BSR/ ASHRAE Addendum b to ANSI/ASHRAE Standard 15-1994

(This foreword is for information only and is not part of this addendum

FORWORD
Changes in this addendum to ANSI/ASHRAE 15-1994 are made to add water as a
refrigerant, include absorption refrigeration machines in the standard and
clarification of wording in selected sections as a result of Continuous
Mai nt enance subni ssions. This addendum elim nates several of the unnecessary
references (informative and normative). \When reviewing this addendumit is
i nportant that the reviewer have access to approved addenda 15a, 15c and 15d
to ASHRAE 15-1994 (avail abl e on ASHRAE web page at www. ashrae.org). The
changes in this addendum i ncl ude:

Change in the title and scope to include absorption refrigeration machines
and water as a refrigerant.

Two new definitions in Section 3 and changes to 4 existing definitions.
Change in the title of Table 2.
revise the wording of 8.3 and delete 8.4 and 8. 6.

Addi tion of Exception (b) to 8.13.2.1, Exception (1) in 8.13.6, an the
addition of an Exception in 8.16.

Add a nmaxi numtenperature to 8.13.5(h).
Clarification of the refrigerant detector wording in 8.13.6 and 8. 14.

Addi ng the requirement for refrigerating equi pnent to be designed for a
vacuum and a design pressure for absorption machines in 9.2.1.

Addi ng requirements to 9.5.1 for relief valves discharging into other parts
of the system

Clarification of the wording in 9.12.1 and 9.12.3 along with the deletion
of 9.12.2.

Adding 9.14.1.1 Test Procedure for factory tests.

Addi ng 9.13 Listed Equi pnment to section 9 to replace 2.4 deleted fromthe
Scope.

Adding R-718 (water) to Table 1.
Del et e unnecessary references in Appendi x D
Del et e unnecessary references in Appendi x E

Note to reviewers: Portions deleted are shown with a |line through the text;
added text is underlined.
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Title: Safety CedeStandard for Mechanical—Refrigeration_Systens

1. PURPOSE Fhe purposeof thisThis standard is—to-specifyspecifies safe

design, construction, installation, and operation of

refrigeratingrefrigerati on systens.

2. SCOPE

2.1 This cedestandard establishes safeguards for life, linb, health, and
property, and prescribes safety standardsrequirenents.

2.2 This cedestandard applies

(a) to the design, construction, test, installation, operation and
i nspection of mechanical and absorption refrigerationiag systens

|nclud|ng and—heat punp systens used |n stat|onary appllcat|ons the

(b) to nodifications including replacenent of parts or conponents if they

are not identical in funct|on and capaC|ty added—aLLeL—adgpL#gn—gL—Lh#s

(c) to substitutions of refrlgerant having a different designati onparts—or

refrigerant detector: a device that is capable of sensing the presence of

refrigerant vapor.

seal ed ammni a/ wat er absorption system an absorption system where amoni a
(R-717) is the refrigerant and water is the absorbent and all refrigerant-
containing parts are nmade permanently tight by wel ding or brazing.
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Li t hi um Brom de/ wat er absorption system an absorption system where water (R-
718) is the refrigerant and lithiumbronide (LiBr) is the absorbent.

secondary coolant: any liquid used for the transm ssion of heat, wthout a
change of state vapori zati on. —and—havinghnoflash point or a flash point
above 150°F (B85 5°C) as determ-hed by the ASTM-D93-2

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

Maximum Pounds (kg) for Various

Occupancies
Type of Refrigeration System Institutional Pub/Large Mercantile Residential Commercial

Sealed Ammonia/Water 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)

8.3 Safe Access. A clear and unobstructed approach and space shall be
provi ded for inspection, service and energency shutdown of condensing
units, conpressor units, condensers, stop valves and other serviceable

conponents of refr|gerat|ng nach|nery AsG@S&——+nsLud+ng—LaddeLS—

un#Ls——99npLess9Ls——99ndenseLS——and—GLheL—naeh#neLy— Pernanent Iadder

platfornms or portable access equi pnent shall be provided in accordance

with the requirements of the authority having jurisdiction.

8.13.2.1
Exceptions: (a) For ammnia refer to 8.14(g).

(b) Detectors not required when only systens using R-718
(water) are located in the refrigerating nachinery room

8.13.5

(b) operable, when occupi ed ifnecessary for operator
comfort, at a volume required to not exceed the higher of a

paintain—a—meximim tenperature rise of 18°F (10°C) above inlet
air tenperature or a maxinmum tenperature of 122°F (50°C) based

T of thol . o .y
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8.13.6 No open flanes that use conmbustion air fromthe machinery room

shall be installed where any refrigerant is used. The use of matches—
. , . , o .

considereda—violationo0f 8136~ Conbustion equi pment shall not be
installed in the same nmachinery roomw th refrigerant-containing

equi pment except under one of the follow ng conditions:

(a) combustion air is ducted from outside the machi nery room and
seal ed in such a manner as to prevent any refrigerant |eakage from
entering the conmbustion chanber, or

(b) a refrigerant vapor detector, conformng to 8.13.2.1, is enployed
to automatically shut down the conmbustion process in the event of
refrigerant |eakage.

Excepti ons: (1) Machinery roonms where only R-744 (carbon dioxide) or R
718 (water) is the refrigerant.

(2) Machinery roons where only R-717 (ammonia) is the
refrigerant and internal conmbustion engines are used as
the prime nover for the conpressors.

8.14 Machinery Room Special Requirenents.

(h) VWhen anmoni a i s used, the machinery roomis not required to neet
Class 1, Division 2, of the National Electric Code providing (1)
t he nechani cal ventilation systemin the machinery roomis run
continuously and failure of the nmechanical ventilation system
actuates an alarmor (2) the machinery roomis equipped with a
¥apep detector conforn1ng to 8 13.2.1, except that—w1

an—aLaLnLaL—a—deLeeL#en—Le¥eL—neL—Le—exeeed the detector shal

alarm at 1000 ppm

8.16 Purge Discharge. The discharge offrom purge systens shall be
governed by the sane rules as pressure-relief devices and fusible plugs
(see 9.7.8) and shall be piped in conjunction with these devices.

Exception: When R-718 (water) is the refrigerant

9.2.1 Design pressures shall not be |ess than pressure arising under
maxi mum oper ati ng, standby, or shipping conditions. Wen selecting the
desi gn pressure, allowance shall be provided for setting pressure-
limting devices and pressure-relief devices to avoid nuisance shutdowns
and | oss of refrigerant. The ASME Boiler and Pressure Vessel Code'
Section VIIIl, Division I, Appendix M contains information on the
appropriate all owances for design pressure.

Refri gerati ng equi pnent shall be designed for a vacuum of 29.0 in
Hg (3.12 kPa). Design pressure for |ithium brom de absorption systens
shall not be less than 5 psig (34.7 kPa gage). Design pressure for

nechani cal refrigeration systens shall not be less than 15 psig (103.4
kPa gage) and, except as noted in 9.2.2, 9.2.3, 9.2.4, and 9.2.5, shal
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not be less than the saturation pressure (gage) corresponding to the
foll owi ng tenperatures

(a) Lowsi des of all systens: 80°F (26.7°C).

(b) Hi ghsi des of all water-cooled or evaporatively cool ed
systems: 30°F (16.7°C) higher than the sumrer 1% wet-bulb
for the location as applicable or 15°F (8.3°C) higher than
t he highest design |eaving condensing water tenperature for
whi ch the equi pnent is designed or 104°F (40°C), whichever
is greatest.

(c) Hi ghsi des of all air-cooled systens: 30°F (16.7°C) higher
than the highest sumer 1% design dry-bulb for the |ocation
but not | ower than 122°F (50°C).

9.5.1 Pressure-Relief Valve Setting. Pressure-relief valves shall start
to function at a pressure not to exceed the design pressure of the parts of
the system protected.

Exception: See 9.7.8.1 for relief valves that discharge into other
parts of the system

The application of pressure relief valves which discharge froma higher
pressure vessel into a |lower pressure vessel of the systemshall conply with
(a) and (b) bel ow

(a) The sum of the set pressure of the pressure relief valve discharging
into a | ower pressure vessel within the systemand the set pressure of the
systemrelief valve, required by 9.7.8.1(b), shall not exceed the design
pressure of the system protected with a relief valve in accordance with 9.7.1.

(b) The capacity of the pressure relief valve protecting the part of the
system receiving a discharge froma pressure relief valve protecting a higher
pressure vessel shall be at |east the sumof the capacity required in 9.7.5
plus the capacity of the pressure relief valve discharging into that part of
the system

Exception: Hydrostatic relief valves

9.12 Service Provisions

9.12.1 Al serviceable conponents of refrigerating systens shal

be provided with safe access safely accessible.
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9.12.3 Condensing units or conpressor units with enclosures shal
be provided with safe access without the need to clinb over or renpve
any obstacles, or the use of portable access equi pnent readily—accessible
t — i on.

9.14.1 Al refrigerant-containing parts or unit systens shall be tested
and proved tight by the manufacturer at not |ess than the design pressure
for which they are rated. Pressure vessels shall be tested in accordance
with 9.3.

9.14.1.1 Testing Procedure. Tests shall be perfornmed with dry nitrogen

or anot her nonfl ammbl e nonreactive, dried gas. Oxygen, air, or mxtures
contai ning them shall not be used. The neans used to build up the test
pressure shall have either a pressure-liniting 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

systeni s conponents.

Exceptions:
(a) M xtures of dry nitrogen, inert gases, nonflammble refrigerants

allowed for factory tests.

(b) M xtures of dry nitrogen, inert gases, or a conbination of themwth

flammabl e refrigerants in concentrations not exceeding the |esser of

a refrigerant weight fraction (mass fraction) of 5%or 25% of the LFL

are allowed for factory tests.

(c) Conpressed air w thout added refrigerant is allowed for factory
tests provided the systemis subsequently evacuated to | ess than
1,000 microns (132 Pa) before charging with refrigerant. The
requi red evacuation level is atnospheric pressure for systens
using R-718 (water) or R-744 (carbon dioxide) as the refrigerant

13 Listed Equi pnent Equi pnent |isted by an approved nationally recogni zed
testing | aboratory and identified, as part of the listing, as being in
conformance with this standard, is deened to neet the design, construction of
equi pnent, and factory test requirenent sections of this standard for the
refrigerants or refrigerants for which the equi pnent was desi gned

Add Water and footnote f to Table 1 as foll ows:

TABLE 1
Refrigerant* and Amounts®®

Quantity of Refrigerant per Occupied Space
Refrigerant Chemical Lb per PPM
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Number Name Chemical Formula 1000 ft33¢ by vol __g/m?®?¢
Group Al
R-718 Water H,O f f f

fThe quantity is unlimited when R-718 (water) is used as the refrigerant

APPENDI X D

(This appendix is not part of this standard but is included for
i nformati on purposes only.)

I NFORMATI VE REFERENCES

Thi s appendi x contains full citations for informative references only.
Full citations for normative references are listed in Appendix E
References in this standard are nunbered in the order in which they
appear in the docunent, and so the nunbers for the normative references
are shown for the convenience of the user

7. UL 1995-95 Heating and Cool i ng Equi pnent
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16. Not an informative reference.
17. Not an informative reference.
18. Not an informative reference.
19. Not an informative reference.
20. Not an informative reference.

24. ASHRAE Handbook of Fundanentals, 1989
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25. I[1AR Bul letin 114, 9/91, Guidelines for Ildentification of Ammonia
Refrigeration Piping and System Conponents, International Institute of
Ammoni a Refrigeration, 1101 Connecticut Ave, N.W Washi ngton, DC 20036.

26. Not an informative reference

APPENDI X E
(This appendix is part of this standard, and is required for its use.)
NORMATI VE REFERENCES

Thi s appendi x contains full citations for nornative references. Ful
citations for references that are solely infornmative are included in
Appendi x D. Note that in sone |ocations within the standard, normative
references are also used as informative references. References in this
standard are nunbered in the order in which they appear in the docunent,
and so the nunbers for the informative references are shown for the
conveni ence of the user.

4, ANSI / ASHRAE 34-1997 with addenda a-f, Designation and Safety
Classification of Refrigerants, Anerican SOCIetY of Heatlng
Refrigerating, and Air- nd|t|on|ng Engi neers, Inc

Atlanta GA, 30329.

UnderMW|ters Laboratory|es Inc Northbrook IL 60062

9. ANSI / NFPA 70-1999, National Electrical Code, National Fire
Protection Association (NFPA), Quincy, MA 02269.
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14. ASME Boi l er and Pressure Vessel Code, Section VIII, Rules for
Construction of Pressure Vessels, Division 1, 1992, American Society of
Mechani cal Engi neers (ASME), New York, NY 10017.

Note: This reference is mandatory for designers, manufacturers,
and producers of refrigeration equipment. For all other users,
this reference is informative

15. ASME/ ANSI B31.5-1987, Refrigeration Piping and Addendum B31. 5A-
%gg?% Ameri can Soci ety of Mechanical Engi neers (ASME), New York, NY

Note: This reference is mandatory for designers, manufacturers,
and producers of refrigerating equi pnment. For all other users,
this reference is informative

16. ANSI / ASTM B88-89 96, Standard Specification for Seam ess Copper
Wat er Tube, Anerican Society for Testing and Materials (AST
19428 a8 100 Barr Harbor Drive, West Conshohocken, PA

17. ANSI / ASTM B280-88 94A, Standard Specification for Seam ess Copper
Tube for Air Conditioning and Refrigeration Field Service, American
Society for Testing and Materials (ASTM, Philadelphia —PA 19103 100
Barr Harbor Drive, West Conshohocken, PA 19428.

18. ASTM B68-86 95, Standard Specification for Seam ess Copper Tube,
Bri ght Anneal ed, American Society for Testing and Materials (ASTM
19428 & 100 Barr Harbor Drive, West Conshohocken, PA

19.  ASTM B75-86 95A, Standard Specification for Seam ess Copper Tube,
Anerican Society for Testing and Materials (ASTM, }
19103 100 Barr Harbor Drive, West Conshohocken, PA 19428.

20. ANSI A13.1-1981 (R1985), Scheme for the Identification of Piping
i%gagns, Anerican Soci ety of Mechanical Engi neers (ASME), New York, NY
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24. Not a normmtive reference.

25. Not a normmtive reference.

26 ANS| / ARl  700- 1995, Specifications for Fluorocarbon and O her
Refrigerants, Air-Conditioning & Refrigeration Institute, 4301 North
Fairfax Drive, Arlington, VA 22203.

Note: The references remaining will have to be renunbered and the superscript
in the text changed to reflect the new nunbers of the references.
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