BSR/ ASHRAE 15a to ANSI/ASHRAE Standard 15-1994, Safety Code for Mechanica
Refrigeration. Final Draft

Add the followi ng definitions to Section 3.

reclainmed refrigerants: refrigerants reprocessed to the sane specifications as
new refrigerants by any neans including distillation. Such refrigerants have been
chenmically analyzed to verify that those specifications have been net.

recovered refrigerants: refrigerants renoved froma systemin any condition w thout
necessarily testing or processing them

recycled refrigerants: refrigerants for which contami nants have been reduced by oi
separation, renoval of noncondensible gases, and single or nmultiple passes through
filter driers or other devices that reduce noisture, acidity, and particulate matter.

refrigerating systemclassification: refrigerating systens are classified according
to the degree of probability, low or high, that | eaked refrigerant froma failed
connection, seal, or conmponent could enter an occupied area. The distinction is
based on the basic design or location of the conponents.

Repl ace Section 6, REFRI GERANT SAFETY CLASSI FI CATION, with the follow ng:

6.1 Single-Conmpound Refrigerants. Single conpound refrigerants shall be classified
into safety groups, based on toxicity and flammbility, in accordance with
ANSI / ASHRAE St andard 34* The classifications indicated in ANSI/ASHRAE St andard 34
shall be used for refrigerants that have them assigned. Oher refrigerants shall be
classified in accordance with the criteria in ANSI/ASHRAE St andard 34; such
classifications shall be subnmtted for approval to the authority having jurisdiction

6.2 Blends. Refrigerant blends shall be classified follow ng the worst-case of
fractionation conposition, determned in accordance with ANSI/ASHRAE Standard 34.
For bl ends assigned only a single safety group in ANSI/ASHRAE

Standard 34, that classification shall be used.

Repl ace Section 7, RESTRICTI ONS ON REFRI GERANT USE, as foll ows:

7.1 GCeneral. The occupancy, refrigerating system and refrigerant safety
classifications cited in this section shall be determ ned in accordance with Sections
4, 5, and 6, respectively.

7.2 Refrigerant Quantity Limts. The quantity of refrigerant in each independent
circuit of high probability systens shall not exceed the anpunts shown in Table 1,
except as provided in 7.2.1 and 7.2.2, based on volunes determi ned in accordance with
7.3. For refrigerant blends not listed in Table 1, the anpunt of each conponent

shall be limted in the sane manner and the total of all conponents in each circuit
shall not exceed the quantity that would equal 69,100 ppm by vol unme upon rel ease to
the vol une determnined by 7.3.

Excepti on:
(a). Listed equiprment containing not nore than 6.6 Ib (3 kg) of refrigerant,
regardless of its refrigerant safety classification, is exenpt from?7.2

provi ded the equiprment is installed in accordance with the |isting and
with the manufacturer's installation instructions.
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(b). Listed equipnent for use in | aboratories with nore than 100 ft2? (9.3 n?)
of space per person, regardless of the refrigerant safety classification
is exenpt from7.2 provided that the equipnent is installed in accordance
with the listing and the manufacturer’s installation instructions.

7.2.1 Institutional Occupancies. The anpunts shown in Table 1 shall be
reduced by 50% for all areas of institutional occupancies. Also, the total of al
Group A2, B2, A3, and B3 refrigerants shall not exceed 550 Ib (250 kg) in the
occupi ed areas and machinery roons of institutional occupancies.

7.2.2 Industrial Occupancies and Refrigerated Roons. 7.2 does not apply in
i ndustrial occupancies and refrigerated roons where the foll owing seven conditions
are net:

1. The space(s) containing the machinery is separated from ot her occupanci es by
tight construction with tight-fitting doors;

2. Access is restricted to authorized personnel
3. The floor area per occupant is not |ess than 100 ft? (9.3 nﬁ.
Exception: The mininmmfloor area shall not apply where the space is

provided with egress directly to the outdoors or into approved buil ding
exits.

B

Refrigerant detectors are installed with the sensing |ocation and al arm
Il evel as required in refrigerating machinery roons in accordance with 8.13. 2.

5. Open flanmes and surfaces exceeding 800 °F (426.7 °C) are not pernitted where
any Group A2, B2, A3, or B3 refrigerant other than R 717, amonia, is used.

6. Al electrical equipnent conforns to Class 1, Division 2, of NFPA 70 where
the quantity of any Group A2, B2, A3, or B3 refrigerant other than R-717
anmoni a, in an independent circuit would exceed 25% of the | ower
flammability limt (LFL) upon release to the space based on the vol une
deternined by 7.2.

7. Al refrigerant-containing parts in systens exceeding 100 HP (74.6 kW
conpressor drive power, except evaporators used for refrigeration or
dehum di fication, condensers used for heating, control and pressure-relief
val ves for either, and connecting piping, are located either in a machinery
room or outdoors.

7.3 Volune Calculations. The volunme used to deternine the refrigerant quantity
limts for refrigerants in 7.2 shall be based on the vol une of space to which
refrigerant disperses in the event of a refrigerant |eak

7.3.1 Non-Connecting Spaces. Wwere a refrigerating systemor a part thereof
is located in one or nore encl osed occupi ed spaces that do not connect through
per manent openi ngs or HVAC ducts, the volunme of the snallest occupied space shall be
used to deternine the refrigerant quantity limt in the system \Were different
stories and fl oor |evels connect through an open atrium or nezzani ne arrangenent,
the volune to be used in calculating the refrigerant quantity lint shall be
determned by nultiplying the floor area of the | owest space by 8.2 ft (2.5 m.
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7.3.2 Ventilated Spaces. Wiere a refrigerating systemor a part thereof is
| ocated within an air handler, an air distribution duct systemor in an occupied
space served by a nechanical ventilation system, the entire air distribution system
shall be analyzed to deternine the worst case distribution of |eaked refrigerant.
The worst case or the smallest volune in which the | eaked refrigerant disperses shal
be used to determine the refrigerant quantity limt in the system subject to the
followi ng criteria:

7.3.2.1 Closures. Closures in the air distribution systemshall be
considered; if one or nore spaces of several arranged in parallel can be closed
off fromthe source of the refrigerant |eak, their volune(s) shall not be used in
the cal cul ati on.

Exceptions: The follow ng closure devices are not considered:

(a) snoke danpers, fire danpers, and conbi nati on snoke/fire dampers
that close only in an energency not associated with a refrigerant
| eak,

(b) danpers, such as VAV boxes, that provide
limted closure where air flow is not reduced bel ow 10 percent of
its maxi mum (with the fan running).

7.3.2.2 Plenums. The space above a suspended ceiling shall not be
included in calculating the refrigerant quantity limt in the system unless such
space is part of the air supply or return system

7.3.2.3 Supply and Return Ducts. The volume of the supply and
return ducts and plenuns shall be included when cal culating the refrigerant
quantity limt in the system

7.4 Location in a Machi nery Room or Qutdoors. All conponents containing refrigerant
shall be | ocated either in a machinery room or outdoors, where

(a) The quantity of refrigerant needed exceeds the limts in 7.2. or

(b) Direct-fired absorption equi pnent, other than seal ed absorption systens not
exceeding the refrigerant quantity limts indicated in Table 2, is used.

7.4.1 Nonflammbl e Refrigerants. Mchinery roonms required by 7.4 shall be
constructed and nmintained in accordance with 8.13 for Group Al and Bl refrigerants.

7.4.2 Flamable Refrigerants. Machinery rooms required by 7.4 shall be
constructed and nmintained in accordance with 8.13 and 8.14 for G oup A2, B2, A3, and
B3 refrigerants.

7.5 Additional Restrictions

7.5.1 Al Cccupancies. 7.5.1.1 through 7.5.1.8 apply to all occupancies.

7.5.1.1 Flamable Refrigerants. The total of all Goup A2, B2, A3, and B3

refrigerants other than R-717, anmonia, shall not exceed 1100 I b (500 kg) without
approval by the authority having jurisdiction
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7.5.1.2 Corridors and Lobbies. Refrigerating systens installed in a public
corridor or |obby shall be limted to either

(a) Unit systems containing not more than the quantities of Group Al or Bl
refrigerants indicated in Table 1, or
(b) seal ed absorption and unit systens having refrigerant quantities |ess

than or equal to those indicated in Table 2

7.5.1.3 Refrigerants Type and Purity. Refrigerants shall be of a type
speci fied by the equi pnent manufacturer unless converted in accordance with 7.5.1.7.
Refrigerants used in new equi pment shall conformto AR 7002 in purity unless
ot herwi se specified by the equi pment nanufacturer.

7.5.1.4 Recovered Refrigerants. Recovered refrigerants shall not be reused
except in the systemfrom which they were renoved or as provided in 7.5.1.5 or
7.5.1.6. When contanination is evident by discoloration, odor, acid test results,
or system history, recovered refrigerants shall be reclainmed in accordance with
7.5.1.6 before reuse.

7.5.1.5 Recycled Refrigerants. Recycled refrigerants shall not be reused
except in systens using the same refrigerant and | ubricant designation, and
bel onging to the sanme owner as the systens fromwhich they were renoved. Wen
contanmination is evident by discoloration, odor, acid test results, or system
hi story, recycled refrigerants shall be reclainmed in accordance with 7.5.1.6

Exception: Drying is not required in order to use recycled refrigerants
where water is the refrigerant, is used as an absorbent, or is a deliberate
additive.

7.5.1.6 Reclained Refrigerants. Used refrigerants shall not be reused in a
different owner's equi pment unless tested and found to neet the requirenents of AR
700. Contaninated refrigerants shall not be used unless reclained and found to neet
the requirenents of ARl 700

7.5.1.7 Mxing. Refrigerants, including refrigerant blends, with different
designations in ASHRAE Standard 34 shall not be mixed in a system

Exception: Addition of a second refrigerant is allowed where specified by the
equi pment manufacturer to inprove oil return at |low tenperatures. The
refrigerant and anount added shall follow the manufacturer's instructions.

7.5.1.8 Refrigerant or Lubricant Conversion. The type of refrigerant or
lubricant in a systemshall not be changed wi thout evaluation for suitability,
notification of the authority having jurisdiction- and the user, due observance of
safety requirenents, and replacenment or additions of signs and identification as
required in 11.2. 3.

7.5.2 Applications for Human Confort. Group Bl, B2, and B3 refrigerants
shall not be used in high-probability systens for human confort.

Excepti ons:
1. 7.5.2 does not apply to sealed absorption and unit systens having
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refrigerant quantities |less than or equal to those indicated in Table 2
2. 7.5.2 does not apply to industrial occupancies.

Del ete footnote f from Table 1, Refrigerants and Anpunts

Del ete existing Table 2, System Application Requirenments, inits entirety and
renunber subsequent tables and replace fornmer Table 3 with the foll ow ng:

TABLE 2 Special Quantity Limits for Sealed Absorption and Self-Contained Systems

Maximum Pounds (kq) for Various Occupancies
Type of Refrigeration System Institutional Pub/Large Mercantile Residential Commercial

Sealed Absorption System

In public hallways or lobbies 0(0) 0(0) 3.3(1.5) 3.3(1.5)
In adjacent outdoor locations 0(0) 0(0) 22(10) 22(10)
In other than public hallways or lobbies 0(0) 6.6(3) 6.6(3) 22(10)

Unit Systems
In other than public hallways or lobbies 0(0) 0(0) 6.6(3) 22(10)

Add a new subsection to 8.13 Refrigerating Machi nery Roons as foll ows:

8.13.8 Access. Access to the refrigerating nachinery roomshall be restricted to
aut hori zed personnel. Doors shall be clearly marked or pernmmnent signs shall be
posted at each entrance to indicate this restriction

Repl ace existing Section 10 Operation and Testing with the follow ng:
10 OPERATI ON AND TESTI NG
10.1 Field Tests

10.1.1. Every refrigerant-containing part of every systemthat is erected
on the prem ses, except conpressors, condensers, evaporators, safety devices,
pressure gages, control nechanisns, and systens that are factory-tested, shall be
tested and proved tight after conplete installation and before operation. The
hi ghsi de and | owsi de of each system shall be tested and proved tight at not |ess
than the |l ower of the design pressure or the setting of the pressure-relief device
protecting the highside or |owside of the system respectively.

10.1.2 Testing Procedure. Tests shall be performed with dry nitrogen or
anot her nonfl ammabl e nonreactive, dried gas. Oxygen, air, or mxtures containing
them shall not be used. The neans used to build up the test pressure shall have
either a pressure-linmting device or a pressure reducing device and a gage on the
outlet side. The pressure relief device shall be set above the test pressure but | ow
enough to prevent pernmanent deformation of the system s conponents.

Excepti ons:
(a). Mxtures of dry nitrogen, inert gases, or a conbination of themwth
nonfl ammabl e refrigerants in concentrations of a refrigerant wei ght
fraction (nass fraction) not exceeding 5% are allowed for tests.
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(b). Mxtures of dry nitrogen, inert gases, or a conbination of themwth
flammabl e refrigerants in concentrations not exceeding the |lesser of a
refrigerant weight fraction (mass fraction ) of 5% or 25% of the LFL are
al l owed for tests.

(c). Conpressed air without added refrigerant is allowed for tests provided
the systemis subsequently evacuated to less than 1,000 nicrons (132 Pa)
before charging with refrigerant. The required evacuation level is
at rospheric pressure for systenms using R 718 (water) or R-744 (carbon
di oxi de) as the refrigerant

(d). Systens erected on the prenises using Group Al refrigerant and with
copper tubing not exceeding 0.62 in. (16 nm outside dianmeter shall be
tested by neans of the refrigerant charged into the systemat the
saturated vapor pressure of the refrigerant at 68°F (20°C) m ni mum

10.2 Declaration. A dated declaration of test shall be provided for all systens
containing 55 I b (25 kg) or nore of refrigerant. The declaration shall give the
nanme of the refrigerant and the field test pressure applied to the highside and
the | owside of the system The declaration of test shall be signed by the
installer and, if an inspector is present at the tests, the inspector shall also
sign the declaration. Wen requested, copies of this declaration shall be
furnished to the authority having jurisdiction.

Repl ace existing 11.1 with the foll ow ng:

11.1 General Restrictions —Safeguards. Means shall be taken to adequately
saf eguard pi ping, controls, and other refrigerating equipnment to mnimze possible
acci dental danmmge or rupture by external sources.

Repl ace existing 11.2.3 with the foll ow ng:

11.2.3 Changes in Refrigerant or Lubricant. Wen the kind of refrigerant or

| ubricant is changed as provided in 7.5.1.8, the signs required by 11.2.1 and 11.2.2
shall be replaced, or added if not present, to identify the refrigerant and

| ubri cant used.

Add a new Section 12 as foll ows:

12. Precedence with Conflicting Requirenents.

Where there is a conflict between this standard and | ocal building, electrical, fire,
mechani cal, or other adopted codes, their provisions shall take precedence unless
otherwi se stated in those codes. No provision in this Standard shall be deened to
restrict the authority of local building, electrical, fire, mechanical, or other
officials fromapproving plans, performnming inspections, allowi ng use of alternative
met hods and/or materials, or otherw se enforcing adopted codes.

Repl ace existing normative Appendix C with the foll ow ng:

(This appendix is not part of this standard but is included for information

pur poses only)
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APPENDI X C

Fi nal

Draft

REFRI GERANT CLASSI FI CATI ON SCHEME

Refrigerants are classified by ANSI/ASHRAE STANDARD 34 in a classification schene
illustrated in the followi ng matri x:

Revi se informative Appendi x D,

SAFETY GROUP
F
I L Al Hi gher
N A Flammability A3 B3
CM
R M Lower
E A Flammability A2 B2
A B
S| No Fl ame
I L Propagati on Al B1
N |
GT Lower Hi gher
Y Toxicity Toxicity

I NCREASI NG TOXI CI TY

>

Informati ve References, as follows:

Repl ace the citation for ANSI/AHSRAE 34 with the follow ng:

4. Not an informative reference.

Add a citation for

ref erence 26:

26. Not an i nfornative reference

Revi se normative Appendix E, Normative References, as foll ows:

Repl ace the existing citation for ANSI/ASHRAE 34 with the follow ng:

4, ANSI / ASHRAE St andard 34-1997 with addenda a-f. Designation and Safety

Cl assification of Refrigerants,

Condi tioni ng Engi neers, Inc., Atlanta,

Repl ace the existing citation for

9. ANSI/ NFPA 70-1999, Nati onal

(NFPA), Quincy MA

Add a citation for

June 2000

02269.

ref erence 26

Anerican Society of Heating, Refrigerating and Air-

El ectri cal

Code,

GA 30329.

reference 9, NFPA 70 with the follow ng:

Nati onal Fire Protection Association
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26. ARl 700-95, Specifications for Fluorocarbon and OGther Refrigerants, Air-
Condi tioning and Refrigeration Institute (ARI), Arlington, VA 22203.
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