’ means a compressor in
which increase in vapor pressure is attained without changing the inter-
nal volume of the compression chamber.

' '(41) “Piﬁing” means the pipe or tube mains for interconnecting the
various parts of a refrigerating system. Piping includes, but is not limited

to, pipe, flanges, bolting, gaskets, valves, fittings, the pressure containing

parts of other components such as expansion joints, strainers, and de-
vices which serve such purposes as mixing, separating, muffling, snub-

" bing, distributing, metering or controlling flow, pipe supporting fixtures

and structural attachments. - :

(42) ““Positive displacement compi'essor" ;ileails a4 compressor in
which increase in pressure is attained by changing the internal volume of
the compression chamber. : : :

1(43) “Prelﬁises" means the bﬁildings and that parf of thel'grounds of

| one property, where an installation would affect the safety of those bt_1ild-

ings or adjacent property, and the occupants thereof. o
(44) “Pressure-imposing elemerit’’ means any device or portion of the

equipment used for the purpose of increasing the refrigerant vapor

pressure. .

1 L

~(45) “Pressure-limiting device” means a pfgassure—responsive r_n'e'cha-
nism designed to automatically stop the operation of the pressure-impos-
ing element at a predetermined pressure. . ~ .

(46) “Pressure-relief device’”” means a pressure-actuated valve or rup-
ture member designed to automatically relieve excessive pressure. :

Register, September, 1990, No. 417
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(47) “Pressure-relief valve’ means a pressuré-actuated valve held
closed by a spring or other means and designed to automatically relieve
pressure in excess of its setting. '

(48) “Pressure vessel” means any refrigerant-containing réceptacle of

" a refrigerating system other than evaporators, evaporator coils, com-

pressors, condenser coils, controls, headers, pumps and piping. Each sep-
arate evaporator section containing less than 1/2 cubic foot of refrigerant
volume is not considered a pressure vessel. : .

(49) “Psia’’ means pounds per square inch absolute.
(b0) “Psig’ means pounds per square inch gauge.

(51) “Refrigerant” means a substance used to produce refrigeration by
its expansion or vaporization. .

(52) “Refrigerating system’ means a combination of intefconnected

~ refrigerant-containing parts constituting one closed refrigerant circuit in

which a refrigerant is circulated for the purpose of extracting heat.
(68) “Rupture member’’ means a device that will rupture at a prede-~

- termined pressure.

(54) “Saturétion pressure”’ means the pressure of a refrigerant' ét
which there is stable coexistence of the vapor and liquid or the vapor and

solid phase.

(55) “Sealed absorption system” means a unit system for Group 2
refrigerants only in which all refrigerant-containing parts are made per-

‘manently tight by welding or brazing against refrigerant loss,

(56) ““Secondhand pressure vessel” mieans & pressure vessel that has
changed location subsequent to the original installation.

(567) “Self-contained system’’ means a complete factory-made and fac-
tory-tested system in a suitable frame or enclosure which is fabricated
and shipped in one or more sections and in which no refrigerant-contain-
ing1 parts are connected in the field other than by ecompanion or block
valves, - - : ‘ :

(58) *“Soldered joint” means a gas-tight joint obtained by the joining
of metal parts with metallic mixtures or alloys which melt at tempera-
tures between 400° F, and 800° F. '

(59) “Stop valve” means a device to shut off the flow of refrigerant.

{60) “Supervised alarm’’ means an alarm so arranged that upon any
malfuni:tion in the system an audible trouble signal will be actuated
instantly, '

(61) “Tenant’ means a person, firm, or corporation possessed with the
legal right to cccupy premises.

(62) “Ultimate strength” means the highest stress level which the
component can tolerate without rupture, :

(63) “Unprotected tubing” means tubing which is not protected by
enclosure or suitable location so that it is exposed to crushing, abrasion,
puneture or similar mechanical damage under installed conditions.

: R.egister, September, 1990, No. 417
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- (64) “Unit system’ meansa self-contained system which has been as-
sembled and tested prior to its installation and which isinstalled without
connecting any refrigerant-containing parts. A unit system may include

factory-assembled companion or block valves, "

(65) “Welded joint” means a gas-tight joint, obtained by the joiniﬁg of
metal parts in th_e plastic or molten state. - . . .

History: Cr. Register, September, 1983, No. 333, ff. 10-1-83; am. (56), Register, Septem-
ber, 1990, No. 417, eff. 10-1-90. T -

ILHR 45.06 Adoption of standards. (1) CONSENT TO INCORPORATE. Pur-
suant to s. 227.21, Stats., the attorney general and the revisor of statutes
have consented to the incorporation by reference of the following
standards: . : i o

(a) American National Standards Institute, Inc., 1430 Broadway,
New York, NY. 10018, Refrigeration Piping, ANSI B31.5-1974 with
B31.5a-1978 addenda. . . o

- (b)’ American Society for Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103, Specification for Seamless Copper Water, Tube,
ASTM B88-80; and Specification for Seamless Copper Tube for Air Con-
ditioning and Refrigeration Field Service, ASTM B280-80.

“(2) INTERIM AMENDMENTS. Interim amendments of the _standsrds
listed int sub. (1) will have no effect in the state until such time as this
section is correspondingly revised to reflect those changes. T

* (3) AVAILABILITY OF STANDARDS. The standards may be obtained at a
nominal cost by writing to the respective addresses listed in sub. (1).

_(4) FILING OF STANDARDS. Copies of the standards in reference are on

file inthe offices of the department, the secretary of state and the revisor

of statutes. :
“History: Cr; Register, September, 1983, No. 333, eff. 10-1-83; correction in (1) (intro.)

- made un er 5. 13.93 {2m) (b} 7, Stats., Register, September, 1890, No. 417, ;

s 'I'LHR 43.(}7 Installation registration. (1) CLASSIFICAT_IONS. The install-
ing contractor shall register with the department the installation of new,
used or additional mechanical refrigeration systems of the following

- classifications: .. - ‘

.

(a) Any system or unit system usiné a Group 1 refrig_eranﬁ and having
a capacity rated at or greater than 50 horsepower, 50 tons or 50,000 volt-
amperes, ) - S i : :

{b) Any system or unit system using a Group 2 or Group 3 refrigerant
and having a capacity rated at or greater than 10 horsepower, 10 tons or
16,000 volt-amperes. : S

(2): ForMS.. Registration information shall be submitted on form
DILHR SB-34 obtainable from the department. . - .

Note: See Appendix for further information.

(3) SUBMITTAL. The registration form shall be submitted to the de-
partment before the system is placed in operation. :

- Note: The purpose of the registration is so that inspections can be made as specified iz s.
ILHR 45.08 (2). . .- . : i - S
" Register, September, 1990, No. 417

o
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(4) CERTIFICATE OF OPERATION. (a) The owner or user of a mechanical

" refrigeration system which requires periodic inspections under s, ILHR

45.08 (3) shall be responsible to obtain and maintain a valid certificate of

~~ operation.

(b) After each periodic inspection a certificate of operation shall be
issued by the department upon determination that the system meets the

 applicable requirements of this chapter. The department shall issue a

certificate of operation within 15 business days of that determination.

(¢) The certificate of operation shall indicate the maximum allowable
working pressure permitted under the requirements of this chapter.

(d) The certificate of operation shall be valid until the next required

_ periodic inspection as specified in s, ILHR 45.08 (3).

(5) REACTIVATION. The owner or user shall notify the department
before reactivating a mechanical refrigeration system at any time after

the certificate of operation hag expired.

History: Cr. Register, Septernber, 1983, No. 333, eff, 10-1-83; am. {4) (b}, Register, April,
1985, No. 352, eff. 5-1-85; am. (1) (), Register, September, 1990, No. 417, eff. 10-1-90.

ILHR 45.08 Inspections. (1) GENERAL REQUIREMENTS. The authorized
inspectors of the department, upon presenting appropriate credentials to
the owner, operator or agent in charge, may: :

(a) Enter without delay and at reasonable times any factory, plant,
establishment, construction site or other area, workplace or environment
where work is performed by an employe of an employer; and

(b) Ihspeqt and investigate during regular working hours and at other
reasonable times, and within reasonable limits and in a reasonable man-
ner, any place of employment and all pertinent conditions, structures,
machines, apparatus, devices, equipment and materials therein, and to
question privately any employer, owner, operator, agent or employe.

Nofe: The debartment po]ic} is not to give advanée notice, but in the scheduling and m the
act of inspecting it may not always be possible to avoid advance notice, but otherwise these
rules will be diligently observed. :

'(2) INSTALLATION INSPECTION. (a) Méchanical refrigeration systems
which require registration under s. ILHR 45.07 (1) shall be ingpected by
the department before the system is placed in opgara_tion, o '

(b) Refrigerant piping and welded joints erected on the premises for
systems using a Group 2 or Group 3 refrigerant shall be inspected by the
department prior to being covered or enclosed. .

(3) PERIODIC INSPECTIONS. (a) Any mechanical refrigeration system or
unit system using a Group 1 refrigerant and having a capacity rated at or
greater than 50 horsepower, 50 tons or 50,000 volt-amperes shall be sub-
ject to inspection by the department at least once every 36 months.

+ (b) Any mechanical refrigeration system or unit system using a Group
2 or Group 3 refrigerant and having a capacity rated at or greater than 10

horsepower, 10 tons or 10,000 volt-amperes shall be subjeet to inspection
by the department at least once every 12 months.

History: Cr. Register, September, 1983, No. 338, eff. 10—1-83; renum. (é) to be (3) (b), cr.
(3) (a), Register, September, 1990, No. 417, eff. 10-1-90.

Register, September, 1990, No. 417
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- ILHR 45.09 Implementation of rules. Failure on the part of a superin-
tendent, foreman, boss, or other person having control of any place of
employment, employe or operation, to carry out any rule preseribed in
this chapter is violation of the rule by the employer., '

" History: Cr. Register, September, 1983, No, 333, eff. 10-1-83.

ILHR 45.10 Fees. Fees for the certificate of operation, inspections aind
petitions for variance shall be submitted as specified in ch. Ind 69.

History: Cr. Register, September, 1988, No. 833, eff. 10-1-83; am. Register, September,
1990, No. 417, eff. 10-1-90, . :

ILHR 45.11 Enforcement. The provisions of this chapter shall be en-

forced by the department.
History: Cr. Register, September, 1983, No. 333, eff. 10-1-83,

- ILHR 45.12 Appeals, Any person affected by any local order which isin

corflict with a rule of the department may petition the department for a
hearing on the grounds that the local order is unreasonable or in conflict
with the rule of the department or both. : B

Note: Section 101.01 (1) (f), Stats., defines “local order”” as any ordinance, order, rule or

determination of any common council, board of aldermen, board of trustees or the village

board, of any village or city, or the board of health of any municipality, or an order or direc-
tion gf éany official of such municipality, upon any matter over which the department has
jurisdiction.

_ History: Cr. Register, September, 1983, No. 333, eff, 10-1-83.

ILHR 45.13 Petition for variance. (1) PROCEDURE. The department
shall consider and may grant a variance to an administrative rule upon

-receipt of a fee and a completed petition for variance form from the

owner, provided an equivalency is established in the petition for variance
which meets the intent of the rule being petitioned. The department may
impose specific conditions in a petition for variance to promote the pro-
tection of the health, safety or welfare of the employes or the public.
Violation of those conditions under which the petition is granted consti-
tutes a violation of this chapter.

(2) PETITION PROCESSING TIME, Except for priority petitions, the de-
partment shall review and make a determination on a petition for vari-

- ance within 30 business days of receipt of all calculations, documents and

fees required to complete the review. The department shall process prior~

_ ity petitions within 10 business days.

Note: Copies of the petition for variance {form SB-8) are available from the Division of -

Safety and Buildings, P.0. Box 7969, Madison, Wisconsin 53707,

History: Cr, Register, September, 1983, No. 3-'33,' eff. 10-1-83; am. Register, September,
é_g&i. No. 345, efi. 10-1-84; renum. to be (1) and cr. (2), Register, April, 1985, No. 352, eff, 5-1-

ILHR 45.14 f'eﬁatties. Penalties for vidlation shall be assessed in ac-~
cordance with s. 101.02, Stats. :

Noie #£: Section 101.02 (13) (a), Stats., indicates penalties will be assessed against any
employer, employe, owner or other person who fails or refuses to perform any duty lawfully
enjoined, within the time prescribed by the department, for which no penalty has been specifi-
cally provided, or who fails, neglects or refuses to comply with any lawful order made by the
department, or any judgment or decree made by any court in connection with ss. 101.01 to
101,25, Stats. For each such violation, failure or refusal, such employe, owner or other person
mu.;.lt forli:lt and pay into the state treasury a sum not less than $10 ror more than $100 for
each violation, : . .

- Register, September, 1990, No, 417




e

DEPT. OF INDUSTRY, LABOR & HUMAN RELA%‘L%ILS 9

- Note #2: Section 101.02 (12), Stats.; indicates that every day during which any person,
persons, corporation or any officer, agent or employe thereof, fails to observe and comply with
an order of the dep_artment will constitute & separate and distinct violation of such order.

History: Cr. Register, September, 1983, No. 333, eff. 10-1-83..

ILHR 45.15 Occupancy cla_ssiﬁcatio-ﬁ. (1) GOVERNED LOCATIONS. Loca-
tions governed by this chapter in which refrigerating systems may be
placed are grouped by occupancy as follows:

(a) Institutional occupancy, as used in this chapter, shall apply to that
portion of the premises 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, but not
limited to, hospitals, nursing homes, asylums, sanitariums, police sta-

" tions, jails, courthouses with cells, and similar occupancies,

(b) Public assembly occupancy, as used in this chapter, shall.apﬁiy to
that portion of the premises in which persons congregate for civie, politi-
cal, educational, religious, social, or recreational purposes, including, but

 not limited to, armories, assembly rooms, auditoriums, ballrooms, bath

houses, bus terminals, broadcasting studios, churches, colleges, court-
houses without cells, dance halls, department stores, exhibition halls,
fraternity halls, libraries, lodge rooms, mortuary chapels, museums, pas-
senger depots, schools, skating rinks, subway stations, theaters, enclosed
portions of arenas, race tracks and stadiums, and similar occupancies.

(c) Residential occupancy, as ﬁse’d in this chapter, shall apply to that
portion of the premises in which sleeping accommodations are provided,

_ including but not limited to, clubhouses, convents, dormitories, hotels,
" lodging houses, multiple story apartments, residences, studios, tene- -

ments, and similar occupancies. ;

(d) Commercial occupancy, as used in this chapter, shall apply to that
portion of the premises used for the transaction of businéss; for the ren-
dering of professional services; for the supplying of food, drink, of other
bodily needs and comforts; for manufacturing purposes or for the per-

_ formance of work or labor except as included under par. (e), including,

but not limited to, bake shops, fur storage, laboratories, loft buildings,
markets, office buildings, professional buildings, restaurants, stores other

than department stores, and similar oceupancies.

(e} Industrial occupancy, as used in this chapter, shall apply to an en-
tire building or premises or to that portion of a building used for manu-
facturing, processing, or storage of materials or products, including, but
not limited to, chemieal, food, candy and ice cream factories, ice-making
plants, meat packing plants, refineries, perishable food warehouses and
similar occupancies. In an industrial occupancy, when the number of per-
sons in a refrigerated 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 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. g o

Note: The above does not prohibit openings for the passage of products from one refriger-
ated space to another refrigerated space.
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(f) Mixed occupancy, as used in this chapter, shall apply to a building
occupied or used for different purposes in different parts. When the occu-
pancies are cuf 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 portion of the building or
premises. When the occupancies are not so separated, the occupancy

19 WISCONSIN ADMINISTRATIVE CODE'.

~ carrying the more stringent requirements shall govern.

Note: For example, the cold storage spaces in retail frozen food lockers, hotels, and depart; '

ment stores might be classified under industrial occupancy, whereas other portions of the
building would be classified under other oéeupancies.

(2) ADJACENT LOCATIONS. Refrigerating equipment, other than piping,
installed in locations adjacent to areas specified in sub. (1) and located
outside of, but less than 20 feet from any building opening, shall be gov-
erned by the occupancy classification of the building. Refrigerating

“equipment installed in a nonadjacent location, such as equipment in a
- separate building located 20 feet or moré from an opening in any other

building, shall be governed by the provisions of sub. (1).
History: Cr. Register, Septeraber, 1983, No. 838, eff, 10-1-83. .

_ILHR 45.16 Refrigerating system classification. Refrigerating systems
shall be classified by the method employed for extracting heat as follows:

(1) DIRECT SYSTEM. Direct systerﬁ is one in which the evaporator isin

direct contact with the material or space refrigerated or is located in air-

circulating passages communicating with such spaces.

(2) DOUBLE DIRECT SYSTEM. Double direct system is one in which an
evaporative refrigerant is used in a secondary circuit to condense or cool
a refrigerant in a primary circuit, For the purpose of this chapter, each
system enclosing a separate body of an evaporative refrigerant shall be

. considered as a separate direct system.

(3) INDIRECT SYSTEM. Indirect system is one in which a brine 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 application shall be ag given in the following
paragraphs: ‘ -

(a) Indirect open-spray system is one in which a brine cooled by an
evaporator located in an enclosure external to a cooling chamber is cireu-
Iated to such cooling chamber, and is sprayed therein.

(b) Indirect closed-surface systein is one in which a brine cooled by an
evaporator Jocated in an enclosure externa) to a cooling chamber, is cir-
cplat_etd to and through such a cooling chamber in pipes or other closed
cireuits, : : -

(e) Indirect vented closed-surface system is one in which a brine 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. . A .

(d) Double indirect vented open-spray system is one in which a brine
cooled by an evaporator located in a vented enclosure, i$ circulated
through a closed circuit to a second enclosure where it cools another sup-
ply of a brine and this liguid in turn is circulated to a cooling chamber

[

Register, September, 1990, No. 417




(" ' DEPT. OF INDUSTRY, LABOR & HUMAN RELA’II‘EI(I)ﬂg 11

e e i G ]

Noie: 'I‘he different types of refrigerating systems are illustrated in Figure 45.16.
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History: Cr. Register, September, 1983, No. 333, eff, 10-1-83.
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ILHR 45.17 Refngerant classification, (D GENERAL. Refrigerants shall
be classified by their tox1c1ty or flammability and are d1v1ded 1nto groups
as specified in Table 45,17.

Table 45.17
REFRIGERANT GROUPS
: - Name o
Refrigerant Chemical Formula
: Group 1
R-11 Trichlorofluoromethane ........... Peiseaas vesisaen.  CCLP
R-12 Dichlorodiffuoromethane . ......... P fiees CCLF,
R-13 Chlorotrifluoromethane ....\vuuu. vesessisssrsssnane  GCIFy
R-13B1 Bromotrifluoromethane ...... tredesisereshibrionnen "~ CBrF,
R-14 Tetrafluoromethane.......veivees e R o
R-21 Dichlorofluoromethane ........... e rrrasaseasessian CHCLF
R-22 Chlorodifluoromethane ........iouuv vavsssasiaanie. CHCIF;
R-30 Dichloromethane (Methylene chloride) .....vvuwu. ... CH,ClL
R-113  Trichlorotriffuoroethane...c.oviivvivaveiaonnnss ..+« CCLFCCIF,
R-114  Dichlorotetrafluorcethane .\....oeivesvinnas veissss  QCIF,CCIF,
R-115  Chloropentafluoroethane ....evvvevsesvsrasrenesnnas . CCIF,CF,
R-C318 Octafluorocyclobutane ........ P eeeresiieesnrenaas v - C,Fg
R-500 Dichlorodifluoromethane, 73.8% and Ethylidene
Difluoride, 26.2% ........coeceiinenniennn eesres  CCLF,/CH,CHF,
R-502 Chlorodifluoromethane, 48.8% and )
) Chloropentafluoroethane, 51.2% .......cc0vvnreen CHCIF,/CCIF,CF,
R-608  Trifluoromethane, 40.1% and Chlorotnﬂuoromethaue,
59.9% .eiiiiniiann aeenvareresarreraresranes ..  CHF,/CCIF,
B-744  Carbon Dioxide ............. Crresesrstraeerraenaa Co,
. Group 2
R-40 Methyl chloride ....0ovvvvnnss terendeaenes Crederaes CH,CI
R-611  Methyl formate ..... ceanen Chebrsrreeacneraes eeenee HCOOCH,
R-717 Ammonia...... b eesasiba e ibertencetsesannsensans NH,
‘R-764  Sulphur dioxide ....vvvvrivan Cieerterrrrearreinnnne 80,
) - Group 3
R-170 Ethane............. vrarrraeaane Chaevenaissainsnne - C,H,
R-2900  Propane......ceeceescscaccsnsanas vavsaasscarinese  C3Hg
R600  Bulae...,.eeeeeeeersneeennernenns feveearerreens C.H,,
"R-600a Isobufane .......c.cveeerrenenanneranns Cresaraaens CH(CH,),
R-115660 Ethylene ............ revearaans rrraees N . C,H,
R-1270 Propylene .........eceaal Crreeerenra. veeiviennny  CiHg

Note #1: Methylene chloride (R-30) has a relatively high tox:ctty compared to the other
Group 1 refrigerants,

Note #2; For further explanatory information, see ANSI/ASHRAE Standard 34—1978
“Number Designation of Refrigerants”.

A

(2) OTHER REFRIGERANTS, Refrigerants, other than water and air, not
listed in Table 45.17, shall not be used until approved by the department

“and assigned a group classification.

History: Cr, Register, September, 1983, No. 333, eff. 10-1-83.

ILHR 45.18 Requirements for institutional, public assembly, residential,
and commercial occupancies. Unless otherwise speclﬁed the requn'ements
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of this section shall apply to all institutional, public assembly, residential
and commercial occupancies, : ' '

(1) STAIRS AND EXITS. No portionrof a refrigerating system may be
installed in or on a public stairway, stair landing, entrance, or exit.

" (2) HALLWAYS AND LOBBIES. No portion of a refrigerating system may
interfere with free passage through a public hallway or lobby. No portion
of a refrigerating system containing a Group 2 refrigerant may be per-
mitted in public hallways or lobbies of institutional or public assembly
occupancies. Refrigerating systems installed in a public hallway or lobby
shall be limited to: _ o

- (a) Unit systems containing not more than the quantities of a Group 1

refrigerant specified in Table 45.18-1; and

(b) Sealed absortion systems containing not more than 8 pounds of a
Group 2 refrigerant when in residential and commercial occupancies.

(3) ENCLOSED SPACES. When the refrigerant-containing parts of a sys-
tem 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 has 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. '

(4) AIR DUCT SYSTEM. When the evaporator is located in an air duct

~ system, the cubical content of the smallest humanly occupied enclosed

space served by the air duct system shall be used to determine the per-
missible quantity of refrigerant in the system. If the air flow to any en-
closed space served by the air duct system cannot be shut off or reduced

~ below one-quarter of its maximum, the cubical contents of the entire

space served by the air duct system may be used to determine the per-

- missible quantity of refrigerant in the system.

(5) SUSPENDED CEILING. Where the return air space above a suspended
ceiling is one continuous space and not an enclosed air duct in which the
return air is confined, this space may be included in calculating the cubi-
cal content of the humanly occupied space.

(6) PRESSURE-RELIEF DEVICE. In institutional and public assembly oc-
cupancies, direct expansion coils or evaporators used for air conditioning

_ and located dovwnstream 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 ap-
proved manner; except that such a relief device shall not be required on
unit or self-contained 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
refrigerant in the system less the weight of refrigerant vapor contained in”
the other parts of the system at 110° I, exceeds the specific volume of the
refrigerant at critical conditions of téemperature and pressure.

Note: The above exempf.ion is stated in.formula form as follows:

V,/W, - W, is to be more than Vg;:

“where V, = low side volume, cubie feet . -
' Register, September, 1990, No. 417
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Vge = specigc volume at critical conditions of temperature and pressure, cubic feet per
poun

W, = total weight of refrigerant in system, pounds
'V, = total volume of system less V,, cubic feet
v

gt
W, = V,/V ot = weight of refrigerant vapor in V, at 110° F., pounds

= Speciﬁc volume of refrigerant vapor at 110° F, cubic feet per pound

(7). GROUP 1 REFRIGERANTS FOR DIRECT SYSTEMS. (a) The maximum -

permxss1ble quantity of a Group 1 refrigerant in a direct system shall be
as specified in Table 45.18-1 except for additional limitations speclﬁed in
par. (b) for mstltutlonal occupancies.

(b) Direet systems in institutional occupancies shall be limited to sys-
tems each containing not more than 50% of the permissible quantities of
Group 1 refrigerants specified in Table 45.18-1, except in kitchens, labo-
ratories and mortuaries.

Table 45.18-1
MAXIMUM PERMISSIBLE QUANTITIES OF GROUP I REFRIGERANTS FOR DIRECT

SYSTEMS
. ll}!laxi‘linum Qu,ant(i}ty in
. . 'ounds per 1000 Cubic
Rel‘ngeran; . . . Feet of Humanly
- Occupied Space*
R-11. Trichlorofluoromethane ....eavvivivenans hienn . 35
R-12 Dichlorodifiuoromethane .. ..ooovevivisvinnnreass 3
R-13 Chlorotrifiuvoromethane . Ceveed ve 27
R-13B1 - - Bromotrifluoromethane . 38
R-14 Tetrafluoromethane....... 23
R-21 i Dichlorofluoromethane .. .. 13
R-22 _ Chlorodifluoromethane .............. 22
R-30 Dichloromethane, (Methylene chlonde) . 6
R-113 Trichlorotrifluoroethane............ fesieieriaas 24
R-114 . Dichlorotetrafluoroethane . enaae 44
R-115 - . Chloropentafluoroethane ........coeevereeerenns 40
R-C318 Octafluorocyclobutane ..oviviiiviiiresivinnnne . . B0
R-500 Dichlorodifluoromethane, 73 8% and Ethy]ldene o
- Difluoride, 26.2% ...eciceeerrrecrrorecnnees .o 26 -
R-502 Chlorodiflaoromethane, 48.8% and : b
Chloropentafluoroethane, 51.2% ........ PR 30
R-508 Trifluoromethane, 40.1% and Chloro-* : _
trifluoromethane 59.9% ..o ivvvvirverviesanne 22
R-T44 Carbon dioxide.....covvsvnennnnn seenenn weaeas . 11

*Volatile charge in a control shall not be considered as refrigerant.

(8) GROUP 1 REFRIGERANTS FOR INDIRECT SYSTEMS. A system contain-
ing more than the quantity of a Group 1 refrigerant allowed in Table
45.18-1 shall be of the indirect type. All refrigerant-containing parts, ex-
cept piping, shall be installed in 2 machinery room or installed outside
the building. Piping shall be installed in accordance with s. ILHR 45.23
(11). The machinery room shall be used for mechanical equipment only.

(9) OPEN FLAMES IN MACHINERY ROOMS. No open flames or apparatus
to produce an open flame may be installed in a machinery room where
any refrigerant other than carbon dioxide is used unless the flame is en-
closed so that the products of combustion are vented to the open air, The
use of matches, cigarette lighters, halide leak detectors, and similar de-
vices shall not be considered a violation of this subsectlon or of sub. (10).

Register, September, 1990, No. 417
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(10) OPEN FLAMES IN INSTITUTIONAL OCCUPANCIES. In institutional oc-
cupancies where more than one pound of a Group 1 refrigerant, other
than carbon dioxide, is used in a system any portion of which is in a room
‘where there is an apparatus for producing an open flame, then such re-
frigerant shall be classed in Group 2, unless the flame-producing appara-
tus is provided with a hood and flue capable of removing the products of
combustion to the open air,

(11) GROUP 2 REFRIGERANTS FOR DIRECT SYSTEMS. Direct systems con-
taining Group 2 refrigerants shall not be used for air conditioning for
~ human comfort. For other applications, the maximum permissible quan-

%t:\l; ]0f4(5}1i%u3 2 refrigerants in a direct system shall be as specified in

able 45.18-2.

Table 45.18-2
MAXIMUM PERMISSIBLE QUANTITIEI;)SSOF ﬁgOUP 2 REFRIGERANTS FOR DIRECT
YSTE ‘

Maximum Pounds for Various Occupancies

Type of Refrigerating Sysiem Public
Institutional Assembly Residential Commercial

Sealed Absorption Systems:
a) In publie hallways or lobbies . [ I 0 3 3
b) In other than public hallways ‘

or lobbies o* 6 6 20
Self-Contained or Unit Systems:
a} In public hallways or lobbies 0 0 0 [t}
b} In other than public hallways - .

or lobbies -0 o* 6 20

*3 ‘pmmds allowed when installed in kitchens, laboratories, and mortuaries.

R !

(12) GROUP 2 REFRIGERANTS FOR INDIRECT SYSTEMS. (a) Except as
provided in par. (b) or (¢) 2., the maximum pérmissible quantity of a
Group 2 refrigerant in any indirect system shall be as specified in Table
45.18-3. Except as provided in par. (b), such systems shall be of the fol- .
lowing type: ‘ _ ‘

1. fnstitutional and public assembly occupancies - indirect vented '
closed-surface, or double indirect vented open-spray.

2, Residential and commercial occupancies - indirect closed-surface,
indirect vented closed surface, or double indirect vented open-spray, or
secondary circuit of double direct type. - ' :

' Table 45.18-3
'MAXIMUM PERMISSIBLE QUANTITIES OF GROUP 2 REFRIGERANTS FOR

INDIRECT SYSTEMS
Class T Machinery
Occupancy . Rooms Msx, Pounds
Institutional ...... evearere Cerrheererieiteai s srrennren vees 500
~ Public Assembly....ooiiieiiiiiiiiianiiisrianrssssran veeennees 1000
Residential ......... Cheeatassecssiiieesrrtaaararnrnn deraiiens No Limit
Commercial...... eessananen P ST IT IR TER L IR Y ~ No Limit
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_ (b) Indirect systems using Group 2 refrigerants and conforming with
the provisions of sub. (11) for direct systems shall be permitted.

* (e) 1. Indirect systems using Group 2 refrigerants not in excess of the
quantities shown in Table 45.18-3, other than such systems conforming
with the provisions of par. (b), or subd. 2., shall have all refrigerant-
containing parts, except piping, installed in a Class T machinery room,

~ except that an air-cooled or evaporative condenser may be installed

outside the building. Piping shall be installed in accordance with s.
ILHR 45.23 (11). The Class T machinery room shall be used for mechan-
ical equipment only.

2. A sealed ammonia-water absorption unit system containing not
more than 20 pounds of ammonia and installed outdoors adjacent to a
commercial or residential occupancy shall not be required to conform

~ with provisions of subd. 1.

(d) Where a Class T machinery room is provided to comply with par.
(e) 1. 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 room and all electrical equip-
ment in the room shall conform to the requirements of hazardous loca-
tions class 1, division 2, of ch. ILHR 16. The use of matches, cigarette
lighters, halide leak detectors, combustion engines, gas turbines and sim-
ilar devices shall not be considered a violation of this paragraph, pro-
vided the quantities of Group 2 refrigerants in Table 45.18-4 are not

. exceeded.

(e) Group 2 refrigefants listed in Table 45.18-4 shall not be used in a
refrigerating system in excess of 1000 pounds unless approved by the
department. - .

" Table 45.18-4 '
MAXIMUM PERMISSIBLE QUANTITIES OF FLAMMABLE REFRIGERANTS

Maximum Quantity in

Refrigerant  Group Name Pounds per 100 Cubic
o Feet of Room Volume

R-40 2 Methylehlortde....ooivininiiiiiinniannss 16

R-611 2 Methylformate.......oooooiiiiiiiiian 7

R-170 3 Ethane ......c.oviiiiiiiiiiiiiiiiiianeea, 2%

R-290 3 Propane ...iiieiiiiiiiiissianitiiiiinnes 2%

R-600 - 3 Bufane ..oiiiiiiieiiiiaiiaaiieraiaasans 2%

R-600a 3 Isobutane............. bt _ 2%

R-1150 3 Ethylene.....eoveveeerrrrosoersnnerenssns 2

R-1270 3 Propylene.......c.viiiiiiiiiniiciiininnes 2

(13) GROUP 3 REFRIGERANTS. Group 3 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 does not exceed one person per 100
square feet of laboratory floor area, in which case the requirements of s.
ILHR 45.19 shall apply.

History: Cr. Register, September, 1983, No, 333, off, 10-1-83, ' )
ister, September, 1990, No. 417
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| ~ ILHR 45.19 Requirements for industrial occupancies. (1) GENERAL., Ex-

cept as specified in subs. (2) to (5), there shall be no restrictions on the
quantity or kind of refrigerant used in an industrial occupancy.

- (2) OPEN FLAMES. When the quantity of flammable refrigerant in any
one refrigerating system exceeds the amount given in Table 45.18-4 for
each 1000 cubie feet of room volume in which the system, or any part
thereof is installed, then no flame producing device or hot surface above

"~ 800° F. may be permitted and this room shall be considered a class 1,

division 2 location, and all electrical equipment in the room shall con-
form to the requirements for a class 1, division 2 location in accordance
with ch. ILHR 16.

(3) FLAMMABLE REFRIGERANTS. Flammable refrigerants as listed in
Table 45.18-4, shall not be used in a refrigerating system in excess of 1000

- pounds unless approved by the department.

(4) AMMONIA SYSTEMS, When ammonia is used in a refrigerating sys-
tem, all refrigerant-containing parts, except pressure vessels utilized for
heat recovery purposes, piping and evaporators, and except refrigerant-
containing components installed outside the building, shall be installed
in a machinery room under the conditions of par. (a), (b} or (¢), and the
machinery room shall have no flame-producing apparatus permanently
installed and operated.

Note: See 8. ILHR 45,23 (12) for complete machinery reom requirements.

(a) The machinery room shall be provided with a confinuously oper-
ated, independent mechanical ventilation system, and this room shall be
considered a ‘‘nonhazardous (unclassified) location™ in accordance with
ch. ILHR 16. Failure of the mechanical ventilation system shall also ini-
tiate a supervised alarm so corrective action can be inifiated.

~(b) The machinery room shall be provided with an independent

- mechanical ventilation system actuated automatically by a vapor detec-

tor when the concentration of ammonia in the room exceeds 40,000 parts
per million, and also operable manually, and this room shall be consid-
ered a “nonhazardous (unclassified) location” in accordance with ch.
ILHR 16. The vapor detector shall also initiate a supervised alarm so
corrective action can be initiated. Periodic tests of the complete detector,

“alarm, mechanical ventilation system shall be performed.

(¢) Where mechanical ventilation is not provided in accordance with
par. {(a) or (b), the machinery room shall be considered a class 1, division
2 location, and all electrical equipment in the room shall conform to the

‘requirements for a class 1, division 2 location in accordance with ch.

ILHR 16.

(5) REFRIGERATED STORAGE AREAS AND WORK AREAS. (a) Except as
specified in subs. (2} and (3), there shall be no additional requirements
for refrigerant-containing components in refrigerated storage areas for
any refrigerant.

(b) In refrigerated work areas where refrigerants in Table 45.18-4 are
used, the area shall be considered a class 1, division 2 location, and all
electrical equipment in the room shall conform to the requirements for a
class 1, division 2 location in accordance with ch. ILHR 16.
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1, When any refrigerant other than those listed in Table 45.18-4 is
used, the area shall be considered a ‘“nonhazardous (unclassified) loca-
tion’ in accordance with ch. ILHR 16.

2. When any Group 2 or Group 3 refrigerant is used, means shall be
taken to adequately safeguard piping, controls and other refrigeration
equipment in working areas to minimize the possibility of accidental
damage or rupture from external sources. _

3. Areas through which pipiﬁg for a Group 2 or Group 3 refrigerant is
run shall be considered a refrigerated work area.

History: Cr. Register, September, 1983, No. 333, eff. 10-1-83.

TLHR 45.20 Design and construction of equipment. (1) MATERIALS. All
materials used in the construction and installation of refrigerating sys-
tems shall be suitable for conveying the refrigerant used. Some refriger-
ants are corrosive to the usual materials when moisture or air, or both,
are present. No material may be used that will deteriorate because of the
refrigerant or the oil, or the combination of both.

(a) 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 halogenated refrigerant. '

(b) Copper and its alloys shall not be used in contact with ammonia
except as a component of bronze alloys for compressor parts or similar
uses where compatibility has been established.

(2) DESIGN PRESSURE. (a) Design pressures shall be selected high
enough for all operating and standby conditions. Minimum design pres-
sure shall not be less than 15 psig and except as noted in pars. (b), (¢) and
(d), shall not be less than the saturation pressure of the refrigerant at the
following temperatures: _ :

1. Low sides of all systems = 80° F. _
2. High side of water or evaporatively cooled systems = 105’ F. .

3. High sides of air-cooled systems = 125° F.

Note #1: When selecting the desig'nl pressure, consideration should be given to allowances
for setting pressure-limiting devices and pressure-relief devices sufficiently above operating
conditions {o avoid nuisance shutdowns and for shipping conditions.

Note #2: Corresponding pressures are given in Table 45.20 for the refrigerants in common
use.

Note #3: All operating conditions are intended to cover maximum pressures attained under
any anticipated normal operating conditions.

Note #4: Standby conditions are intended to include conditions which may be attained in
the system when not operating, including pressure develaped in the low side of the system
resulting from equalization after the system has stopped.

* Note #5: Shipping conditions are intended to include consideration of maximum pressures
attainable due to anticipated environmental conditions during transit.

(b) The design pressure for either the high or low side need not exceed
the critical pressure of the refrigerant unless the system is intended fo
operate at these conditions. . '
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(e) When a part of a limited charged system is protected by a pressure-
relief device, the design pressure of that part need not exceed the setting
of the pressure-relief device.

(d) When a compressor is used as a booster to obtain a low pressure
and discharges into the suction side of another system, the booster com-
pressor shall be considered a part of the low side provided that a low
pressure stage compressor of the positive displacement type is protected
by a pressure-relief device.

(e) Any components connected to pressure vessels shall have a design
pressure equal to or greater than the pressure vessels.

Tabhle 45.20
MINIMUM* DESIGN PRESSURES (PSIG)
High Side
f Evap. or
Water Air
Refrigerant Name Low Side  Cooled  Cooled
R-11 Trichlorofluoromethane . .o.vvvseeveeussrs 15 - 15 21
R-12 Dichlorodifluoromethane ......ccovivvnrnss 8 127 169
R-13 - Chlorotriffuoromethane .......o0vvveveenss 521 547 547
R-13B1 Bromotrifluoromethane .............. vares 230 321 410
R-14 Tetrafluoromethane ,...... feesivarraans .. b44 bid 544
R-21 ~ Dichlorofluoromethane.......cviuneeenenss 15 29 46
R-22 Chlorodifluoromethane. . covereeeeirrrnans 144 211 . 278
R-30 Methylene Chloride .......covivcaiinsnns .- 15 15 156
R-40 Methyl Chloride ....cvvvveiivirrvnses R 72 112 151
R-113 Trichlorotrifluoroethane ........cocvvuvanes 15 15 15
R-114 Dichlorotetrafluoroethane ............ ..\ . 18 35 53
R-115 Chloropentafluoroethane .........evvcennes 152 194 252
R-170 Bthane ...c.oevrencicnininnsnnsecsnnanes 616 709 109
R-290 Propang....vecvaanrvss e eanaeserrarniarran 129 188 244
R-C318 - Octafluorocyclobutane ...... fertassranraes 34 59 85
. R-500 Dichlorodifluoromethane, 73.8% and ‘
Ethylidene Diflvoride, 26.2% .........» 102 1563 203
R-502 Chlorodifluoromethane, 48.8% and - .
Chlorpentafluoromethane, 51.2% ....... 162 . 232 302
R-~503 Triffuoromethane, 40.1% and Chloro-

) trifluoromethane 63.9% ........co000nn 817 617 617
R-600 N-BULANE o vuverenerrrnnesssssvarnnasssns 23 - 42 61
R-600a Isobutane .......... Chirerraerserreaecaas 39 63 88
R-611 Methyl Formate ............. eeneenaernan 15 15 15
R-T17 AmMMONIA cuyvenrrrenss eeeseritatennsaens 139 215 203
R-144 Carbon Dioxide «ovveueiiiiisranincnnsnnss 955 1058 1058
R-764 Sulfur Dioxide ....ocinverrranarnnirenes . 45 78 115
R-115¢ " Ethylene.....oooviviiiieeennniiinrrienes 732 732 732
R-1270 Propylene .......... P 160 228 204

*Selection of higher design pressureé may be requirec_i to satisfy actual shipping, operating

" or standby conditions.

(3) REFRIGERANT-CONTAINING PREQSURE VESSELS. (a) Pressure vessels
exceeding 6 inches inside diameter and having a maximum internal or
external design pressure greater than 15 psig shall comply with the rules
of section VIII of the ASME boiler and pressure vessel code as adopted
by reference in chs. ILHR 41-42, covering the requirements for the de-
ing during construction of unfired

: | s o .

(b) Pressure vessels not exceeding 6 inches inside diameter, except
those having a maximum internal or external design pressure of 15 psig
or less, shall be listed either individually or as part of refrigeration equip-
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ment by an approved nationally recognized testmg laboratory, or shall

. meet the design, fabrication, and testing requirements of section VIII of
the ASMIE boiler and pressure vessel code as adopted by reference in chs.
ILHR 41-42,

{(e) Excepf as specified in pars. (d) and (e), pi'essure vessels having a
maximum internal or external design pressure of 15 psig or less shall have
an ultimate strength to withstand at least 3 times the design pressure

. and shall be tested to at least 1-4 times the design pressure for which

“they are rated.

(d) If a pressure-relief device is used to protect a pressure vessel not
exceeding 6 inches inside diameter, the ultimate strength of the pressure
vessel so protected shall be sufficient to withstand at least 2—% times the
pressure setting of the pressure-relief device.

(e) If a fusible plug is used to protect a pressure vessel not exceeding 6
inches inside diameter, the ultimate strength of the pressure vessel so
protected shall be sufficient to withstand at least 2-% times the refriger-
ant saturation pressure corresponding to the stamped temperature on
the fusible plug, or at least 2-% times the critical pressure of the refriger-
ant used, whichever is smaller. ,

(f) Secondhand refrlgerant-contammg pressure vessels shall comply
- with the requirements of ss. ILHR 42.40 to 42.46.

" {g) The welded repair or alteratlon to refrlgerant-containing pressure
vessels shall comply with the requirements of ss. ILHR 42.01 to 42.20.

. (4) REFRIGERANT PIPING, VALVES AND FITTINGS. (a) Refrigerant pip-

ing, valves, fitlings, and related parts, having a maximum internal or
external design pressure greater than 15 psig shall be listed either indi-
vidually or as part of refrigeration equipment by an approved nationally
recognized laboratory, or shall comply with the ANSI Code for Refriger-

ation Piping B31.5 where applicable. In either case, the additional re- -

quirements of pars. (b) to (e) shall apply.

(b) Specific minimum requirements for unprotected refrigerant pipe or
tubing shall bs as follows:

1. Unprotected seamless drawn temper copper water tube used for re-
frigerant piping erected on the premises shall conform to ASTM Specifi-
cation B88 Types K or L for specifications, dimensions and tolerances.

2. Unprotected soft annealed copper tubing used for refrigerant piping
erected on the premises shall conform to and shall be limited to the sizes
and wall thicknesses and tolerances specified in ASTM Specification
B280.

(¢) Rigid or flexible metal enclosures shall be provided for soft, an-
- nealed copper tubing used for refrigerant piping erected on the premiseg
and containing Group 2 or 3 refrigerants, except that no enclosures shall
be required for connections between a condensing unit and the nearest
protected riser, provided such connections do not exceed 6 feet in length,

(d) Joints which are made by the addition of filler metal shall be brazed
on refrigerant copper pipe and tubing in refrigerating systems containing

Group 2 or Group 3 refrigerants, and may be brazed or soldered in refrig-

erating systems containing Group 1 refrigerants.
Register, September, 1990, No. 417
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(5) COMPONENTS OTHER THAN PRESSURE VESSELS AND PIPING. (a)
Every pressure-containing component of a refrigerating system other
than pressure vessels, piping, pressure gages and control mechanisms,
shall be listed either individually or as part of refrigeration equipment by
an approved nationally recognized testing laboratory, or shall be de-
signed, constructed and assembled to have an ultimate strength suffi-
cient to withstand at least 3 times the demgn pressure for which it is

rated.

(b) Liquid leve!l gage glasses, except those of the bull’s eye or reflex
type, shall have automatic closing shut-off valves, and such glasses shall
be protected against damage,

(¢) The dial of a pressure gage, when the gage is permanently installed
on the high side of a refrigerating system, shall be graduated to at least
1.2 times the design pressure.

(d) Liquid receivers or parts of a sysfem designpd to receive the refx:ig— a
erant charge during pumpdown, shall have sufficient capacity to receive

the charge without the liquid occupying more than 90% of the volume

when the temperature of the refrigerant is 90° F

( ) Butt welded steel, other than open hearth type Whlch is not
rephosphorized, or wrought iron plpe shall not be used for evaporator or
condenser coils.

~ (6) SERVICE PROVISIONS, (a) All systems shall have provisions to han-

. dle safely the refrigerant charge for service purposes.

Note; Properly located stop valves, separaté storage tanks or adeguate venting for safe
disposal are satisfactory for this purpose.

(b) Systems containing more than 6 pounds of a Group 2 or 3 refriger-
ant, other than systems utilizing nonpositive displacement compressors,
shall have stop valves installed at the following locations:

1. Each inlet of each COMpressor, compressor unit, or condensing unit;
and )

2. Each discharge outlet of each compressor, compressor unit, or con-
densing unit, and of each liquid receiver.

Note: All systems containing 100 pounds or more of refrigerant, other than systems utiliz-
ing nonpositive displacement compressors, should have stop valves at the locations spacified

in par. (b), and on each inlet of each hqmd recewer, except on the inlet of a receiver iz a
condensing unit or 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 7/8-inch outside diameter or smaller shall be securely
mounted, independent of tubing fastenings or supports.

(d) Stop valves shall be suitably labeled if it is not obvious what they
control. Numbers may be used to label the valves provided a key to the
numbers is located near the valves.

(7) FACTORY TESTS. (a) Except as provided in pars. (b) and (c), every
refrigerant-containing part of every system shall be tested and proved
tight by (tihe manufacturer at not less than the design pressure for which
it is rate

(b) Pressure vessels shall be tested in accordance with sub. (3)
: Reglster, September, 1990, No. 417
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(¢) 1. The test pressure applied to the high side of each facf:ory—as;fsem-_

bled refrigerating system shall be at least equal to the design pressure of

.the component in the high side which has the lowest rated design pres-

sure. The test pressure applied to the low side of each factory-assembled

- refrigerating system shall be at least equal to the design pressure of the
. component in the low side which has the lowest rated design pressure.

2. In testing systems using nonpositiire displacement compressors, the
entire system shall be considered for test purposes as the low side
pressure, .

"(8) NAMEPLATE, Each unit system and each separate condensing unit,
compressor or compressor unit sold for field assembly in a refrigerating
system shall carry a nameplate marked with the manufacturer’s name,
nationally registered trademark or trade name, identification number,
the design pressures, and the refrigerant for which it is designed.

History: Cr. Register, September, 1983, No. 3383, eff. 10-1-83; correction in (3) {f) and (g}
made under 8. 13.93 (2m) (b) 7., Stats., Register, September, 1990, No. 417,

ILHR 45.21 Pressure-limitin% devices. (1) GENERAL, Pressure-limifing :

devices shall be provided on all systems containing more than 20 pounds
of refrigerant and operating above atmospheric pressure and on all wa-
ter-cooled systems so constructed that the compressor or generator is ca-
pable of producing a pressure in excess of the high side design 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 ulti-
mate strength of the system, or providing an overload device will stop
the action of the compressor before the pressure exceeds one-fifth the ul-
timate strength of the system.

{2).MAXIMUM SETTING. (a) When required by sub. (1), the maximum
setting to which a pressure-limiting device may readily be set by use of

the adjusting means provided shall not exceed the design pressure of the -

high side of a system which is not protected by a pressure relief device or
90% of the setting of the pressure-relief device installed on the high _side
of the system except as provided in par. (b). The pressure-limiting device
shall stop the action of the pressure imposing element at a pressure no
higher than this maximum setting.

(b) On systems using nonpositive displacement compressors, the pres-
sure-limiting device may be set at the design pressure of the high side of
the system provided the pressure-relief device is:

1. Located in the low side;
2, Subject to low side bressure, and

3. There is a permanent unvalved relief path between the hlgh side and
the low side of the system. i

(3) DEVICE LOCATION. When required by sub. (1), pressure-limiting
devices shall be connected between the pressure-lmposmg element and
any stop valve on the discharge side with no intervening stop valves in
the line leading to the pressure-limiting device. .

" History: Or, Register, September, 1983, No. 333, eff, 10-1-83.

" ILHR 45.22 Pressure-relief dprotectlon ) GENERAL. Every refrigerat-
ing system shall be protected by a pressure-relief device or some other
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means designed to safely relieve pressure due to fire or other abnormal
conditions. In addition, all pressure vessels shall be protected in accord-
ance with the requirements of sub. (4).

" (a) All pressure-relief devices, not fusible plugs, shall be direct pressure

actuated. Each part of a refrigerating system which can be valved off and
which contains one or more pressure vessels having internal diameters
greater than 6 inches and containing liquid refrigerant shall be protected

" by a pressure-relief device. -

(b) Stop valves shall not be located between the means of pressure

relief and the part or parts of the system protected thereby except when

the parallel relief devices specified in sub. (4) (b) are so arranged that
only one can be rendered inoperative at a time for testing or repair

purposes.

" (e) All pressure-relief devices and fusible plugs shall be connected as
nearly as practicable directly to the pressure vessel or other parts of the
system protected thereby, above the liquid refrigerant level, and in-
stalled so that they are readily accessible for inspection and repair and so

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

located above or below the liquid refrigerant Ieve] except on the low side.

(d) The seats and dises of pressure-relief devices shall be constructed of
suitable material to resist refrigerant corrosion or other chemical action

 caused by the refrigerant. Seats or dises of cast iron shall not be used.

{2) SETTING OF RELIEF DEVICES. (a) All pressure-relief‘ valves shall be
set to start to function at a pressure not to exceed the design pressure of

- the parts of the system pro_tected.

(b) All rupture members used in lieu of, or in series with, a relief valve
shall have a nominal rated rupture pressure not to exceed the design
pressure of the parts of the systems protected.

1. The conditions of application shall conform to the requirements of
section VIII, division 1, of the ASME boiler and pressure vessel code as

“adopted by reference in chs. ILHR 41-42,

2. Rupture members installed ahead of relief valyes need not be larger,
but shall not be smaller, than the relief valve inlet.

(8) MARKING OF RELIEF DEVICES, (a) All pressure-relief valves for re-
frigerant-containing components shall be set and sealed by the manufac-
turer or an assembler as defined in paragraph UG-136 (c) (4) of section
VIII, division 1, of the ASME boiler and pressure vessel code as adopted
by reference in chs. ILHR 41-42. Each pressure-relief valve shall be
marked by the manufacturer or assembler with the data required in par-
agraph UG-129 (a) of section VIII, division 1, of the ASME boiler and
pressure vessel code as adopted by reference in chs. ILHR 41-42, except
relief valves for systems with design pressures of 15 psig or less may be
marked by the manufacturer, with the pressure setting and capacity.

(b) Each rupture member for refrigerant-containing pressure vessels
shall be marked with the data required in paragraph UG-129 (d) of sec-
tion VIII, division 1, of the ASME boiler and pressure vessel code ag
adopted by reference in chs. ILHR 41-42,

(¢) Fusible plugs shall be marked with the melting temperature in de-
grees F, .
" Register, September, 1990, No. 417
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{d) '_Any repairs to pressure-relief devices shall be made by the manu-

facturer or manufacturer’s authorized representative.

.(4) PRESSURE VESSEL PROTECTION. (a) Pressure vessels shall be pro-
vided with pressure-relief protection in accordance with rules given in
paragraphs UG-125 to UG-134 of section VIII, division 1, of the ASME
boiler and pressure vessel code as adopted by reference in chs, ILHR 41-

42, with such additional modifications as are necessary for control of

refrigerants.

(b} Each pressure vessel containing liquid refrigerant with internal
gross volume exceeding 3 cubic feet except as spectfied in par. (d), 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
capacity to prevent the pressure in the pressure vessel from rising more
than 10% above the setting of the pressure-relief device.

1. Under conditions speciﬁé(i in par. (b) (intro), a Single pressure-relief
device may be used on pressure vessels having less than 10 cubic feet

- internal gross volume.

" 2. a. Under conditions specified in par. (b) (intro), if a pressure-relief
valve is used, a relief device system consisting of a pressure-relief valve in
parallel with a second pressure-relief valve as described in sub. (1) (b)
shall be provided on pressure vessels having an internal gross volume of
10 cubie feet or over, Each pressure-relief valve shall have sufficient ca-

. pacity to prevent the pressure in the pressure vessel from rising more
. than 10% above the setting of the pressure-relief valve.

b. Under conditions permitted in par. (h) 1., a single relief valvé, not
rupture member, of the required relieving capacity may be used on ves-
sels of 10 cubic feet or over. :

3. Except as specified in par, (d), in cases where large pressure vessels
containing liquid refrigerant require the use of 2 or more pressure-relief
devices in paraliel to obtain the capacity required, the battery of pres-

sure-relief devices shall be considered as a unit, and therefore as one pres-

sure-relief device,

(c) Except as specified in par. (d), each pressure vessel having an inter-

. nal gross volume of 3 cubic feet or less, containing liquid refrigerant 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.

Pressure vessels of less than 3 inches inside diameter are exempt from
these requirements.

(d) Pressure vessels having internal diameters 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 re-
frigerating system shall be protected by a pressure-relief device in ac-
cordance with the provisions of pars. (b) and {(c), except that the provi-
sions of par. (b) 2. a. requiring 2 second parallel pressure-relief valve,
shall not apply. Pressure vessels used as evaporators, having internal
diameters of 6 inches or less are exempt from pressure-relief device
requirements. o ‘

(e) 1. The minimum required discharge capacity of the pressure-relief
device or fusible plug for each pressure vessel shall be determined by the
following: .
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| C = DL o
where C = minimum required discharge capacity of the relief device in

pounds of air per minute
D = outside diameter of the vessel in feet

L, = length of the vesse] in feet . )
. f = factor dependent upon kind of refrigerant, as follows:
: Kind of Refrigerant _ Value of §
Ammonia (Refrigerant 747} . vveiieiinirserasrsnsrerenss veeeens 0.5
Refrigerants 12, 22and 500 . ...cveiiiiinrssaranstanarsruens O 1.6
Refrigerant 502, 508 and Refrigerants 13, 13B1 and 14 when on cas- 2.5
caded systems ..... e isasthuaruaesasertasairtasasrantnsnen
Al other refrigerants. . oveivicrrivacncirssssransercannaneissss 1.0

2. When one pressure-relief device or fusible plug is used to protect
more than one pressure vessel the required capacity shall be the sum of
the capacities required for each pressure vessel.

. (f) Therated discharge capacity of a pressure-relief valve, expressed in
pounds of air per minute, shall be determined in accordance with para- -
graph UG-131 of section VIII, division 1, of the ASME boiler and pres-
sure vessel code as adopted by reference in chs. ILHR 41-42, All pipe and
fittings between the pressure-relief valve and the parts of the system it
protects shall have at least the area of pressuré-relief valve inlet.

(g) 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=08P, 4?2
d =112 C/P,

where C = rated discharge capacity in pounds of air per minute
d = smallest of the internal diameter of the inlet pipe, retaining
flanges, fusible plug, or rupture member in inches :

Where for rupture members: : '
: P; = (Rated pressure in psig x 1.10) +14.7, in psia
for fusible plugs: : g : :

P, = absolute saturation pressure, corresponding to the stamped
temperature melting point of the fusible plug or the critical
pressure of the refrigerant used, whichever is smaller, in
psia ‘

(h) Pressure relief devices and fusible plugs on any system containing a
Group 3 refrigerant, on any system centaining more than 6 pounds of a
Group 2 refrigerant except as indicated in subd. 2. and on any system
containing more than 100 pounds of a Group 1 refrigerant, shall dis-
charge to the atmosphere at a location not less than 15 feet above the
adjoining ground level and not less than 20 feet from any window, venti-
lation opening, or exit in any building. Discharge piping connected to the
discharge side of a fusible plug or rupture member shall have provisions
to prevent plugging the piping in the event the fusible plug or rupture
member functions.

1. Pressure-relief valves may discharge into the low side of the system,
provided the pressure-relief devices are of a type not appreciably affected
by back pressures and provided the low side of the system is equipped
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with pressure-relief devices. The relief devices on the low side of the sys-
tem 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, whichever relieving capacity is the largest,
as computed by the formula in par. (e). Such low side pressure-relief de-
- vice shall be set in accordance with sub. (2) (a) and vented to the outside
of the building in aceordance with par. (h) (intro). '

- 2. Where ammonia is used, the discharge may be into a tank of water
which shall be used for no purpose except ammonia absorption. At least
one galion of fresh water shall be provided 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 1/8 inch or No. 11 U.8, gage iron or steel. No horizontal
dimension of the tank shall be greater than one half the height. The tank
shall have a hinged cover, or, if of the enclosed 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 valves shall discharge
the ammonia in the center of the tank near the bottom. An indirect am-
- monia-water absorption unit system installed outdoors adjacent to a sin-
gle family residence is not required to comply with par. (h) (intro) pro-
vided the discharge is shielded and dispersed.

. 8. Where sulphur dioxide is used, the discharge may be into a tank of
absorptive brine which shall be used for no purpose except sulphur diox-
ide absorption. There shall be one gallon of standard dichromate brine
which consists of 2-% pounds of sodium dichromate per gallon of water,

for each pound of sulphur dioxide in the system. Brines made with caus-

tic 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 1/8
inch or No. 11 U.S. gage iron or steel. The tank shall have a hinged cover,
- or, if of the enclosed 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
center of the tank near the bottom.

‘ 4. The size of the discharge pipe from the pressure-relief device or fus-
ible plug shall not be less than the size of the pressure-relief device or
fusible plug outlet. The discharge from more than one relief device or

fusible plug may be run into a common header, the area of which shalibe

not less than the sum og the areas of the pipes connected thereto.

5. The length of the discharge piping permitted to be installed on the
?uﬁlet of a pressure-relief device or fusible plug shall be determined as
ollows: : :

C = (3Pd572) (Lllzf
d = [(C2L)/(9PB)s

Where C = minimum required discharge capacity in pounds of air
- per minute
d = internal diameter of pipe in inches
L = length of discharge pipe in feet
P = 0.25Py [P1 is defined under par. (g)]

Note: See Table 45.22 for computations derived from the preceeding formula.
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: Table 45.22 :
LENGTH OF DISCHARGE PIPING FOR PRESSURE-RELIEF DEVICES OF VARIOUS
' ) DISCHARGE CAPACITIES , ’

- _ Discharge capacity in pounds of air per minute (C)
Equivalent Length of Standard wall iron pipe sizes in inches

Discharge Pipe, Feet
O] Y % 1 3 1% 2 2% 3

RELIEF DEVICE SET AT 25 PSIA (P1) _
0.81 1.6 9. 5.9 87 163 253 438
0.67 14 2.4 4.9 72 133 209 358
0.58 1.2 2.1 4.2 62 115 180 - 309
047  0.95 1.7 34 b0 94 146 253
0.41 0.8 1.6 2.9 4.4 81 126 218
33 067 12 2.4 3.6 66 105 179
: RELIEF DEVICE SET AT 50 PSIA (P,)
0. . iviiinnnanenns 1.6 3.3 59 119 174 3825 506 876
TBuerveresaennanns . 1.3 2% 4.9 97 143 266 418 715
100 ......... ceieees 1.2 2.3 42 84 123 23.0 360 617
150 .ovienvuinns cern 0.94 1.9 35 6.9 10.0 187 202 508
1| I . 0.81 1.6 2.9 5.9 87 163 253  43.9
300 .......000 0l . 0.66 1.3 - 25 4.9 71 133 210 35.7
’ RELIEF DEVICE SET AT 75 PSIA (P,)
2.4 49 89 179 2.1 487 759 13L&
2.0 4.1 73 146 214 398 626 1070
L7 3.6 64 126 185 344 540 926
C 14 2.8 52 103 150 280 438 759
.12 2.5 44 89 131 244 379 656
0.9 2.0 3.7 78 107 199 815 535
RELIEF DEVICE SET AT 100 PSIA (P,)
BO.oviiiiininnrnnss 3.2 66 119 238 348 650 1012 1752
YT T 2.7 5.4 97 194 286 530 836 143.0
100 oieiieiiiininss 2.3 4.6 85 168 246 459 720 1236
160 ..veiiiiininnas 1.9 3.8 65 137 20.0 374 534 1012
200 ..iviiiniiniannn 1.6 3.3 59 119 175 325 506 876 -
300 ..o 1.3 27 4.9 97 142 265 42.0 T4
RELIEF DEVIGE SET AT 150 PSIA (P,)
60.. craisirave . 49 99 179 3.7 523 975 . 1518 20628
.. Geveraanas 4.0 81 146 202 429 795 1264 2145
100 .ovvvencnnnennnn: - 35 69 127 2.2 369 689 108.0 1854
150 oveveninneanss 2.8 57 104 206 30.0 561 878 1518
200 ..iiiiiiinn veree 24 4.9 89 178 262 487. 759 1314
300 ..... rereeranan . 1.9 4.0 74 146 . 211 397 63.0 1071
RELIEF DEVICE SET AT 200 PSIA (P,)
B .eiiiiiiiiiinas 65 132 238 476 697 1300 2024 3504
Toeniiiirrensanines 53 108 194 389 572 1060 167.2 2860
100 ..veveninnnnens . 4.6 92 169 336 492 918 1440 2472
160 vivenvnninnnnes . 3.8 7.6 138 274 40.0 748 1168 2024
200 ..iiiiiiienaanns - 3.2 65 118 238 349 649 1012 1752
300 .....ienenn vea 2.6 5.3 9.8 104 284 529 840 1428
RELIEF DEVICE SET AT 250 PSIA (P,)
81 165 208 595 871 1625 253.0 437.0
67 135 2483 486 715 1325 2090 23576
58 116 212 420 616 1148 1800 3090
4.7 95 173 343 50.0 935 1460 253.0
41 32 148 207 43,7 8L2 12656 2190
"33 67 1283 243 355 662 1050 1785
RELIEF DEVICE SET AT 300 PSIA (P,)
) 97 198 357 714 1045 195.0 303.6 5256
K1 RN Cereeeran . 76 -162 . 291 588 858 159.0 250.8 429.0
100 .......... cereee 69 - 139 254 504 739 1377 2160 870.8
1650 ....... serrreans 56 11,3 207 411 600 1122 1752 303.6
200 teiiiiviiennnnas 4.9 98 178 358 524 974 1518 2628
300 ......... ceres 3.9 79 147 201 426 794 1260 2142
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(5) POSITIVE DISPLACEMENT COMZPRESSOR PROTECTION, Every Group 1
refrigerant positive displacement compressor operating above 15 psig

and having a displacement exceeding 50 cfm, and every Group 2 or

Group 3 refrigerant positive displacement compressor, shall be equipped
by the manufacturer with a pressure-relief device of adequate size and
pressure setting to prevent rupture of the compressor, located between

-the compressor and stop valve on the discharge side, The pressure-relief
device shall discharge into the low pressure side of the system, or to the
atmosphere at a location not less than 15 feet above the adjoining ground
level and not less than 20 feet from any window, ventllator opening, or
entrance of any building.

- Hisiory: Cr. Register, September, 1983, No. 333, eff, 10-1-83.

ILHR 45.23 Installation requiremenis. (1) FOUNDATIONS. Foundations
and supports for condensing units or compressor units shall be of sub- _

' stantial and noncombustible construction when more than 6 inches high,

(2) GUARDING, Moving machmery shall be guarded in accordance with

chs. Ind 1000 to 2000.

(3) Accgess, Clear space for inspection and servicing of condensing
units or compressor units shall be provided.

(4) ENCLOSURES. Condensmg units or compressor units w1th enclo-
sures shall be accessible for servicing and inspection. .

" (5) WATER SUPPLY AND DISCHARGE. Water supply and dlscharge con-
nections shall be made in accordance with the Wisconsin state uniform
plumbing code, chs. ILHR 81 to 86.

" (6) ILLUuMINATION. Illumination for 1nspection and servicing of con-
dgmismdg ixgmts Or compressor umts shall be prowded in accordance with
ch. In

(7) ELECTRICAL. Electrical equipment and wiring shall be installed in
zi.cécordance with the Wisco‘nsin state electrical cq_de, volume 2, ch. ILER

(8) Gas DEVICES, Gas fuel devices and equipment used with refrigerat‘-'
ing systems shall be installed in accordance with ch. ILHR 64.

~(9) AIR DUCTS. (a )-All' duct systems of air-conditioning equipment for
human comfort using mechanical refrigeration shall be mstal}ed in ac-
cordance with ss, ILHR 64.31 to 64.44,

(b) Air ducts passing through a Class T machinery room shall be of
- tight construction and shall have no openings in such rooms.

(10) JOINTS IN AIR DUCTS, Joints and all refrigerant-containing parts of
a refrigerating system located in an air duct carrying conditioned air to

and from a humanly occupied space shall be constructed to withstand a -

temperature of 700° F. without lea};age into the air stream.,

(11) LOCATION OF REFRIGERANT PIPING. (a) Refrigerant piping cross-
ing an open space which affords passageway in any building shall be not
less than 7-% feet above the floor unless against the ceiling of such space.

(b) Free passageway shall not be obstructed by refrigerant piping. Re-
frigerant piping shall not be placed in any elevator, dumbwaiter, or other
. shaft containing a moving object, or in any shaft which has openings to
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living quarters or to main exit hallways. Refrigerant piping shall not be

. placed in public hallways, lobbies, or stairways, except that such refrig-

erant piping may pass across a public hallway, if there are no joints in the

~ section in the public hallway, and provided nonferrous tubing of 1-% inch

outside diameter and smaller be contained in a rigid metal pipe.

(c) Excef)t as provided in subds. 1., 2. and 8, refrigerant piping shall '

" not be installed vertically through floors from one story to another.

1. Refrigerant piping may be installed from the basement to the first
floor, from: the top floor to a machihery penthouse or to the roof, or be-
tween adjacent floors served by the refrigerating system.

2. For the purpose of interconnecting separate pieces of equipment not
located as described in subd. 1., the piping may be carried in an approved
rigid and tight continuous fire-resisting pipe duct or shaft having no
openings into floors not served by the refrigerating system 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 spaces enclosed within the outer
wallsdof the building. The pipe duct or shaft shall be vented to the
outside. : '

3. Piping of direct systems containing Group 1 réfrigerénts as gove
erned by s. ILHR 45.18 (7), need not be enclosed where it passes through
space served by that system.

(d) Rgfrigerant piping may bé installed horizontally in closed floors or
in opc(ein Jgist spaces. Piping installed in concrete floors shall be encased in
pipe duct. : '

(12) MACHINERY ROOM REQUIREMENTS. (a) Each refrigerating ma-

- chinery room shall be provided with a tight-fitting door or doors and

have no partitions or openings that will permit the passage of escaping

. refrigerant to other paits 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 45.23, or of
mechanical means capable of removing the air from the room in accord-
ance with Table 45.23. The amount of ventilation for refrigerant re-
moval purposes shall be determined by the refrigerant content of the
largest system in the machinery room. '

(¢) Air supply and return ducts used for machinery room ventilation
shall serve no other area.

(d) Mechanical 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 45.23.
The inlet to the fan, or fans, or 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 approved man-
ner. When air ducts are used either on the inlet or discharge side of the
fan, or fans, they shall have an area not less than specified in Table 45.23.
Provision shall be made for the inlet of air to replace that being
exhausted. :
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(e) A A Class T machinery room means a machinery rooﬁl having no
ﬂame-producmg apparatus permanently installed and operated and also
conforming to subds. 1. to 8,

L. Any doors, communicating with the bulldmg, shall be approved seif-
closing, tight-fitting fire door assemblies with at least a 8/4-hour fire-
rating.

_ 2, Walls, floor, and ceiling shall be tight and of not less than one-hour
ﬁre-resmtlve construction.

3. A Class T machinery room shall have an exit door which opens di-
rectly to the outer air or through a vestibule-type exit equlpped with self-
closing, tight-fitting doors.

4. Exterior openings, if present, shall not be under any fire escape or
any open stairway.

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

Note: See s. ILHR 51.049 for further explanatory information.

6. Emergency remote controls to stop the action of the refrigerant
compressor shall be prov1ded and loeated 1mmed1ately outside the ma-~

~ chinery room.

7. An independent mechanieal ventilation system shall be provided.
Where Class T machinery rooms are located in basements or sub-base-
ments, the ventilation system shall be operated continuously.

" . Note: See s, ILHR 64.18 for further explanatory information.

- 8. Emergency remote controls for the mechanical means of ventilation
shall be prov1ded and located outside the machinery room.

Table 45.23 .
MINIMUM AIR DUCT AREAS AND OPENINGS

" Open Areas of

Mechanical Windows and
: Discharge of Air, Duct Ares, Doors, Squere
‘Weight of Refrigerant in System, Pounds cfm Square Feet Feet

up to 20 150 % 4
50 250 % 6
100 400 wo 10

150 550 : % 12%
200 680 % . 14
250 800 1 15
300 900 1 17
400 1,100 1% 20
500 1,275 1% 22
600 1,450 1% 24
700 1,630 1% 26
- 800 1,800 -2 28
900 AN 1 950 2 : 30
B 1 veens 2050 2 31
B | . 2,250 2% , 33
1,500 ..... veseasmrriisrannnnsaaan . 2,500 2% 37

B | . 2,700 2% 38
2000 ....cciniiiinnnn beeeriaraneas 2,900 T 2% -~ 40
2500 ciiiivvirirnrrriiiiinnns . 3,300 2% 43
3,000 ......... S S ' 3,700 3 . 48
4,000 .....0 ... Ferraersasireeea 4,600 3% 15131
BO00 ciiiiriniiiiirisiiiiaiinnacas . 5,500 4% 62
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ILHR 45
6,300 5 68 .
7200 5% C4
8,000 5% . 80
8,700 8% 85
9,500 6% 90
10,900 7 100
12,200 % 109
13,300 T4 118
14,300 8 125
16,200- 8% 130
17,000 8% 140
18200 9 145
19,400 9% 150
20,500 9% 155
21,500 9% 160

History: Cr. Register, September, 1983, No, 333, off, 10-1-83; eorrectlon in (5) made under
g, 13.93 (2m} (b) 7., Stats., Reg'lster, September, 1990 No. 417 .

ILHR 45. 24 Field tests (1) GENERAL. Every refrlgerant-contammg
part of every system that is erected on the premises, except compressors,
condensers, evaporators, safety deyices, pressure gages, control mecha-

_nisms and systems that are factory tested, shall be tested and proved

tight after complete installation, and before operation.

(a) Except as provided in par. (b), the high and low side of each system
shall be tested and proved tight at not less than the lower of the design
pressure or the setting of the pressure-relief device protecting the high.or
low side of the system, respectlvely.

(b) Systems erected on the premises containing Group 1 refrigerant.
and with copper tubing not exceeding 5/8-inch outside diameter may be.
tested by means of the refrigerant charged into the system at. the satu-

' rated vapor pressure of the refrigerant at 70° F. minimum.

(2) TEST MEDIUM. (a) Oxygen or any combustible gas or combustible
nnxture of gases shall not be used within the system for testing.

(b) The meéans used to build up the test pressure shall have either a

pressure-limiting device or a pressure-reducing device with a pressure-

relief device and a gage on the outlet side. The pressure-relief device shall

- be set above the test pressure but low enough to prevent perma.nent def-
- ormation of the system components. : .

Note: A dated declaration of test should be provided fur all stystems containing 50 potinds
or more of refrigerant. The declsra.tlon should give the name of the refrigerant and the field
test pressure applied to the high side and the low side of the system. The declaration of test

" should be signed by the installer and, if an inspector is present at the tests, the inspector

should also sign the declaration. When requested, copies of this declaration 'should be fur-
nished to the department.

History: Cr. Register, September, 1983, Ne. 333 eff. 10-1-83,

ILHR 45.25 General requirements. (1) SiGNs. (a) Each refrlgeratmg
system erected on the premises shall be provided with a legible perma-.
nent sign securely attached and accessible, indicating thereon the name
and address of the mstaller, the kind and total number of pounds of re-~
frigerant required in the system for normal operatlons, and the field test
pressure applied. .

(b) Systems contammg more than 100 pounds of refrlgerant shall be.
provided with metal signs having letters not less than 1/2 inches in height
designating the main shutoff valves to each vessel, main steam or electric
control, remote control switch, and pressure-hmltmg device. On all ex-
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posed high pressure 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”.

(¢) When the kind of refrigerant is changed as provided in sub., (2),
there shall be a new sign, of the same type as specified in par. (b), indicat-
ing clearly that a substitution has been made and stating the same infor-
mation for the new refrigerant as was stated in the original.

- (2) SUBSTITUTION OF REFRIGERANT. Substitution of kind of refrigerant
* in a system shall not be made without the permission of the department,
the user, and the makers of the original equipment, and due observance
of safety requirements. :

(8) CHARGING AND DISCHARGING. When refrigerant is added to a sys-
tem, 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 may be left connected to a system
except while charging or withdrawing refrigerant. Co ‘

(4) WITHDRAWN REFRIGERANTS. Refrigerants withdrawn from refrig-
erating systems shall be transferred to approved containers only. No re-
‘frigera_nt may be discharged toa sewer. S ) o

(5) REFRIGERANT CONTAINERS. Containers used for refrigeranté with-
drawn 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
refrigerants. o C R

-(6) STORAGE OF REFRIGERANTS. Refrigerant stored in a machinery
room shall be not more than 300 pounds, in addition to the charge in the
system and the refrigerant stored in a permanently attached receiver,
and then only in approved storage containers.

(7) MASKS OR HELMETS, At least 2 masks or helmets shall be provided
at a location convenient to the machinery room when an amount of a
Group 2 refrigerant exceeds 100 pounds. : :

.- {a) Only complete helmets or masks marked as approved by the de-

partment and suitable for the refrigerant employed shall be used and

_ they shall be kept in a suitable cabinet immediately outside the machin-
ery room or other approved accessible location.

Note: Helmets and masks approved by the bureau of mines of the United States depart-
ment of the interior will be acceptable, : b ’

(b) Canisters or cartridges of helmets or masks shall be rehevs)ed ,il)imé—
diately after having been used or the seal broken and, if unused, the can-
}s%erlss shall be renewed not later than the date noted on the canister
abels. - ' ' ‘ ' C

(8) MAINTENANCE. All refrigerating systems shall be maintained 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.

(9) DIRECTIONS FOR OPERATION, The person in charge of the premises

on which a refrigerating system containing more than 50 pounds of re-
Register, September, 1990; No. 417 )
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frigerant is installed, shall place a card conspicuously as near as practica-
ble to the refrigerant compressor giving directions for the operation of
the system, including precautions to be observed in case of a breakdown

. or leak as specified in pars. {(a) to (e). -

(a) Instruction for shutting down the system in case of emergency;
(b) The name, address, and day and night telephone numbers for ob-

. (¢} The name, addré‘ss, énd teiéphone mirhber of the Ipun_icipal il}spec-
tion department having jurisdiction, and instructions to notify said de-
partment immediately in case of emergency:

(10) PRESSURE GAGE ACCURACY. Pressure gages shall be checked for
accuracy prior to test and immediately after every occasion of unusually
high pressure, equal to full scale reading either by comparison with mas-
ter gages or by setting the pointer as determined by a dead weight pres-
sure gage tester.

History: Cr. Register, September, 1983, No. 333, eff. 10-1.83,
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L1

- APPENDIX

The material contained in this appendix is for clarification purposes
only. The explanations and illustrations are numbered to correspond to

‘the number of the rule as it appears in the text of the chapter. -

A 45.07 (2) Forms. The following form (SB-34) is i‘efei‘red toins. ILHR
45.07. Copies are available from the Division of Safety and Buildings,

~ P.O. Box 7969, Madison, Wisconsin 53707.

B
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